Asingle company has revolutionized
the business of language, the language of business,
and created the exciting new world of electronic
reference works- Borland!
W hiCh isn't bad for a 3-year-old.

Turbo PascaJ,®our first product,
now has more than half a million
users, and has become a worldwide standard. And that was just

."..-.

the beginning.

Since then, the 'furoo Psscal
also
family has grown to a family of 9,
includes 'furoo
and t.odBy we're announcing our
Pascal source code
second lllIlgUBge, 'furoo Prolog," the so you can figure OUt
how the 'furoo LIghtnatural language of Art.iftclal
n1ng access sysLem works.
InLeliJgence.
We've also inLrOduced amazing
And here lB a brief
synOPSlB of currenL offerlngS from
bueiness producLiViW tools like
the Borland library of h1storySideKick,· Traveling SideKick,"
Reflex, The Ana(yst.," and
making software .
SuperKey.·
Turbo Pa.scaJ" :3.0
We broke new ground in 1985
with 'furoo LlghLning." It includes
The fastsst Pascal compiler,
the Random Houee® dicLionary and plus an integratsd prothesaurue. 'furoo LlghLning lB the
grarnrnJng environment.
forerunner of a compleLe electronlc Includes a free MlcroCalc"
reference library, newly Pined by
spreadsheet, and 1,200 lines
the Word WlZard;" which solves the
of annotated source code,
UJlBOlvable LWiBts, and boggles and
challenges your mind. Word WlZard ready to compile and run.

".
Ii

~\

Turbo Editor Toolbox"
It's all you need to build your
own text editor or word
processor. Provides all the
routines- you decide which
features you want. &lurce code
included. Also includes the
MicroStar" text editor with pulldown menus and windowlng.
Turbo GraplJix Toolbox" Interfaces directly with Turbo
Lets you create high-res- Llghtning to let you spell-check
olution graphJcs. Includes your MicroStar files. Minimum
tools for complex business memory: 192K
graphics, easy windowlng,
and storing screen images to
Turbo Ga.meWorks" ~\
memory. Complete with source Reveals the secrets and
code on disk, ready to compile. strategies of game theory.
Minimum memory: 192K
Includes source code so you
can
write your own games.
Turbo Database Toolbox"
Gives you ready-r.o-p1a.v Chess,
Perfect complement to Turbo
Bridge, and Go-Moku, an
Pascal. ContainS complete
ancient Japanese game that
library of Pascal procedures
will provide hours offascinating
that allows you to search and
diversion. Even if you don't
sort data and build powerful
want to write your own games,
database applications.
It's a terrific value. Minimum
Minimum memory: 128K
memory: 192K

Turbo Tutor"
Takes you from basic rJght
through advanced program......l _ _!Il1ng concepts and techniques.
Includes 300-page tutorial and
source code for every example
used in the reference manual.
Minimum memory: 128K

Minimum memory: 128K

.-----~rrl ~ >=----------------------------------------------------------,
The natural Ian guage of Artltlclal
"t!!;;:d I~~IJ InteWgence, Turbo
\I
Prolog IS our second
language and the
latest product In the
Borland software library. Turbo
Prolog IS a ruth-generatJon language,
and probably the most powerful programmlng language ever concelVed.
Includes a 200-page reference manual and free GeoBare;" a natural
query language database with
commented source cxxle on dISk,
reru:ly to compile. It's all you need to
know about Artltlclal InteWgence at
a Humanly InteWgent price.
Mlnlmum memory, 384K

Turbo Ligb.t;ning"
An electroniC
reference library
which lncludes
the 8O,CXX}word
Random House
ConcISe DlctJonary
and the 5O,CXX}word Random House
Thesa.urus. Checks your spell.1ng
8SYOU r,ype. GlVesyou lnstant
synonyms. Leads the revolutJonary
wB{! In electroniC publ1Bhlng.
Mlnlmum memory, 256K

_.

~~{:ybce.rd
enbancer for your

':~:§1::~ :~~'::=~t

can turn 1,(xx)
keystrokes lnto I.
Also lncludes powerful encryptJon
technology that keeps conftdentJal rues conftdentJal; locks your
keybce.rd with secret password
protectJon. (Because of encryptJon
technology, SupsrKey IS under a US
Government export ban.) Mlnlmum
memory, 128K

~\

Word WizaIU"
Intrlgulng new
addltJon to the
Turbo Llghtnlng
L1brary." Solves
unsolvable
croeaworde, and
challenges your word sk1lla and
ab1l1\y to break cxxles and ciphers.
Scrambles, tWlBtB, turns, and bcggles
your mlnd. Includes Turbo PaBcal
source cxxle and all the technlca.l
lnformatJon you'll need to !lgure out
the "nutB and boltB" of the Turbo
Llghtnlng e.ccess system. Mlnlmum
memory: 256K

SldeKick"
Powerful desktop
management
progra.m. # I beSlr
seller for the IBM8 ,
,- . ro Includes
l_. _________" notepsd., ca.lculat£Jr,
appolntment scheduler, telephone
d1rectory and autod1aler, and ASCII
IIlble. RAM-resident, It's alwB,YB there
to help, and sts,ys In the background
wh1leyou run other programs. One
keystroke activates It. Mlnlmum
memory, 128K

e.

Traveling

]'l'EW\

SideKick"
8

BlnderWare that
lncludes an organIZer, a blnder, a
software program,
and a report generator that picks
your SideKick's electronic bre.1n,
then prlntB out your appolntmentB,
da.lly/weekly/monthly/yea.rly ca.lende.r, phone 00, meJl1ng labels, or
whatever else you need when you're
aWB{! from your desk It's the smart
new wB{! to ta.ke your computer with
you without ta.k1ng your computer
with you. Mlnlmum memory, 256K

R8f1ex,
Tbe An.a.{yst"
Unique, eaBy-to-use
-, J'~ database manage~: Q. I ment and ana.iyslB
I I Shows your spread.
I sheet data from
1_2-38 dBsBe,· and others In flve
graphic for!llB- lncludlng bar cha.rt8,
pie che.rlS, scatter plotB, line graphs,
and stacked bar cha.rt8. Answers What
Jf?questlons. Mlnlmum memory, 384K
,

SpecliiJ PriceSI

You can SIlve eve

.

&iPlemrer 1 lee2. more- Ulrough
• 'furiXJJ~iXJ n.-'-k

rae - slx'furiXJ
PItducLs for 01l\Y $245 CQ
~ 'furiXJ 7l.J
' . 'furiXJ
'furiXJ ;.,_,_ tor, 'furiXJGraphlx,
Ed! ~Tc:oJiXJx, 'furiXJ
tor Tc:oliXJx, IlIld 'fur
GllIlJeWorks.
iXJ
• SJdeKick Md'lra
01l\Y $125.OJ velJngSJdeKickfor
• SJdeKick Md'lra
IlIld Su
velJng SJdeKick
• 'furiXJ ~Key, for 01l\Y $175.00.
for 01l\Y $1 ~ IlIld W0111 WJzarrj

'J'urb:J?areaI, SJdeK1ck,SUj)lrKey,and 'furtx)'l'ulDrare reglBtero:::llffidemarks, and 'l'urb:J LIghtning, 'I\uto LlghtnJ.n.g LIbrary, 'l'urb:J Prolcg, 'furOOGrephIXTooI'oox, 'l'urb:J Dn!abBreTool'oox, 'l'urb:J F.dllOrToolbJx, 'l'urb:JOarneWorks, Word WIZard,
Reflex, 'I'he AflalYst., T'raveiln8SldeKlck, MJcn::Ca.lc, MICroStar,aooaaae, and BlnderWnroaro trodemarkB of B::lrlMd Inwrne.Llonal, inc. or furiand/Anal,ytJea, mc. Random Houre lB a trndemark of !landom House, Inc. IBM lB a regI!lera:!
lJ'Bdemark of mlemaLlOnaI Bualn€ftl Machlnes, mc. dBare lB a ~rOO trodemark of ABI1ll:)n.'rnW. 1·2-3 1.9 a regtru!rOO trndemark of i.mJ.9 Cevelopmem (}Jrp. Copyrtgh~ 1986 Borland mternarJonal BI·1042E
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And now Borland introduces
Turbo Prolog, the natural language = ~~~~~ $99
Step-by-step tutorial, demo programs with source code included!

I

=

of Artificial

Our Turbo Pascal astonlBhed
weryone who thought of Paoca.l
as 'Just another language." We
changed all that-and now Turbo
PascallS the de facto worldwide
standard, with hundreds of
thousands of enthusiasts
,~!m~ and
usersln
II
uniVersities,
research
centers,
schools,
and with professiona! program.
mers, students,
and hobbylste.
You can expect at least the
same lmpact from 'I\Jrbo Prolog,
because whUe Turbo Prolog lS the
most r8)JQlutionary and natural
progra.mmtng language, it lS also
a complete de)Jelopment en'l1ronment-jUst like Turbo Paoca.l.
Turbo Prolog radically alters
and dramatically improves the
brave new world of a.rt1ftclal
lnteWgence-and ln1Jites you lnto
that fasclnatJ.ng untverse for a
humanly lnteWgent $99.95.

~

Even if you've never

programmed before,
... n l will
ourfree tutorlru
get you sta.rted rigllt away

You'll get started rlght away
because we ha"e lncluded a
"
complete step-by-step tutorlaI as
part of the roJ-page Turbo Prolog
Reference Manual. Our tutorlaI
tak
b th h
w1ll
e you r:J e and and
teach you weryt.h1ng you're likely
to need to know about Turbo
Prolog and a.rt1ftclallnteWgence.
For example: once youVe
completed the tutor'" 1 you'll be

"""

Turbo Pascal the way you
could compare Turbo Pascal to
machJne language.
Yi ~ t th
'n1ete

~

ouae

e com..-"

Turbo Prolog
progra.mming SJStem
for 0'" ITT $99 95
~

.

You get a complete Turbo
Prolog dwelopment system
lncludlng:
• The lJghtnlng-fBBt Turbo Prolog
lncrementai compUer and the
lnteractlve Turbo Prolog ed1tor.
• The roJ-page reference
manual which lncludes the stepb'" ..tnp Turbo Prolog tutor1ai.

0''''''

=~~:;~~:=;squ. '!~~~=:~
='Ouuo

powerful problem-sol)J!ng
capabilities.
Th1nk of'I\Jrbo Prolog as a
hJgh-speed electronlc detective.
FIrst you feed it lnformatlon and
tnn n h it rules. Then Turbo Prolog
"""'"
"thinks" the problem through
and comes up with all the
reasonable answers-almost
lnstantJy.
If you t.h1nk that t.h1S lS
amazlng, youjUst need to
remember that Turbo Prolog lS a
5th-generation language- and
the klnd of language that 21st
centUIY computers will use

r:

~~=.~:~~

•

at only:

•

95

To order by phone, or for a dealer nearest you,

P rolog is probably the most
powerful computer program:m:ing
language ever conceived, which is
why we've made it our second
language-and "turbocharged" it to
create Turbo Prolog:"
Our new Turbo Prolog brings
supercomputer power to your IBM®
PC and introduces you step-by-step to
the fascinating new world of Artificial
Intelligence. And does all this for an
astounding $99.95.
ffi Turbo Prolog is to
•
Prolog wha.t Turbo
Pascal'" is to Pascal!

II

I want
the best

•

'J
lncludlng
commented source
code on dlsk - ready to compUe.
GeoBase lS a complete database
d '.med d d I ped around
es'O', an 6)Je 0
U.S. geography. It lncludes cltles,
mountaIn8, Ivers
r , and hJgh=""
.. ""'v,
and
I with _"".~1
comes comp ete
U''''''..Ll1U
query language. Use GeoBase
immediately "as lS," or modl.W it
to fit your own lntereste.
So don't delay-don't waste a
second- get Turbo Prolog now.
$99.95lS an amazlngly small
price to pa.y to become an
immed1ate authorilQ'-an lnstant
expert on a.rt1ftclalinte1l1gencel

~~;;~~!: lS only one

___________ ________ _ -=-______ ______
4585 SCOTTS VALLEY ORIVE
SCOTTS VALLEY. 0/ 95066
(408) 438·8400 TELEX' 112313

InquiTY 46 for End-Users. Inquiry 47 for DEALERS ONLY.

~~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
II
I
I
I
I
I
II

call (800) 255-8008
in CAcall (800) 742-1133

C<pies

-_
_
-

Price

Product

ProlOfJt
Pascal 3.0
Pascal 018081tt
Pascal . IBCOtt
Pascal .18081. BCOtt
Oal>ba" TooI>o,
GIap/Ii' TooIbo't
MOl

199.95
S69.95
S/ 09.· 90
09 90
S/2<.95
154.95
154.95
m .95

TIIbo

~t

199.95 S _ _

=;:
:::n~'t
-

- =
-

;:::~

Wi/antt

S__
S- S_S
S__
S__
S__
S__

;==

S69.95 S __

$;:::!==

::~~ NWysJt

-

Totals

TIIbo
TIIbo
TIIbo
TIIbo
TIIbo
TIIbo
TIIbo
TIIbo

Tra,,'~ Side/Gckt
5<JperXeyt

:I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'S69.95 S- S69.95 S _ _ •

_TIIbo[~

-7:=
-

I
I
r,:~%
'S175.oo S _ _ I
_ TIIbo JuniJo Pactt
'S245.oo S _ _ I
rp:s:J i':,e"f!1i/~~ ':}y
S_
_ I
iImottII ""'osed
S- - I
Prim H>clude s/NfJp~ 1o all US ,;,~,.
I
C<lel~Iy deSCJibe you ",,,"",, 'ysJem:
Mne;"· _ 8·M _ I6·M
III,,, _ pc·DQS _ MS·DQS _ CPIM·SO _ CPIM·86
II
My ,,,,,,,",,,', name Nr11OOd~ i<
I
T""dis!>';/e lusei;' 03W os*, 0 8'
I
Paymenl:
VISA
MC
&!nk llfiII
ChedI
()e,J;fcanfexp;"I;ooa.,. --1_
I
C<Id'
I I I I I I I I I II
I I I I I I I I I II
NOT COPY PROTECTED
AP15 I
"'D·OAY MONEY·BACK GUARANTEE
I

=

Wilant t

~eJC'Ckt

'SI<9.95 S _ _

"$125.00 1 _

_

I Name.
I
I SNpp~Md"" - -- -- - - - I
I Ci~:
I
I 5",.:_____ z~: ---- I
II aulside
~~'t::""C"'''0Id'''WIUNOTbeacC'l11,o11yI
USA make P'ymenl by CIeO" cant lnIema/ionaI Pos./aJ I
I

Mooey 0nI".

'Um;I.o

01

,

"me Off" IIllil 5epleflilef I. 1986

I ;::~ ~ "!~~~~: ::::s::;:::.~:..~,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

d e _ in! .. .wI giad~ omoe' 'e/in!.
flBM PC. AT. XT. PCT. in!1nre cOl1f1d/i1le'. pc.OOS

~~,~a;;,5if~z::o...~:::::x"
~, ~,

ttr6·MOIlIy.

-'.-.'

IBM CI>'.

/'/ ~
rurb. P~::,!,~~,~:~~f,::': cl I..ns

I

I
•

•
•

I
I
r. I
~:';~~~!~;; ~=~:~~:~;.=. ~~'f:; I
~":'1~.=~~:::;"~,:%;. •
in! .e./he nming fXtxpnS 'IXm code.
I
;::,;,;::"m:A lle1ib~ obje<I·orienI.o IIf1' srsJIm is I
~:~=;:SIlPPO" : The 'ysJem _ boll> fW>ic in! I
~=:'~'!:~c':;:~i.~H>cIiJ"" I"""n.o 110.
I

:~:::;" ~~::~,::,,~='z.:t~::;::,ff,,~'
;: ~~~;~~~nk:;.,~:~ :ant"'PsZ Coo!1'~'

~;~;~~,:~~~:~"*"

-3216710

32161:~<
........

=::.~g
~=":%,;:h.in/JaCeo"'"~

oIfXogran>S·

,,.: , " I
FEATURES
INTRODUCTION

.. 82

PRODUCT DESCRIPTION: THE MACINTOSH Pws by Phillip Robinson.
The enhanced Mac offers double-sided drives. an SCSI interface, a megabyte of RAM .
and more.

. . 85

PROGRAMMING PROJECT: A SIMPLE FILE-INDEXING SCHEME

by Bruce Webster

., .92

An easy-to-implement technique for maintain ing a sorted file.
ClARCIA'S CIRCUIT CELLAR: ADDING SCSI TO THE SBI80 COMPUTER,
PART 2: Bus PHASES by Steve Ciarcia , , , .
Steve explains how the SCSI's bus phases are managed by the NCR 5380 chip.

.107

SORTING PRoDOS DIRECTORIES by Antonio C. Silvestri
Written in Applesoft BASIC. this program is designed to eliminate long cata log sea rches.

. 117

DECODING MACPAINT ON THE IBM PC by Mark Anacker.
A Pascal program to transfer, decode, and manipulate graphics.

. 131

PROGRAMMING INSIGHT: HILBERT CURVES MADE SIMPLE

by Michael Ackerman

, , _, , , , , , , , , , , , , , , , , 137

Produce this elega nt curve with a one-subroutine BASIC program .

THEME: COMPUTERS AND MUSIC

82

INTRODUCTION

... 142

THE CHALLENGE OF MusIC SOFTWARE by Roger Powell .
A professional musician describes the current status of computers in music.
DIGITAL MUSIC SYNTHESIS by Robert A. Moog
An overview o f the general attributes of musical sound and how to produce it.

,14 5
, , 155

DIGITAL SAMPLING ON THE ApPLE MACINTOSH by Christopher Yavelow
Some in sight into digital synthesis and glimpses o f ava ilable software.

.171

MUSICAL FRACTALS by Charles Dodge and Curtis R. Bahn
How to use fractal geometry to generate musical fractals.

, 185

A MIDI PROJECT by Jay Kubicky
This MIDI interface with software for the IBM PC costs less than 5200.
MIDI PROGRAMMING by Donald Swearingen
Thrbo Pascal software tools for processing MIDI data stream information.

... 199
,2 11

REVIEWS
INTRODUCTION.

.228

by Jon Edwards
by Eric Jensen

. 231

REVIEWER'S NOTEBOOK

.. _233

THE ATARI 520ST
A good engine for bit-mapped graphics.

COMPA~ DESKPRO 286 by Stan Miastkowski
An IBM PC AT compati ble with an 8-MHz switch.

.. 243

TELE-286 by Wayne Rash Jr.
This IB,M PC AT compatible from leleVideo comes with a 44-megabyte hard disk drive.

.251

142
BYTE (lSSN 0160-5280) is published monthly with one extra issue per year by McGraw-Hi11 Inc. Founder: lames H. McGraw 11860-19481. Executive. editorial.
circulation. and advertising o ffices' One Phoenix Mill Lane. Peterborough . NH 01458, phone )6OJI 924·9281. Office hours: Mon- Thur 8:JO AM - 4:]0
PM . Friday 8:10 AM - 100 PM . Eastern Time. Address subscriptions to BYTE Subscriptions. POB 590. MarlinsviJJe. NJ 08836. Postmaster: send address
changes, USPS Form 1579. undeliverable copies. and fulfillment questions to BYTE Subscriptions. POB 596. Maninsville. NI 08816. Second-class paslage
paid at Peterborough, NH 01458 and additional mailing offices. Postage paid at Winnipeg. Manitoba. Registration number 912l. Subscriptions are 521
for one yea r. 538 for two yea rs. and 555 for three yea rs in the USA and its possessions. In Canada and Mexico. 523 fo r one year. 542 for two years.
56 1 fo r three yea rs, 569 for one year air del ivery to Europe. 17. 100 yen for o ne year su rface delivery to lapan. $37 surface delivery elsewhere. Air delivery
to selected areas at additional rates upon request. Single copy price Is 5350 In the USA and its possessions. 54,25 in Ca nada and Mexico. 54.50 in
Eu rope. and 55 elsewhere. Foreign subscriptions and sales shou ld be remitted in United States funds drawn on a U.S. bank. Please allow six to eight
weeks for delivery of fi rst issue. Printed in the United Stales of America.

2

BY T E • IUNE 1986

COVER PAINTING BY ROBERT TINNEY

Il~TE

une
VOWME II , NUMBER

MIX C by Richard Crehan .
A full-featured C compiler with a very low pri ce.

. 257

FOUR MIDI INTERFACES by Roger Powell and Richard Crehan
Ava ilable interfaces for the Commodore 64. IBM Pc. Apple II. and Mac intosh.

. 265

CONCERTWARE+ AND SONGPAINTER by Mario Sergio Bernardo
l\vo music programs for the Macintosh that have varying attrib utes.

. 273

T HE K URZWEIL 250 DIGITAL SYNTHESIZER by Ch ristopher Morgan
A system that offers sampling. sequencing. transposi ng. and more.

6, 1986

279
. 289

REV IEW FEEDBACK
Readers respond to previ ous reviews.

KERNEL
INTRODUCTION .
COMPUTING AT CHAOS MANOR: COLOR AND CP/M by lerry
lerr y looks at the prospects for color and sees a future in CP/M.
BYTE U.K.: MODEM MYSTERIES REVEALED
Dick adds a WS3000 modem to his system .

Pournelle

. 319

by Dick Pountain

. 329

ApPLICATIONS ONLY: UPGRADE FEVER by Ezra Shapiro.
Ezra talks about the latest versions of four fami liar programs.

228

BYTE JAPAN : NEW TOOLS, NEW CHALLENGES by William M.
Bill gets used to two acqu isitions: a modem and a C compiler.
ACCORDING TO WEBSTER: STORAGE FOR THE MASSES
l\vo mass storage devices get Bruce's attention.

. 292
. 295

Raike.

by Bruce Webster

. 339

. 347

BEST OF BIX
367
. 372
. .. 383
387

AMIGA .
ATARI ST .
IBM PC AND C OMPATIBLES .
MACINTOSH

E DITOR IAL:
M usIc AND MIDI
M IC ROBYTES
LETTERS
WHAT S NEW.
CLUBS AND NEWSLETTE RS .
FI XES AND U PDATES
A SK BYTE

CiRCUIT CELLAR FEEDBAC K

.6
.9
. 14
. 29
.48
. 49
50

BOO K REV IEWS
EVENT Q UEUE .
CH AOS M ANOR M AIL .
DISKS AND D OWNLOADS .
BYT E 's O NGOING M ON ITOR B ox.
BOMB RESULTS
READER SERVICE

. 54
. 63
. 78
. 359
. 445
.446
. 447
292

Address all editorial correspond ence to the Editor, BYTE. POB 17 2. Hancock. NH 03 449. Unacceptable manuscri pts will be returned if accompanied
by sufficient fi rst-class postage. Not responsible for losl ma nuscripts o r photos. Opinions expressed by the authors are not necessarily those of BYTE
Copyright © 1986 by McG raw-HiI1 lnc. All rights reserved. Tradema rk registered in the United Stales Patent and Trademark Office. Where necessa ry.
permission is granted by the copyrigh t owner for libraries and others registered with the Copyright Clearance Center (CCC] to photocopy any article
herein lor the lIat fee of Sl.50 per copy of the article or any pa rt thereof. Correspondence and payment should be sent directly to the CCC. 29 Congress
S1 . Sa' em. Mil. 0\<)"10. Spe<if)l ISSN OJ60-5280/83 . 51.50 Copying done for other than personal or internal re ference use withou t the perm issian of McGraw-Hili Inc. is prohibited. Requests for special pe rmission or bulk orders should be addressed to the publisher. BYTE is available
10 microform from Universi ty Microfilms International. 300 North Zeeb Rd .. Dept. PR, Ann Arbor. MI 48106 o r 18 Bed fo rd Row. Dept. PR o
London WCI R 4EI England.
Subscription q uestio ns or problems should be addressed to: BYTE Subscr ibe r Service. POB 328. Hancock. NH 0 34 49

e

SECTION ART BY MACIEK ALBRECHT

IUNE 1986 • BY T E

3

Inquiry 2 16

Il~TE
EDITOR IN CHIEF

The well known LATTICE® C compiler, full
featured portable implementation .

SENIOR VICE PRESIDENT/PUBLISHER

l.

PH I UP LEMMONS

HARRY

MANAGING EDITOR . PRINT

PUBLISHER'S ASSISTANT

BROWN

GENE SMAR TE

BEVERLY JACKSON

CONSULTING EDITORS
STEVE ClARCIA

CIRCULATION (800-258-54851

JERRY POLJRNELLE

ANDREW /ACKSON.

BRU CE WEBSTER
SENIOR TECHNICAL EDITORS

SUSAN BOYD

G.

M ICHAEL

LAURIE SEAMANS .

VaSE. Tflemes

Subscriptions Manager
Assistallt MQ/wger

MARY EMERSO N
LOU ISE MENEGUS

MCC PASCAL

GREGG WILLIAMS

An ISO/ANSI standard Pascal. A fast single
pass compiler, ideal for commercial, educational
and personal use.

D ENN IS AL LEN

JENNIFER PR ICE

ION R. EDWARDS . Rt'l'it'U'S

lAMES BINGHAM ,

RICHARD CREHAN

CATHY A. RUTHERFORD.

G LENN HARTWIG

CLAUDETTE CARSWELL

K EN SHE LDON

KAREN DESROCHES

MCC ASSEMBLER

GEORGE STEWART

A professional standard macro assembler with
many powerful feat~res
. !
,

TOM THOMPSON

ADVERTIS ING SALES
DENN IS I. RILEY . Dir('(/or

C H ,\RLES D . WESTOr-;

SANDRA FOSTER .

F. VA WHIT E

ADVERTISING/PRODUCTION 1603-924-6448J
liSA WOZMAK. Supervisor

AGNES E . PERRY

TECHNICAL EDITORS

CAMBRIDGE LISP

lANE MORRILL TAZELAAR

ST/\NLEY WSZO LA

Singl,-Copy Sales Manager
Assistant Manager

ROBERT 0 , HANN I NGS,

LISP interpreter/compiler providing a complete
LISP development environment.

ASSOCIATE T ECHNICAL EDITORS

BCPL

BYTE INFORMATION EXCHANGE

LYDA CLARK

Executive Eai/or
DAVID BETZ . Sel1ior Editor
TONY LOCKWOOD. Associate Editor
DOJl.:NA OSGOOD . A sso(iatr Editor. Scm

M ICHELE JACKSON

I

Book Reviews
ApplicatiotlS Software Reviews. SalT Fran(isco

MARGARET COOK GURNEY .
BRENDA McLAUGHLIN.
GEORGE BOND .

A powerful compiler offering the convenience of
a high level language with the flexibility of an
assembler.

APL

MCC BASIC
68000 BASIC interpreters and compilers from
MetaComCo.

MENU+

TOOLKIT
Provides useful tools and utilities. From the people who wrote AmigaDOS .

KAREN CILLEY

Quality COt/tro/ Manager
Advertising/Production Coordinat(lr

JULIE MURPHREE ,
Fnmdsco

NEWS AND TECHNOLOG Y

Buret/II Cflie/. Sail Fran(isco
RICH MALLOY . Sel1ior Tecfmical Editor. Nel'l York
PHILLIP ROBI NSON. Se"ior Tecf!llical Editor. Palo Al ro

MARKET ING COMMUNICATIONS
H ORACE T HOWLAND. Director (603-924-34241
VICKI REYNOLDS. Mark('ting Production Manager

CATHRY N BASKIN . WIlal' S

Marketing Assistant
Marketing Art Director
Assistant Art Director
MICHELE P. VERV I LLE , Director of Public Relations 1603-924-90271
WILBUR S. WATSON . Operations Manager. Exhibits

A:-.JNE FI SC HER LENT .

RESEARCH

ASSOCIATE NEWS EDITORS

Microbytes
New
Wlral's New

DENNIS BARKER .

liSA Jo STEINER ,

STEPHAN I E WARNESKY,
SHARON PRICE.

Manager
Markel Researdl Analyst
DAMAlO SANDS, Reader Service Coordinator

PATRICIA AKERLEY, R!'5('ar( JI
CONTR IBUTING EDITORS

proqrammillq projC'(ts
video , operating 5l1ste~1IS
MARK HAAS. at laryl'
RIK IADR NlCEK . CAD , yrap{li(s, spreadS(leet 5
ROBE RT T . KUROSAKA , matll('mafica/ recreatiolls
PH IL LOPICCOLO . comp[J/('(s iIT medicil1e
ALASTAIR J. W. MAYER . software
ALAN R. MILLER . languages and (,IIgineering
ION ATHAN AMSTERDAM
MARK DAHMKE .

An easy to use program environment, with pulldown menus.

Sellior Accotmt Coordinator

MAR ION CARLSON

WAI CH IU LI.

EZRA SHAPIRO .

Keyword and symbolic versions of this important language from MicroAPL.

of Sales and Marketi/lg
Administrative Assistant

DICK POUNTAI N.

UK.

ROGER POWELL.

compulers and I1ltlsic

W ILLIAM M . RAIKE. lapml

JULIE PERRON,
CYNTHIA

FINANCIAL SERVICES

Dirutor of Finan(e and Services
Busil1ess Manager
CHRlsnNE LEE . A5si5ttmJ
V ICK I WESTO N. Accounting Manager
L INDA SHORT. DI P Manager
EDSON WARE. Credit
PHILIP L . PENNY,

KENNETH A . KING .

MARILYN HAIGH
DIA NE H ENRY
VERN ROCKWELL
loANN WALTER

Product
Lattice C
Pascal
Asembler
Lisp
BCPL
APL
Basic
MENU+
TOOLKIT

Atari
ST
$149.95
$99.95
$79.95
TBA
TBA
TBA

Commodore
Amiga

$99.95

•

$199 .95
;TBA
'TBA

t

$29.95
TBA

Sinclair
QL
$129.95
$99 .95
$49 .95
$79 .95
$79 .95
TBA

TBA
$49 .95

COPY EDITORS
BUD SADLER ,

C(,ie!

PLANN ING AND DEVELOPMENT

Manager
CopyrigfllS Coordil1lltor

FAITH H ANSON

MICHELE P VERV I LLE.

N ,\f'\CY HAY ES

FAITH KLUNTl ,

CAT HY KI NGE RY
PA ULA NOONAN

PERSONNEL

lOAN V IGNEAU Roy

CHERYL HURD.

WARREN WILLIAMSON

PATRICIA BURKE ,

ASSISTANTS

BUILDING SERVICES/TRAFFIC

PEGGY DUNHAM .

Office Mmragn

Office Manager
Personnel Coordinator

ANTHO NY BENNETT, Bt4i1dillg

MARTHA HI CKS

BR IAN H IGGINS

JIJ ~F.

MARK MONKTON

N . SHEL DO Jl.:

Services Manager

JUD Y W INKLER
RECEPTION IST
ART
ROSSLY N A . FRICK ,

DO NN A HE ALEY

Art Di re(/or
NANCY RI CE. Associate Art Oir('ctor
I.'\ N MULLER . Arl Assistant
ALAN EASTON . Drafting

• = available from Commodore
t = available from Atari
QL Lisp includes interpreter only

PRODUCTION
DAVID R. A ND ERSON .

The Quality Source for 68000 Software
5353 liE Scotts Valley Dr., Scotts, Valley , CA 95066
Contact your local dealer or call:

TYPOGRAPHY
SHERRY MCCARTHY .

Tel: US 800·AKA·MEtA

DONNA SWEENEY

Cal 800·GET·MET~. Eur (UK) 44·272·428781
Add 6.5% tax if CA resident. ~

e::J

lattice: registered trademark of la"lce Inc,
Amiga and AmigaOOS: trademark of Commodore-Amiga tnc"
Atari ST: regi stered trademark of Atari tnc ,
Sinclair Ol : trademark of Sinclair Research Ltd,

Production Dimtor

DE NISE CHARTRA ND
MICHAEL J. LONSKY
V I RG INIA REARDON

LEN LORETTE

((lief Typograp(1("

• '1 ~

Offic~rs of McGr~w-Hil1lnfo~~atio,n Syste~s Company: Pres;dent: Richard B. MIller. ExecutIve Vice PreSidents: Frederick P.
lannott. Construction Information Group: Russell C White. Computers and Communications Information Group; 1_Thomas Ryan.
•
Marketing and Intemational. Senior Vice Presidents: Francis A. Shinal. Controller: Robert C. Violette. Manufacturing and lechnology. Senior Vice
Presidents and Publishers: laurence Altman, Electro nics 'Week: Harry L.
Brown. BYTE: David /. McGrath. Construction Publications. Group Vice President: Peter B. McCuen, Communications Information. Vice President: Fred
O. Jensen, Planning and Development.
Officers of McGraw-Hill. Inc.: Haro ld W. McGraw. Ir .. Cha irman: l oseph
L. Dion ne. President and Chief Executive Officer: Robert N. landes. Executive Vice President and Sec retary : Walter D. Serwatka. Executive Vice
President and Chief Financial Officer: Shel F. Asen. Senior Vice President.
Manufacturing: Robert J. Bahash, Senior Vice PreSident. Finance and
Manufacturing: Ralph R. Schulz, Senior Vice President Edito rial: George
R, EIsinger, Vice President. Circulation: Ralph I. Webb. Vice President and
lteasurer,

~l.
.Tn
II

Editorial and Business Office: One Phoeni x Mill Lane. Peterborough . New Hampshire 03458. 16031 924 -9281
West Coast Offices: McGraw-HilI. 425 Battery St.. Sa n Francisco, CA 94111. 14151 362-4600
McGraw-Hill. 951 Mariner's Island Blvd .. Sa n Mateo . CA 944 04 . 14 I 'it 349·4100.
New York Editorial Office: 1221 ,\ venue o f the Americas. New York NY 10020, 12121 'i 12 ·2000

BYTE. Il"TE , and The Sma ll Systems Journal are reg istered tradema rks of McGraw- Hili Jnc.
4

BY T E • JUNE 1986

For only $895, smARTWORK® lets
the design engineer create and
revise printed-circuit-board artwork on the IBM Personal Computer. You keep complete control
over your circuit-board artworkfrom start to finish.
Forget the tedium of taping it
yourself or waiting for a technician, draftsman, or the CAD
department to get to your project.
smARTWORK® is the only lowcost printed-circuit-board artwork
editor with all these advantages:
D Complete interactive control
over placement and routing
o Quick correction and revision
o Production-quality 2X artwork
from a pen-and-ink plotter
o Prototype-quality 2X artwork
from a dot-matrix printer

D Easy to learn and operate, yet
capable of sophisticated
layouts
D Single-sided and double-sided
printed circuit boards up to
10 x 16 inches
D Multicolor or black-and-white
display
System Requirements:
D IBM Personal Computer, XT, or
AT with 256K RAM , 2 disk drives,
and DOS Version 2.0 or later
D IBM Color/ Graphics Adapter
with RGB color or black-andwhite monitor
D IBM Graphics Printer or Epson
FX/ MX/ RX series dot-matrix
printer
D Houston Instrument DMP-41
pen-and-ink plotter
D Optional Microsoft Mouse

The Smart Buy
At $895, smARTWORK® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.

Wintek Corporation
Inquiry 376
1801 South Street
lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD
In Europe contact: RIVA Terminals Limited,
Woklng. Surrey GU21 5JY ENGLAND.
Telephone: 04862-71001, Telex: 859502
"smARTWORK:' "Wlntek" and the Wlntek logo are
registered tradem a rks of Wlntek Corporation,

E·D·I·T·O·R·I·A·L

MusIC AND MIDI

Have you noticed the stir going on in the
electronic music industry? Take keyboard
synthesizers, A significant drop in price
has been accompanied by a dramatic rise '
in capability and sound quality. opening
the doors of musical exploration to multitudes of newcomers, We've also seen computer technology claim new territories in
music through the advent of MlDllmusical
instrument digital interface). a datacommunications protocol that lets you
join synthesizers and computers into small
networks for composition or performance,
MI DI has stimulated the entire music
industry by providing a standard for
hardware and software to be used for the
production of music Creativity, efficiency, and productivity are enhanced by the
development of computer-based tools
aimed at the mystical process of music
generation,
The current specification for MIDI has
been in existence for four years, It came
about through the cooperation of music
synthesizer manufacturers around the
world, notably those from Japan and the
United States, Essentially, a large group of
manufacturers got together and decided
to add serial data channels to all future
electronic music instruments so that
events generated on one instrument could
be played on remote instruments connected via the MIDI cable, Layers of
sound. for example. can be produced
from a single keyboard controller by driving multiple sound modules equipped
with MIDI inputs, By inserting a personal
computer into the middle of all this soundgenerating equipment. composers can
record and manipulate scores much as
word processors do text.
THE GOOD NEWS

So we now have a data-communications
standard for moving music event data between a computer and sound-generating
hardware, We can buy instruments from
different manufacturers and interconnect
them at once, Older versions of music synthesizers, having no compatibility to any
other device you might be using. were
doomed to eventual obsolescence as
newer products were released to replace
them . Now it's different-what you get
6
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tomorrow can be integrated with what you
have today. and it's reasonable to consider
building an elaborate system over a period
of budget-controlled time, A variety of
good MIDI software is now avai lable. We
find software that can act as a kind of
digital tape recorder for music data: programs that edit. store. and retrieve libraries
of synthesizer voice parameters: and software that can display, print. and edit
scores rendered in traditional music nota-,
tion. It's a heyday for musicians of all persuasions. Or is it?
THE BAD NEWS

While the MIDI specification goes a long
way toward unifying the tasks necessary
to the production of music it does not
suggest any format for the storage of MIDI
data files. Thus. developers of music software are on their own to adopt a structure for disk files containing M IDI performance data created by the software, And
that is precisely what has happened during the development of today's MIDI
music software: Each program on each
computer produces a data file that cannot be instantly read by any other combination of hardware or software. Furthermore, few, if any. file-converter utilities are
ava ilabl e to assist transportation of data
between environments. (Of course. there
is always the issue of differences among
the underlying DOS formats for individual
computers,)
A DATA FILE STANDARD

Utility programs that convert music files
from one manufacturer's product to another must be seen as only an interim
measure. A better approach would see all
the important players get together lin a
fashion similar to the one that led to the
MIDI 1.0 specification) and hack out a
target format for file interchange. If software developers could produce a musical
equivalent of the DIF standard used for
database files in the business world. users
operating in different computer and synthesizer environments wou ld benefit immensely from expanded access to the
large body of music data now being stockpiled , This tactic would also let existing
products "speak" to future programs deSigned to use the target file format.

A number of obstacles present themselves when attempting to derive a convenient. universal method of organizing
music data files. That's not to say that no
one is trying. Besides continuing develop·
ment on the academic level at universities
like Carnegie-Mellon, Stanford. and M IT.
commercial concerns like Roland and
Electronic Arts have worked hard in an effort to establish useful gUidelines toward
the goa l of increased music data sharing.
In its own way. each organization has
faced hurdles. including:
• Some computers have a lot more memory, speed. and display resoluti on than
others, How can a file produced on a more
powerful computer be rendered on a less
capable machine? What should a
minimum configuration consist of?
• Should graphic data for displaying common music notation or some derivative be
included with MIDI performance data?
Since both types of data might exist independently. and, given that some so ftware does not recognize both, should
these two kinds of data be kept in
separate. parallel files?
• Should we go further and attempt to
design a full-blown operating system for
music that could be ported to various
computer architectures? This is ambitious
but could produce long-term benefits.
Naturally. other important points need
to be ironed out. At thi s time. we invite
software and hardware developers to plug
in their irons, The success of the MIDI
standard offers hope for a sta ndard for file
interchange. At the moment. the consumer is getting shortchanged by the inability to move data between musicprocessing programs. The audience (or
computer music software is growing larger
and more sophisticated. and it's up to the
leaders in music technology development
to provide software standards. We at BYTE
want to encourage all concerned to investigate the work already done and then
have a series of formal conferences involving a variety of sources. It's not going to
be easy. but it has to happen land soon,
too, because I have a lot of music data on
IMSAI-8080 cassettes waiting to be uploaded to my Amiga).
-Roger Powell . Contributing Editor

Before you invest in a DEC*VT240 terminal ~
consider the software alternative.
You also get on-line help screens,
remappable keyboard layouts and
programmable softkeys which can
simplify your most frequently performed
tasks. You can even customize your
own menus!

Stop and think about what you really
need: A text terminal. Tektronix '
graphics. ReGIS' graphics. File transfer
capabilities. Communicati9ns.
Purchasing a state-of-the-art terminal
may be one option, but Persoft has a
smarter solution-SmarTerm®240,
the ultimate in terminal emulation
software.
SmarTerm can do everything the stateof-the-art terminal can do-and more.
That's why we call it state-.of-the-smart.
With SmarTerm 240, the emulation is
so exact you 'll forget you 're using a
PC. It features superior text emulation,
ReGIS graphics, Tektronix graphics,
. outstanding communications and file
transfer capabil ities.
'

I '

And because ,SmarTerm runs on your
PC, you've always got a wealth of
computing power right at your fingertips.

,

All SmarTerm products are backed
by Persoft's strong technical support
network. It's a service you expect from
the industry leader in terminal emulation
software.,
No matter which terminal you're
currently using-Data General Dasher '
D~OO, Tektronix 4010/4014, DEC VT100 ,
VT125, VT220 or even the new VT240', I
I

'

•

SmarTerm has a state-of-the-smart
solution for you.
To ,find out more about the SmarTerm
, family of terminal emulation software,
'see your local dealer, Or contact:
Persoft, Inc.
2740 Ski Lane
Madison, WI S:a713
, (608) 273-6000 -l Telex 759491

STATE
•STATE
OF THE VI ·OFTHE
ART
SMART
,

,

"

I,
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Staff-written highli ghts o f developments in the microcom puter industry.

New Geometry Could Have Implications
for Telecommunications
Dr. Donald Kreher and Dr. Stanislaw Radziszowski. assistant p rofesso rs at Rochester Institute
of Technology 's School of Computer Science and Technology, have discovered a nonEuclidean geometry that could enhance long-ran ge satellite t ransmissions and telecom-·
munications. The two professors used a new basis-reduction computer-search technique to
find a simple 6-design, the smallest such design possible.
Researchers at the University of Nebraska discovered the first two 6-designs in 1984. According to Kreher, " We were able to find this third d esign because the computer-search
technique that we created enabled us to search a larger space of possibilities than previously searched anywhere in the world ." Kreher and Radziszowski solved complex 99-integer
equations in 12 hours, a process that they estimate would ta ke several million centuries o f
computer time if they used a " brute force" technique.
The new geometry could help in correcting t ransmission errors over long distances. According to Kreher and Radziszowski. scientists can use the geometry to construct code fo r
error reduction . When errors are received. the geometry used to construct the code gets
distorted. Distortion characteristics let t he scientist fin d and correct the error.

"Teachable" Pattern..Recognition System on IBM PC AT
Nestor Inc. , a small research and development firm in Providence, RI. said it has successfully
moved its prototype self-adaptive pattern-recognition system from a minicomputer to an
IBM PC AT. The Nestor System . developed by two Brow n University physicists interested in
animal neuronal networks, is significant in that it must be ta ught. not programmed, to
recognize new patterns. The system inherently makes use of parallel processing and
distributed memory but currently emulates these capabilities on t oday 's serial-processing
computers. Interestingly. a spokesperson from Nestor claimed t hat the system runs just as
fast on an AT as it did on an Apollo minicomputer. p r imar ily because of the Apollo's
graphics-processing overhead.
Nestor is currently investigating using a bit pad w it h its system to ana lyze free-form handwriting and is in negotiation to procure funding to develop a large-vocabulary voicerecognition system.

SIMMs: Denser Memories Through Packaging
If you think that a circuit board jam-packed wit h 256K dynamiC RAM chips is the ultimate in
dense, solid-state memory, keep reading. The new generation of chip packages-leaded ch ip
carriers (LCCsj-is making a splash in memory chips fo r microcomputers. Because these
packages take up far less space than their predecessors. the venerable DIPs. computer
designers can fit far more memory in the same space on a board. But the chip and system
makers are going even further. They are mounting several LCCs o n a long, narrow circuit
card that has leads on one long side. That card , called a SIMM (Single in-line memory
module). can then be mounted vertically onto a sta ndard ci rcuit boa rd .
The first well-known micro to use t his form of memory is the Apple Macintosh Plus, which
has a megabyte of RAM on four 2 56K-byte SIMMs. The SIMMs p lug into special sockets
and can be easily exchanged for I-megabyte SIMMs to create a 4-megabyte Mac Plus.
One of the first semiconductor firms to announce SIMMs for the commercial market is
NEC Electronics. Mountain View. CA. The NEC SIMMs come in five configurations: 256K by
4. by 5. by 8. or by 9 bits. and I megabyte by I b it. Bot h 120-ns and 150-ns access times
are available. The SIMMs are standard epoxy-glass subst rates w it h pins or edge connectors
on one long side: they are based on 256K-bit dynamiC RAMs in plastic LCCs.
(continued)
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Hannover Fair: Atari Shows PC Box, German Firm
Announces Supercomputer
At the opening of the Hannover Fair in West Germany. Atari exhibited its IBM PC compatibility box for its 520ST and 1040ST computers. The box had its own 8088 . a socket for
an 8087 . and 512K bytes of RAM . It connects to the ST via the DMA port. With the product's introduction at least several months away. Atari representatives wouldn't discuss pricing except to reaffirm the company's policy of producing in " high volume at low cost."
IP Systems. of Karlsruhe. West Germany. announced but did not show the TX2 series of
supercomputers. The result of work done by researchers at Karlsruhe University. the
parallel-configuration machine is based on the 80286 and has at least 16 chips. It can perform 10 million to 30 million instructions per second. The TX2 uses neither arrays nor vectors. Its parallel architecture is based on an extended tree structure. The machine represents a new type of parallelism that could apply to functions beyond the typical uses in
floating-point math . for example. in the types of calculations used in expert systems. optimization. and other non-numeric tasks.
Toshiba exhibited three optical disk products it said will be available to consumers late
this year. Toshiba also showed two plasma-screen laptop computers. the T2100 and the
nlOo. compatible with the IBM PC XT and AT. respectively. Ing. C. Olivetti also brought PC
compatibles to the Fair. Sanyo showed for the first time its SPX-840 LED printer. said to
rival laser printers in print quality and performance. The unit's method of printing involves
electronic photography using an LED-array head and a selenium-tellurium photosensitive
drum . Resolution is 400 dots per inch . and print speed is rated at 20 pages per minute.
A Norwegian company. Ask LCD. has come up with a flat-screen display for the IBM Pc.
At Hannover. it was suspended from a desk-mounted support arm. The unit measures 330
mm by 230 mm and is 25 mm thick. The screen surface is 250 mm by 160 mm.
Prospero Software. a British firm exhibiting at Hannover. announced a FORTRAN compiler
for the Amiga and the Atari ST. Called Pro Fortran-77 . it could help open up the
68000-based machines to technical and scientific applications.

NANOBYTES
Intel Corp.. Santa Clara. CA. introduced the 80287-10. a 10-MHz version of its numeric
coprocessor. The device operates at up to twice the speed of older versions . . . . In other
Intel news. the company has enlisted the support of four software developers to provide
compilers for its 80386 32-bit chip. Silicon Valley Software . Cupertino. CA. and Green
Hills Software. Glendale. CA. said they will develop FORTRAN . C. and Pascal compilers for
the 80386. Ryan-McFarland. Rolling Hills Estates. CA. said it's porting its standard
FORTRAN and COBOL compilers to run on the chip. And Language Processors'. Waltham .
MA. announced it would develop COBOL. FORTRAN . C. Pascal. PL/1. RPG II. and BASIC
compilers for the 80386 .... Apricot Computers. Fremont. CA. said it will offer Microsoft·s
MS-DOS 4.0 as part of its XEN Multiuser System . . .. NEC Electronics. Mountain View. CA.
and Oki Semiconductor. Sunnyvale. CA. have developed a CMOS version of NEe's
J,tPD7720 Digital Signal Processor. The new chip. called the NEC J,tPD77C2 or the Oki
M77C20. is a pin-for-pin replacement for the 7720 and draws only 24 mAo 80 percent less
than its predecessor . . . . PicTel Corp.. Peabody. MA. has a desktop Videophone system
that transmits color video images over dial-up digital lines. PiCfel said calls cost just twice
that of ordinary phc.ne calls. but the videophone setup costs $150.000 .... SSI Software.
Orem. UT. unwrapped an operating shell for its WordPerfect and other SSI packages. WordPerfect Library is a RAM-resident program designed to enhance the performance of WordPerfect. MathPlan. and SSIData . ... Brown Wagh Publishing. San Jose. CA. has released a
word-processing program for the Amiga . Besides standard editing capabilities. Scribble provides four windows that can each hold a separate document .... Personal Composer .
Honaunau. HI. has brought out version 2.0 of its Personal Composer music software. MIDI
features include a 32-track recorder and a patch recorder. ... 'TWo United Kingdom companies have released products based on the Motorola 68020 32 -bit cpu. MicroAPL of
London launched a multiple-processor machine. the Aurora . that can handle as many as 64
users. Although it was designed to run the company's APL interpreter. it can be programmed in other languages. Another product using the VMEbus is the ET-68020 VME
card from Integrated Micro Products Ltd .. County Durham. IMP said it has managed to
make the 68020 run reliably at 25 MHz. at which speed it performs more than 10 MIPS in
bursts .... Apple Computer Inc .. Cupertino. CA. is offering rebates to full-time teachers
and college students who buy Apple hardware: $75 on a IIc. $150 on a lie. $175 on a 512K
Mac. and $200 on a Mac Plus . . . . IBM's PC Convertible is being built by robots at a plant
in Austin. TX. The automated workers perform all assembly and test operations. and the
assembly process reportedly takes 6 minutes.
10
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Next to your computer,

nothing beats a Tandy® printec

Tandy printers make fine print quality,
graphics and high performance affordable.
For your best value and selection in
top-quality printers, shop your local
Radio Shack Computer Center. We've
got what you need, whatever your
printing requirements.

Dot-matrix power for business
The DMP 2200 (26-1279, $1695.00)
gives you efficient, fast printing at 380
characters per second. It S"Upports
elongated, double high, bold, underline, super/subscripts, italics and double strike, plus bit-image graphics. It
also has a built-in tractor for perfect
paper alignment.

Versatile business printer
The DMP 430 (26-1277, $899) is a
132-column dot-matrix printer with an
18-wire print head that delivers superior correspondence characters in a
single pass. Choose from micro, italic

and double-high fonts, as well as bitimage graphics. In th e draft mode, the
DMP 430 delivers a fast 180 characters per second.

Low-cost, triple-mode
personal printer

ftadle Ihaeli

The Technology Store™

r------,
A DIVISION OF TANDY CORPORATION

The DMP 130 (26-1280, $349.95)
lets you choose from word processing,
data processing and dot-addressable
graphics. Prints inJour character
styles: standard or italic cursive, in
draft or correspondence modes .

•

New 1986 Computer
Catalog!
Send me a copy.

II

Mail To: Radio Shack
Dept. 86·A·794
300 One Tandy Center
Fort Worth. Texas 76102

Save time while printing

I

With a PTC 64 Printer Controller
(26-1269, $249 .95), you can print one
job while working on another. The
"print buffer" accepts and stores information from your computer.
See the complete selection of printers
and accessories at Radio Shack today.

I
I
•I

I

•

N~e

I

•

•

Company

I

Address

•

City
State

•
ZIP _ __

______ aII
Phone

Prices apply at Radio Shack Computer Centers and at participating stores and dealers. All printers shown are IBM'" compatible. The DMP 430 requires special
order at some locations. IBM/Registered TM International Business Machines Corp.
Inquiry 295

I
I
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emium.
Exceeds Demand.
SixPakPremium, the new generation multifunction board designed for new generation IBM XTs, is here! Now one person and
one PC have the power to meet the demands
of business. AST's newest solution for new
XTs, existing PCs, XTs and compatibles,
SixPakPremium offers all the popular multifunction features plus two megabytes of
expanded memory and the powerful software
to use it.
Premium Performance. Now, run up to nine
applications
'REMWM·
Simultaneously
Sort a data base,
write a letter, calculate a spreadsheet, monitor
stock quotations and print labels ... all at the
same time ... on the same PC! And, our windows let you view applications instantly
SixPakPremium is fully compatible with all
current PC applications, including expanded
memory applications such as Lotus 1-2-3
Release 2.0. And DESQview, our multitasking/
windowing environment is compatible with
more than 200 of the most popular packages.
Premium Features. SixPakPremium offers
up to two megabytes of expanded memory,
two serial ports, parallel port, game port,
battery-backed clocklcalendar, DESQview
and SuperPak™ utilities.
Premium Quality. As the leader in PC
enhancement, with over a million products
shipped, AST is known worldwide for its
highly reliable products.
Make The Premium Choice. For performance that exceeds demand, call our Customer Information Center (714) 863-1333. Or
send the coupon to AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714.

RESEARCH INC.

,,--------------

I

Yes, I want to learn more about Premium Performance.
Please send me your special SixPakPremium information package today!
Name ______________________________
Title _______________________________
Company____________________________
Address _____________________________

I City
State _____ Zlp ______
Phone (
)
L _____________ _
Inquiry 2 for End-Users. Inquiry 3 for DEALERS ONLY.
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ATARI 520ST MEMORY UPGRADE
I recentl y completed the Atari 520ST
I-megabyte memory upgrade modification as outlined by Gert Slavenberg on
page 372 of the February BYTE. (Editor's
note: Also. refer to the Atariltechst conference on
BIX. message #239. and to STDOC from
BYTEnet Listings.) It wasn't as easy as expected. and I'd like to share my experience
with those tempted to add 512 K to their
machine for $50 worth of dynamic RAM
and a few hours of free time.
After piggybacking the new 120-nanosecond DRAMS. I quickly soldered them
to the old ones using a 35-watt iron. The
joints did not look that good. but I buzzed
out the board with the ohmmeter and all
connections passed. When I finally booted
up. erratic operations resulted. Most common among these were
• Black ' balloons on screen with system
keyboard dead
• Display filled with dots
• Double menu images
After taking some aspirin. I proceeded
to troubleshoot the board. Could my
problems be traced to those DRAMS.
which get very hot. making a cold-solder
joint "colder" ? My suspicions were confirmed when I shorted the connections
together. one by one. and rebooting or erratic symptoms were triggered. I was able
to get the modification to work properly
by resoldering every connection slowly
and carefully with a 15-watt pencil iron. examining each joint with a magnifying glass.
Here now are some pointers I'd like to
pass on to anyone attempting to complete
this memory upgrade modification.
Note I : The modification does not work
with the 16 despiking caps unconnected.
Note 2: After turning on the power. try
to copy the system disk in one pass instead of two. If this works. run the memory
test program outlined below.
Note 3: If you have little experience in
doing chip soldering and debugging. J
strongly suggest not doing this modification yourself. While being a major improvement to the ST. it can easily destroy
your computer.
A simple test of system memory from
BASIC can be quite informative. Issuing
14
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the command x = fre(O) :print x returned
529.492 bytes available on my system.
This number may seem low. but without
the added memory only small programs
can be written.
The following is a diagnostic program to
quickly test out memory. I K at a time. This
program writes zeros and ones from the
end of 512 K bank I past the end (FFFFF
hexadecimal) of 512 K bank 2.
5 rem memory test should run until
address 1048574
6 rem test ability to write O's and 1's to
all blocks
10 for adr = 450000 to 2000000 step
1024
20 bits = 0
30 GOSUB 200
40 bits = - 32767
50 GOSUB 200
60 next
70 end
200 poke adr,bits
210 j = peek(adr)
220 print "address = ':adr, "data = ",j
230 if j< > bits then print "error ":stop
240 return
TOM DOLAN
Flushing. NY

SUPPORT NETWORK
FOR THE HOMEBOUND
As someone who has been disabled since
the age of five and who is currently telecomputing full time for a Fortune 500 insurance corporation. I would like to commend you for the excellent article "Working at Home with Computers" by Jane
Morrill Thzelaar. which appeared in the
March issue.
Disabled people are indeed creative.
motivated. productive people. We have
done excellent work in many fields over
the years. We have been lawyers. doctors.
teachers. and even a U.S. president. Now.
thanks to the microcomputer and the
modem. even the severely mobility-limited
disabled person-the homebound
person-is shOWing his or her potential.
Some of these men and women have expressed an interest in setting up a support
network for homebound disabled workers.
I think it is not only an excellent idea. but

it could open up new worlds for many of
us homebound workers who are bright
and creative but also terribly isolated.
Therefore. anyone interested in being a
part of such a network can write to me at
Disabilit!J News Online. 257 Center Lane.
Levittown. NY 11756. They can also rea ch
me via CompuServe at 76505 .656. via The
Source at BCG 138. or via PeopleLink at
IQR860. I'd like to hear anyone's ideas.
comments. or feelings about setting up
such a network.
By the way. Disability News Online is a national newsletter by and for the disabled.
It can be read on The Source by typing
the follOWing at the command prompt:
BASICV SFILES > BCG138 > DISABI L1TYNEWS-ONLINE.
ROBERT MAURO
Levittown. NY

PUTTING THE AMIGA
TO GOOD USE
What's an Amiga good for? I seriously
asked an Amiga salesman that question
at a local Amiga Fest and the following
conversation ensued.
He told me that the Amiga is the best
personal computer ever made. and he
asked me what I wanted a computer for.
I said I was a scientist and did a lot of
numerical work that required speed and
accuracy. He explained to me how much
faster the 32-bit 68000 Amiga is over the
8088 IBM PC family. I said that that may
be and asked if the Amiga is faster or
more precise than the 8087 in the IBM
PCs. He admitted that the 8087 is faster
and more precise. and maybe the IBM PC
(continued)
LETTERS POLICY: To oe considered for publication. a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and conCisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.
Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
months from the time BYTE receives a letter until
it is published.

AHard Drive he Easy Way.
Turn your PC into an XT in seconds with OnBoard, Maynard's new hard drive card!
So your PC needs a hard drive ...
When you bought your PC , you never dreamed
you 'd need more than floppy drive performance .
But now, both you and your PC are ready for more.
In fact, there's just one reason you've been putting
off getting a hard drive. Admit it. It's the installation .
Cables and controller and all that.
Well , relax . OnBoard is here. The hard drive card
that boosts your PC's storage capacity to rival any
XT or AT* on the block! OnBoard snaps easily into
one of your IBM PC's expansion slots! Open your
PC, plug in OnBoard , and close your PC. Just like
that. Your PC will boot directly to OnBoard when you
power up - no more floppy disk maneuvering.

Powerful Self-Control.

Single-Slot Installation.

If you already have a hard drive in your PC ,
OnBoard 's controller card will double up and run
both hard drives. Which helps keep your expansion
slots open for other business . .

Simply snap OnBoard into expansion slot 1 of your
IBM PC* or XT, leaving all your other slots free for
additional boards.

Lots of Head Room,
Lots of Desk Room.
OnBoard puts up to 20MB of power into your PC ,
turning it into a hard drive heavyweight in seconds! If
you need less storage but the same speed and fine
performance, you can install OnBoard 10.

On Board is designed to work in today's
leading PCs and is available at the
finest computer stores. Contact your
local dealer or call us today for more
information.
· IBM

pc. XT, and AT are tradema rks of International Business Machines.

---.... Electronics
Shaping tomorrow's technology.
460 E. Semoran Blvd., Casselberry, FL 32707 305/331-6402
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Supports up to 1501bs.
All steel frome construction
Sv, square foot footprint
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ANTI-RO
Anlhro Corporation is

0

wholly owned supsidiory of Tekfronix, Inc.

Anthro Corporation
Technology Furniture
3221 NW Yeon SI.
Portland, OR 97210

Anlhro is 0 registered trademark of Anth ro Corporo lion ,

is better for mathematical work.
I said that I run my own business and
would like to use a computer for accounting. How would the Amiga be for business
work? More than anything, I need the
computer to be reliable and error-free. I
can't have the computer altering my accounting data. The salesman said the
Amiga would be great for business use.
I asked about error detecting or correcting memory, and he said the Amiga doesn't
even have parity checks on memory,
That meant that a memory bit change
could eat a hole in my business databases
and I might not discover the error for
months, and even then I won't know what
happened. I can live with a computer that
dies, but I can't allow it to take me with
it Business computers must have some
kind of memory error detection and all the
business computers I use have error
detection and correction . In my opinion,
lack of memory error detection rules the
Amiga out as a business computer, especially since I can buy computers that do
have memory error detection. The salesman admitted that this was a valid point
I said that I do a lot of writing and could
use a good word processor. The salesman
said the Amiga would be a fantastic word
processor. After seeing good Amiga
graphics, how about some good Amiga
text? Wow I The Amiga has the worst
80-co lumn text quality I have ever seen on
any computer. I couldn't write or program
that thing for more than two hours without
developing a bad headache. I suspect
anyone cou ld get around that problem by
writing a word-processing program that
uses the Amiga graphics to do the text
However, the lack of a connection for a
monochrome monitor would rule out the
Amiga as a good word-processing machine anyway, The composite video output would not make as good a monochrome display as a real monochrome
output Signal. For those of us who spend
a lot of time looking at the tube, this
makes a big difference. Well. Mr. Salesman
didn't know quite what to say except that
the graphics are fantastic.
Amiga graphics may be fa ntastic for a
personal computer, but they are very
mediocre for real graphics work, Amiga
graphics are not good enough for imageprocessing work, and most engineering
workstations in industry today have 1024by I 024-pixel displays with 256 gray
shades or colors per pixel. They cost a lot
more, but the applications require it and
nothing less will be productive,
So. back to my original question: What's
an Amiga good for? 1am not trying to pick
on the Amiga , but it looks like Com(continued)

New! Windows-Co

tible In-a-Vision 1.1

. . . . . asy
Microsoft~indows
from MICROGRAFX!®
I FREE

e created In'a'Vision
just for you. The
W
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate
ideas or quick revisions. The architect who needs
to manage a variety of working
drawings. And the
businessman who
needs first-class
presentation materials as well as detailed flow charts
and organization charts.

Point. Click. Draw.
Now all you do to create complex technical drawings, systems
designs, blueprints, diagrams, illustrations, and proposals is point,
click and draw. With In'a'Vision's
mouse support , windowing, icons,
and pull-down menus, you
produce drawings more
quickly, accurately and
efficiently than ever
before. In'a'Vision's
advanced technology
includes many features
not found on comparable systems costing thousands more . For example , you
can pan around in a user-definable
drawing space up to 68/1 X 68/1 and
zoom in on specific areas for

If you purchase In·a·Vision
directly from MICROGRAFX,
we'll give you a free retail copy
of Microsoft Windows so
you can use In·a·Vision as
part of a fully integrated
working environment. Move
instantly from In'a'Vision to
other applications and back .. .
cut and paste text and drawings

greater
detail. Scale,
rotate and dimension symbols, fill an
area with your
choices of predefined colors and
patterns, as well as
draw lines with multiple styles
and widths. Other features include overlays, predefined and
user-definable page sizes, rulers,
grids, and templates to speed
popular a~plications .

between applications
... and more!
We're confident
you'll agree - In'a'Vision will
make your complex drawing tasks
simple and make you more productive. Satisfaction guaranteed.

TO ORDER
CALV
800-272-3729

Multi-tasking in a PCbased CAD system.
In'a'Vision uses
multi-tasking to
enable you to
continue
drawing
while printing
hard copies or edit
multiple drawings simultaneously.

Demo disk* or
brochure available
to qualified
customers. In
Texas or for customer support, call
(214) 234-1769.
MICROGRAFX, Inc., 1820
North Greenville Avenue ,
Richardson, Texas 75081.

MICROGRAFX®
(Mos! popular graphics cards, plollers. and prinrers support ed.)
Microsofl Wrndows-compaliblc. Ca ll fo r specific operating
environmcnl requirements.

. ei~~~~ [cW:~dc~w~~I'I~~g~Wt~r ~~~~Qnstralioll system fur use rs

The Picture of Success.
Inquiry 225

In-a' Vision and MICROGRAFX are trademarks of
MICROGRAFX . Inc.
Microsoft is a trademark of Microsoft . Inc.

UNLOCK™Removes
Copy Protection
RUNS YOUR SOFTWARE ON ANY HARD DISK
GU8IBnteed 10 work only with proglBms below:

UNlock ALBUM "A"

$49 95
•

-

(Plus 'S4 ship/handling .
Foreig n orders $10)

LOTUS 1-2-3™ (l.A, 1.A', 2.0)
dBASE IIITM (1.0, 1.1, 1.2 & PWS)
FRAMEWORKTM (1.0, 1.1, II)
SYSTATTM (1.3 & 2.0)
SPOTLlGHpM (1.0 & 1.1)
GRAPHWRITERTM (4.3 & 4.31)
REALIA COBOLTM (1.2, 2.0)
UNlock ALBUM "B"

$49 95
•

(Plus $4 ship/ handling .
Foreign orders 510)

• Produce non-protected
DOS copies from popular
software programs
• For IBM®PC, XT, AT,
compatibles
TranSec UNlock is a unique software copying
disk t hat r emoves copy protection,
providing standard non-protected DOS copies.
UNlock runs on IBM® PC, XT, AT, and
compatibles with at least 256K (or more
required for some programs), DOS 2. 1 or
higher.

BACKUP COPIES. UNlock safely and
easily makes backup copies.

- SYMPHONYTM (1.1)
- CLiPPERTM (Winter '84, Summer '85)
- ELECTRIC DESKTM (1.04)
- DOUBLEDOSTM
- MANAGING YOUR MONEYTM
(1.5 & 1.51)
- smARTWORKTM(1.0 REV 8 thru 10)
- DATA BASE MANAGER IITM
(2.0,2.02)

RUN ON HARD DISK. Programs load
faster, use less disk space and work with any
hard disk, including Bernoulli Boxes. No
longer do you need the original in drive "/\'.

UNlock ALBUM "C"

SAFE ORIGINAL. UNlock does not alter

$49 95
•

(Plu s $4 ship/ handling .
Foreign orders $10)

- MICROSOFT WORDTM
(1.5, 2.0, 2.01)
- MULTILINK ADVANCETM

RUN ON RAM DISK. UNlock is the only
software that can run copy protected software
on a RAM disk or micro-floppy.
EASY TO USE. 1) Type UNlock. 2) Select
program destination. 3) Insert program disk.
your original distribution disk. UNlock works
by creating a copy of your distribution disk
on a hard or floppy disk. It then removes copy
protection from the copy!

(3.02 & 3.03)

-IBMWRITINGASSISTANpM(1.01)
- LOTUS 1-2-3 REPORT
WRITERTM(1.0)
- PARADOXTM (1 .0)
- PFS ACCESSTM (1984 Edition)
- THINKTANKTM (2.0)
"Best of UNlock"
ALBUM "0"

$

",A

95

• ...

(Plu s $4 ship/ handling.
Foreign orders $10)

- MICROSOFT WORDTM
(1.5, 2.0, 2 .01)
_ d8ase IIITM (1.0, 1.1,1.2 & PLUS)
- LOTUS 1_2_3™ (l.A & 1.A', 2.0)
- SYMPHONYTM (1.1)
- FRAMEWORKTM (1.0, 1.1, II)
_ CLiPPERTM (Winter '84, Summer '85)
- MULTILINK ADVANCETM
(3.02 & 3.03)

Choice of the Critics!

VTE
I
BCOPJ

"UNlock 4. 7 defeats the latest
Prolok and SuperLock type
of
protection scheme. Irs menu-driven and
works fine on the programs it's supposed to
work on: Lotus 1-2-3, dBase III, Framework,
Symphony, Paradox, and several others."
Jerry Pournelle, BYTE, Feb. '86
I

V'ERSONAW "UNlock has M-t> particularly
endearing characteristics: it
works, and works simply. I was able to quickly
produce unprotected copies of Lotus 1-2-3
release 2, Symphony 1.1, Microsoft ~rd 2.0,
dBase 1111.1, and Framework II. These copies
performed flawlessly, as did copies of these
copies."
Christopher O'Malley,
PERSONAL COMPUTING, April '86

,-MIA,ii@

ORDER BY TELEPHONE TODAYI _

1-305-474-7548 QIC

JH4NSEC

UNLOCK™

TranSec Systems, Inc., 1802-200 North University Drive, Plantation, FL 3 3322
Trademarks are the sol e property of their respective owners. • UNlock is For Use Only to Improve the Useability of Legally
Acquired and Operated Software.

LETTERS

modore is ca ught in a sandw ich (poker
term) . A poker sandwich is a situation in
which you don't have a good enough hand
to win high and you don't have the right
cards to win low. but you definitely are
contributing money to the pot Amiga is
too expensive for the average home computer. and it's not quite up to the IBM PC
AT clones for busin ess or scientific use.
The most interesting thing about the
Amiga will be the reason for its survival.
if it survives.
RONALD R. MILLER

Poway. CA

DVORAK VERSUS QWERTY
Your article about the Dvorak keyboard
(" Keyboard Efficiency" by Donald W
Olson and Laurie E. Jasinski. February)
fai led to mention one major li mitation: It
is highly language-specific for the English
language only. To be used for the German
language. for example. it would have to be
drastically rearranged. This rearrangement
can be applied even to the "standard"
OWERTY that became QWERTZ for the
German typewriters. because Y is barely
needed. but Z is used quite often.
This holds tru e. to a varying degree. for
other languages as well. like Ital ian or
some northern and eastern European languages. In addition. these languages need
add itional characters that are not considered in the QWERTY or Dvorak keyboa rd s. These chara cters occur quite frequently in these languages. For example.
a. o. and i.i together make up about 3 to
5 percent of the characters of German or
Swiss German writing. (My computer does
have these characters. but th ey are well
hidden in the graphic-shifted set) And
once we get into languages other than
European. the Dvorak layout might have
to be modified into a complete ly new
system. The QWERTY and its modified/expanded variants seem to be much more
usable and have found their way to the
remote corners of the globe. The more effective something is for a certain task. the
more limited its scope. no matter what it
is. Even human beings are this way.
A. METTLER

Ma/uku, Indonesia
MACINTOSH WINDOWS
Wh ile I'm not certain that the Macintosh
windowing environment is the ultimate. I
am sure that Alex Funk's proposals
("Copyrighting Icons." March Letters. page
14) are less intuitive and less useful.
His first complaint is about scro ll bars.
I have no idea what he means about going ri ght to go up. unless he is referring
to pOSi tioni ng the mou se over the scroll
(con tinued)
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CH·1880·BEX , SWITZERLAND
PHONE (025) 631250
TELEX 456 168 ASWERBACK BELE CH .
TELEX 756731 ANSWER BACK WESTERN CaMP

,'

, ) I;'

'I ' (

I

()f

!

I 1 ) I I t,'

II
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1

"For HiRh TechnoloRY and Performance"

IBM" , IIlM PC'" • IBM AT' Ml'
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Business M,1(hines Corporation.

DRI WARNER AVE., WARNEI~ CORPORATE PARK, SUITE B TUSTIN, CALIFORNIA 926HO U.s.A . (7.14) 259-7755
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bar. Since this is the only way to indicate
which window to scroll in multiwindow applications (like QUED), it's hard to see how
this can be avoided. Although scroll bars
do take up space (16 pixels of width), this
is little more than 3 percent of the screen
width (and you can often resize a window,
so over half of this is off-screen).
I don't consider this a problem on the
Macintosh, although it might be with
graphics environments like GEM, which
run on low-resolution screens, The little

Why buy 3
packages to get
a complete
multi-user
dBASE* System?

box gives an insta nt visual indication o f
what part of the document the window
portrays. A major deficiency of the alternate to scroll bars in Thinklank was that
th ere was no way to tell if you were at the
end of a document. Funk's proposal gives
no feedback to th is problem. Neither does
it give the ability to go instantly to an end
o f the document. Finally, I ca n't see how
holding down an arbitrary key while moving the mouse is intuitive. What happen s
when you run out of room? The scroll bars

FoxBASEM
does it better.
For less.

for the widest variety of machines and
operating systems,
In addition, Fox BASE is interactive and
100% dBASE compatible (including full
macro usage), The only thing you won't
get is all those annoying dBASE bugs!
Best of all, FoxBASE costs less than
After all, FoxBASE is a compiler, an
half the other packages.
So call (419) 874-0162 n'ow, and ask for
interpreter and a muJti-user dBASE systern all in one. That means single vendor a copy of our comparative analysis
~upport t~b~l~o problems with product
; (including benchmarks). After all ...
mcempa I I Ity.,
.'
•
" .
'NOt only that, FoxBASE actuany outper:
forins dBASE and other dBASE compiler
Nothing Runs Like a Fox.
products: its program execution speed is
"
fat:.<~"."perior to the comp~titionand its ,._
~
compiler runs up to 60 bmes faster than •
~
other oompilers: And FoxBASE is available ' Fox Softw~re, Inc.
.

27475 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162

•dBase is a regislered Irademark of Ashlon-Tale FoxBASE Is a trademark 01 Fox Software, Ino. Clipper '. Is a trademark of Nanlucket

allow continuous scrolling.
When I resize a window, I want to be
able to resize it precisely, Funk's proposal
seems to be a way to get relative sizing
(wave the mouse pointer around to make
it bigger) , rather than being able to position the window next to another. In any
case, Apple's method gives visual feedback that a given window can be resized ,
rather than leaving the USer wondering if
he held down the wrong modifier key,
Funk's method for closi ng a window
(waving the mouse pointer around with no
keys held down) seems reminiscent of
what I do when I want to make sure my
mouse is clean and functional. Again, the
close box for a window gives a visual cue
that the window can indeed be cl osed,
while if Funk's method failed, one would
be left wondering if he hadn't "erased" the
window vigorously enough .
What is a global zoom? That seems to
imply zooming every window, which hardly makes sense. The new Macintosh ROMs
do allow a window to have a zoom box,
if Funk means a standard way of zooming.
I also wonder what a global abort is.
Abort what? What kind of state should
things be in after an abort? If Funk really
wa nts to abort things, he can install the
Programmer's Switch and press Reset.
Since, in the real world , people will be
switching between different machi nes, it
makes sense for different windowing environments to work similarly. (Since I
learned the Macintosh first. I get very annoyed at the differences in the way GEM
and the Amiga handle things.) I still can't
figure out why Digital Research caved in
to Apple's ludicrous claims to own the
look I first saw on a Xerox Star. Perhaps
Appl e is considering the fact that they
spent a lot of time and money developing a good user interface (rather than just
com ing up with something that seems
good, as I believe Funk has), and they
don't want someone stealing it. But any
new product is going to be copied-just
look at VisiCalc. What Apple needs to do
is make sure their implementation is the
best. rather than trying to cripple all others
by making sure they're nonstandard.
DAVID DUNHAM

Go/eta , CA

LENGTHENING SHORT DELAYS
The notes in the February "Best of BIX"
indicate that some users were having
problems involving shortened delays of
one type or another when the NEe V20
chip was installed in place of an 8088,
Perhaps they can benefit from my experiences in solVing a similar problem
operating under MS-DOS 2,00 and 2.11.
(continued)
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nter the world of professional
CAD applications with
Houston lnstrument's low cost
DMP-41142 series plotters. These
single-pen plotters give you the features you need-C and D size plots,
extensive software compatibility, and
proven reliability-for a very affordable no frills price of $3295. *
The DMP-41142 series' large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural elevations to assembly
drawings . And a .005 inch resolution
ensures crisp drawings on a
variety of media-paper, matte film ,
or vellum.
Inquir y 155

With the DMP-41142 series, you
can choose from an impressive selection of off-the-shelf graphics software
packages such as VersaCAD ,
AutoCAD, and CAD KEY. Or, by
using Houston Instrument's popular
DM/ PUM language, you can create
your own custom software and be
assured of upward compatibility with
Houston Instrument's entire line of
plotters .
The DMP-41142 series . The plotters
that offer superb reliability, comprehensive graphics capabilities, and a no
frills price. The proven petformers
for low-cost CAD.
For more information, call

1-800-531-5205 (512-835-0900 if in
Texas), or write Houston Instrument,
8500 Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NY. ,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445.
Tlx.: 846-81399 .
' U.S . suggested retail price. Pricing subject to change.
DM/ PL is a trademark of Houston Instrument.

Du0D00(§0UiJ
Ins"trumen"t
A Division of

AMETEK

JUNE 1986 • BY T E

21

LETTERS

For several months, I have used an NEC
V20 in an NCR Decision Mate V. and recently the hardware clock rate was increased fro m the stock 5 MHz to 7.3 728
MHz. The DMV uses a delay ro utine to
allow time for the flex drive to get the
motor started and to bring READY acti ve.

After installing the V2 0, this delay was too
brief and caused a "Drive not ready" error
when the dri ve was accessed with th e
motor off. If (R)etry was pressed im med iately, the drive was accessed normally (as
the motor was already on) and READY
was active by that time. An increase in the

Listing I: The resu lts of ul1assembli l1fJ MOTORCK usil1fJ DebufJ·
xxxx:2 ED 5 E413
xxxx: 2ED7 2401
xxxx: 2ED9 E614

IN
AND
OUT

AL,13
AL ,01
14,AL

xxxx: 2EDB 7501

JNZ

2EDE

xxxx:2 EDD C3

RET

xxxx: 2EDE BBFFFF
xxxx: 2EE1 D40A

MOV
AAM

BX, FFFF

xxxx: 2EE3 4B
xxxx: 2EE4 75FB

DEC
JNZ

BX
2EE1

xxxx:2EE6 C3

RET

;get drive statu s
;test MOTOR ON bit
;switch motor on
;if off
;delay if motor off
;Uump t02 EDE)
;return if motor on
;-end MOTORCK;# of passes to BX
;8088 = 83 cycles
;V20 = 15 cycl es
;one less pass left
;jump to 2EE1 if
;not last pass
;end of last pass ;return to 2EDD

hardware clock rate compounded the
problem : however. a patch to the delay
ro utine in lo.SYS increased the delay, after
whi ch it worked properl y. This will not be
a total solution for many users, because
the DMV start-up routines are called from
ROM using a Z80A, and the V2 0 has no
control until after the operatin g system is
loading, In most computers, th e V20 always has control. so delay routines in
ROM would be affected also.
MOTORCK is the ro utine in IO.SYS that
sta rts the drive motor, along with similar
ro utines in FORM AT.COM and a speci al
DMV utility called RDCPM .COM (for reading CP/M disks). Unassembling MOTORCK
using Debug yields th e results shown in
listing 1.
Method # I -U se if the hardware clock
rate is unchanged. Replace the AAM comma nd with IMUL AL IMUL AL exec utes
in 80 or more cycles on an 8088, and only
38 on the V20, but provided enough delay
for my system even though the delay was
much shorter. The advantage of this
method over #2 is that 8088 compatibility is retained: so if it works on your system ,
use it.
(continued)

®
An intelligent function keyboard
USE WITH

1-2-3 TM, Word Star TM, MultiMate TM , DisplayWrite 3 TM
Symphony TM, WordStar 2000 TM, WordPeliect ™

NO MORE MEMORIZING FOR SOFTWAR E COMMANDS
The Dreamer is an intelligent function keyboard. It is pre-programmed with over 550
software commands which it sends to the IBM PC at the touch of a single key,
The Dreamer's descriptive keys simpl ify the use of seven sophisticated business
program: Lotus 1-2-3, Symphony, WordStar, WordStar 2000, MultiMate,
DispiayWrite3 and ·WordPerfect.
Wouldn't it be easier to press a key "Bar" instead of typing "/ G T B V" to display
bar chart in lotus 1-2-3? or a key "Save File" instead of searching for "Ctrl K-S"
to save a document in WordStar.
Increase your office efficiency by putting a Dreamer next to your PC system.
Dreamer is entirely a hardware device it will not occupy PC memory . It requires
no memory-resident programs and there are no pre-boot disk necessary.
OEMs and VARs: Our professional engineers can re-program the Dreamer to
fit your special application,
The Dreamer is available for IBM PC, XT, AT.

7

DREAMER FEATURES:
... 20-key numeric pad with seperate cursor controls.
* Lotus 1-2-3
100'commands
MultiMate
58 commands
Symphony
19'1 commands
DisplayWrite 3 58 commands
WordStar
58commands
WordPerfect
58 commands
WordStar 2000 58 commands
.. Template included for alternate command pages
.. Easy selection between command pages
* Easy installation
* Full 90-day warrenty
* Suggested retail price $259

T.S. MICROTECH INC.

(213) 644-0859 12565 Crenshaw Blvd , Hawthorne, CA 90250

Registered T raderm arks: 18M, IBM PC . X T , A T, Displ ay Write 3- ln te rn ationa l Busi ness Mac hin es Co rp . 1·2·3, Symphony -Lotus Development Corp.
WordStar, WordStsr 200Q-M icroPra Intern ati onal . Mul ti M ate-M ultiMate International . WordPerfect-SS t
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Ven-Tel's Half Card™ modem
• •
mputers.
IS In all the best
Here's
Ven-Tel gives you lots of reasons to buy our Half Card ,.
modem for your IBM PC or compatible. The Half Card '·
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortlessly.
It includes Crossta/k-XVI<!!l software. It's reliable.
It's got all of the features you want. And it's
a good value.

Do You Own One of The.e
Computers?
Chances are you do. And if you're
thinking of buying a modem, consider
the Half Card'·. Because of its small size,
the Half Card ,. fits in more computers,
including all of the models we've listed
here. The Half Card ,. is small, so it fits in
short slots or long. That means you can
save your long slots for other expansion uses.

Effortle•• Communication
Each Half Card'·comes with Crosstalk-XVI<!!l
communications software, by Microstuf. It's
the easiest to use, whether you're a beginner
or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk<!!l for
the first time a snap. It can turn your PC into a
terminal on a mainframe computer with its powerful terminal emulation feature. It will even operate your PC when you're not there. You can call
into an information service such as The Source or Dow Jones News
Retrieval, or transfer files and electronic mail, all at the touch of
a button. The Half Card ,. connects your computer to the world.
Effortlessly.
.

More Modem for Your Money
When you buy the Half Card:· you don't need anything else. The
Half Card'· is a complete communications package that includes
a full-featured modem and the best known software on the market.
Complete easy-to-understand instructions with full technical support
on installation and use. And a very competitive price. The Half
Card:" with Crosstalk-XVI® software, retails for only $549.

Reliability
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card ,. only has about 70 parts, compared
to almost 300 on other modems. We reduced the parts
by building the first LSI modem chip using advanced
switched capaCitor technology. What that means to you is
greater reliability and lower power consumption, so you can
load up your PC with expansion boards and not worry about
heat or power problems. And we back the Half Card'· with a full
two-year warranty on parts and labor.

You Can Buy the Half Card
Anywhere
Feature.
1200/300 baud auto-dial, auto-answer.
Uses the industry standard '1\T"
command set.
Runs with virtually all communications
software, including Smartcom II and PC
Talk III and integrated packages such
as Symphony and Framework.
Includes Crosstalk-XVI® software.
On-board speaker and extra phone jack
for easy switching from voice
to data mode.
Selective tone or pulse dialing;
full or half duplex.
Automatic answer on any ring .
True ring or busy signal detection.

TO

You can get the Half Card TO at ComputerLand, Businessland, the Genra Group,
Entre Computer Centers, Macy's Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel : the 1200 Plus:" an
external modem and the PC Modem
1200~· an IBM internal with V.22 international capability.

Effortless Communication

~~ Ven-Tel Inc.

2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk Is a regislered trademark of Microstuf. Inc. Smartcom \I is a trademark of Hayes Microccmputer Products. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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LETTERS

3FFF was marginal).
Incidentally. the 8087-3 is compatible
with the V20 but couldn't keep up at
7.3 728 MHz. Probably an 808 7-2 would
have worked at the higher cl ock rate. but
the upcoming NEC 8087 replacement chip
may be faster yet. Al so. the DMV slowed
down markedl y when the hard ware clock
rate was increased to 8 MHz. which is why
I settled on an odd ra te. The crystals were
purchased locally in 22. 11 84- and 24-MHz
frequen cies. The divide-by-three logic in

Method #2-Use if the hardware clock
rate is increased. Replace the AAM command with DB 60 61 . The V20 recognizes
60 and 61 as PUSH R and POP R. respectively. While those commands are incompatible with 8088 use. the V20 takes 67
and 75 cycles to execute them. causing the
duration of the delay to substantiall y
increase. If the delay is too long. change
the number of passes through the loop
from FFFF to some smaller number (5FFF
worked reliably at 7.3728 MHz. while

Here are 79 reasons to
buy at Elek-Tek, not to
mention the fastest
delivery anywhere.

Save 300/0 to 43 0/0
off Manufacturer Suggested Ret. prices on

America's most wanted Printers
Huge Discount on

{·M:GA·

TOSHIBA

~~f

BERNOULLI BOX
1. 10 meg V2 height Drive for
IBM·PC/XT/AT &
c ompatibles . • •• . •. . $ 1599
2. 20 meg '/2 height Drive for

UNBELIEVABLE!!!

compatibles ... ... . .. 2275
3. 40 meg . (20 + 20) '/2 Height
Drive for IBM PC &
compatibles .••.• .. . . 2899
5. 10 meg cartridges for above
(3 pak special) . • . • ... . 125

Interfaces priced separately

14. Amdek 310A
Amber Monitor
. S 150
15. Generic Mulll
M ultifunction Board OK .. .. 99
16. Generic Mulll 384K
Multifunction Board. 384K . . 169
17. AST Six Pak +
Muilrfunctlon Board . 64K ... 225
18. AST Six Pak + (loaded)
M uilifuncl!on Board . 384K . . 290
19. Quadram Quadboard ··
M ultifunction Boa rd ."OK . .. . 195
20. Mulll Board. 64K;384K . . 215/260
21 . Orchid Tech.
PC Turbo 186 . ... . .... . . 350
22. ECCE LL OK .
.399

XEROX/DIABLO D-36
Dais~Wheel 35CPS

EPSON ®

IBM·PC/XT/AT &
6.
7.

8.
9.
10.
11.
12.
13.

Mfr. Sugg. Ret. $1495

LX 80 .. .. .... .. . .. . $ CALL
RX 100+ . . . ........... 299
FX 85 ... .... ... . . . .... 370
FX 286 .. ........... ... 550
LO 800/1000 . . . . ...... CALL
DX10 Daisy Whee 10CPS ... 230
DX20 Daisy Wheel 20CPS ... 320
Comrex CR420 400CPS .. . 900

Elek-Tek Price $450
Diablo
P-38 Dot Matrix 400CPS
Mfr.

23. ECCELL Oaughterboard . .. 135
24. ECCELL I/O Board . .. .... . 99
25. Hercules
Monochrome Card .. . . .. . 299
26. Generic version of .bOlle . . 90
26. Hercules Color
Color Graphic Card .... .. 155
27. Generic veralon of above . 100
27. Novation 4905921
1200B Int. No Soijware . . .. 150
with MITE Soijware . . .... . 165
28. Novation 490605-1
2400BPS inc. Mite Soijware .54lI
29. Novation 490603
'12 Card Modem 2400 BPS
No soijware . . . . .. .. . ... 425

Ret. $1995

30. Novation 490603·1
As above Inc. MS· DOS Sohwa,e .. 490
31. Hayes 1200
External modem .. . .. .... 380
32. Hayes 12008
I nlernal modem w/sottware . 359
33. Hayes 2400
External modem .. ... ... . 599
34. Hayes 2400B
Internal modem w/softwa re . 525
36. US Robotics Courier 2400
Ext. 2400B Smart Modem .. 460
37. Toshiba NO 040
'/2 hI. OSOD O,sk Olive . ... 105

38.

SEAGATE
Internal H.D. Subsystem

39. Intel Above Board

20 Megabyle .. . ••. .. . ...... $500

All Products . . .. . . . . . .... .. CALL 5 boxes minimum

3'12" 5500
0500
5'1," 5500
0500
SS0096TPI
OS0096TPI
5 '1, " OSOOHO
(For tBM AT]
8" 5500··
8 " 0500··

-'"

20.00
27.00
15.00
19.00
24.00
33.00
33.00

19.00
26.00
12.00
15.00
22.00
29.00
28.00

21 .00
25.00
11.00
14.00
23.00
25.00
26.00

22.00
26.00

32.00
27.00

22.00
24.50

14.00

I

~U~K.""~K

~

~

.I

40. XIDEX Precision
DS/DD Diskette 10pk/$'7.00

~

4

."ne

12.50

6557 N

73. DC100A ....... $ 13.50
74. DC300A ......... 17.50
75. DC300XL .. ... .. 20.50
76. DC300XLlP .... . . 21.50
T7. DC600A . . . . . . . . 23.00
78. DC1000 .. ..... . . 14.50
79. DC2000 .. . . . .... 19.50

uncaln Ave . Chi cago . IL 60645

"(312) 631 7800

(312) 677 7660

the clock circuitry yields clock rates of
7.3728 and 8 MHz. respectively.
CHUCK STERLING

Las Cruces. NM

MISLEADING STATEMENTS
I'm writing this in protest of the )S&A ad
that appeared in the March issue on page
403 . The ad speaks of "the memory requirements of the monitor which in the
Amiga can eat up lasl much as 70% of the
unit's cycle time or speed." This just isn't
true! The Amiga's memory runs at 14.2
MHz. and the 68000 and custom chips
take turns accessing memory. as your past
articles have explained. I think that you
should read your ad copy a little more
carefully.
,
Also. in the Atari 1040ST preview
(March). you state that the Sieve of
Eratosthenes runs in 85 seconds using
Atari ST BASIC. My Amiga does the Sieve
in 69 seconds with ABasiC and 57 seconds with AmigaBASIC. (I used your Atari
version.) I'm not knocking the Atari. I wish
that I could afford one. but when it is
stated in the industry that the Atari is
"faster" than the Amiga. I want to see
proof. Actually. I expected much better
results from the Atari on the Sieve.
I appreciate your coverage of the Atari
and Amiga. and perhaps now the stagnation that has plagued the micro industry
from the premature fixation on a standard
will be overcome and we really will someday own "mainframes on a desk. " (This
stagnation happened in the TV industry.
with the unfortunate result that we are
stuck with 50-year-old technology.)

L. SMITH
Tampa. FL

RICHARD

PROBLEMS WITH SMALLTALK
Is Smalltalk a "dead" system? As a Smalltalk fan. I would like to think not. Unfortunately. my recent experience with Smalltalk-80 on a Xerox 1!O8 convinced me that
it has some serious failings. More important, the lack of progressive improvements gave me the strong impression that
active development ceased some time
ago; I was working with a "dead" system.
It was the strong visual aspects of a
product that I was designing that led to
my selection of Smalltalk for prototyping.
While the prototype was completed in the
expected three months. the number of
concessions I had to make to the system
along the way left me unhappy. At first I
put these down to my lack of familiarity
with Smalltalk. but as my knowledge increased and the problems continued. it
became clear that the system was the
main source of the problems.
(continued on page 357)
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WE'RE OUT TO SAVE ONE MILLION
FRUSTUTED PROGUMMERS
Imagine making source program
than you ever dreamed of.
You're on a roll, really pumped,
changes with the CLARION
Programs that are easy to use.
writing the best code you have ever
EDITOR. A single keystroke
Programs that are a pleasure
written and then - AAARGHHH!
terminates the EDITOR, loads the
Freeze dried in your tracks because to write.
COMPILER, compiles the program,
And to you that means true
the language you're using just won't
loads the PROCESSOR and
let you achieve what you can conceive. satisfaction.
You've coveted those nifty pop-up executes the program. It's that easy!
And you wanted to be a
Our data management capahelp windows some major appliprogrammer.
cations feature. But you can't afford bilities are phenomenal. CLARION
So your choices are:
the time and energy it takes to write files permit any number of composite
1) write around the problem by
keys which are updated dynamically.
creating six pages of emetic code ... them into your programs.
A file may have as many keys as
That's the way it used to be.
2) leave out that incredible idea
it needs. Each key may be composed
So we fixed that, too.
that really puts your stamp of
CLARION HELPER is an inter- of any fields in any order. And key
excellence on this program or ...
active utility that let's you design
files are updated whenever the
3) get yourself a world class
value of the key changes.
headache (or a stroke) by dropping the most effective pop-up help
Like SCREENER and
screens that you can imagine. And
into assembler.
Whatever you choose, by now you they're "context sensitive;' meaning REPORTER, CLARION's FILER
feel the language is out to get you- you can have help for every field in utility also has a piece of the
your application.
CLARION COMPILER. To create a
because it is.
Sure, no language is perfect, but
Unlike the other micro languages, new file, you name the Source
CLARION provides declarations,
Module. Then you name the Stateyou have to wonder, ''Am I getting
procedures and functions to process ment Label of a file structure
all I deserve?"
dates, strings, screens,
within it.
And, like money, you'll never
have enough.
FILER will also automatically
reports, indexed
Pretty dismal, huh?
files, DOS files
rebuild existing files to match a
changed file structure. It creates a
We thought so, too.
~_. ...,~-. and memory
So we did something
new record for every existing
~ tables.
about it.
record, copying the existing fields
We call it CLARION.
and initializing new ones.
You'll call it incredible.
Sounds pretty complicated,
With CLARION you can
huh?
write, compile, run and
Not with CLARION's
debug complex applications
documentation and on-line
in a New York afternoon.
help screens. If you are
Even if you're in Savannah.
currently competent in Basic,
It gives you the power and
Pascal or "c" you can be
speed to create screens, windows
writing CLARION applications
and reports of such richness
in a day. In two days you won't
and clarity you would never
believe the eloquence of your
attempt them with any other
CLARION programs.
language.
Okay, now for the best part of all. You
Because YOU would have to
can say it in CLARION for $295.00write the code.
complete. All you need is an IBM® PC, XT,
With CLARION you simply design the
AT or true compatible, with 320 KB of
screens using our SCREENER
memory and a hard disk drive.
utility and then CLARION writes
And we'll allow a full 30 day evaluathe source code AND compiles
tion
period. If you're not satisfied
SAY IT IN
it for you.
with CLARION, simply
In seconds.
return it in its original condition
Likewise, you can use
for a full refund.
REPORTER to create reports.
If you're not ready to take advantage
Remember, only CLARION can
of this no-risk opportunity, ask for
DEPT. AI BY/l
recompile and display a screen or
our detailed 16 page color brochure.
report layout for modification.
It vividly illustrates the elegance of
And with no time wasted.
CLARION. Consider it a preview of
All the power and facilities you
programming in the fast lane.
need to write great programs, faster
Either way, the call's a freebie.

~ClARION"
1-800-354-5444

E

S3

II

BARRINGTON SYSTEMS, INC. • P.O. BOX 5580 • POMPANO BEACH, FL 33074 • 305/785-4555
IBM" is a registered trademark of International Business Machines Corporation. CLARION- is a trademark of Barrington Systems, Inc. ID l986 Barrington Systems.
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One IBM PC, XT / AT or compatible, plus one Advanced Digital
PC-Slave II, now equals a complete 3-user (or more) system.

Do you need a true multiuser PC system?
If so, read on. The Advanced
Digital solution will simply add
up in your favor.
To add two or more users to
your IBM PC, XT / AT or compatible, just plug in our PC-SLAVE II
and two low-cost monochrome
monitors and keyboards. You can
now run PC-DOSN or MS-DOSN
on each user with PC-NETN software to support your network.
The end result is a true multiprocessor system that allows each
user to run independently on
their own CPU and memory, yet
sharing a common data base.

Do you need networking

capabilities?
The realm of IBM networks is
only a step away with the

PC-Slave II and PC-NET software.
An expanding network of multiuser PC's is truly cost-effective
since you will be sharing data and
communication between users and
PCs. File and record locking are
also provided so each user can
run independently of others while
still tied through the network.
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Do you need additional

users?
Expand your existing supply
of PC standalones into multi-user
systems by simply adding more
PC-Slave II 's.
The PC-Slave II features two
Intel 80188 CPU's @8Mhz, two
512Kb RAM per CPU and two
monochrome/ keyboard controllers
all on a single board.
MS-DOS is a registered tradema rk of Microsoft
PC-DOS, PC-NET are registered trademar ks
of IBM Corporation
PC-Slave II is a registered trade mark of
Advanced Digital Corporation

•

•

To learn more about the multi-user
solution contact:
ADVANCED DIGITAL CORPORATION
5432 Production Drive
Huntington Beach, CA 92649
(714) 891-4004 (800) 251-1801
Telex 183210 ADVANCED HTBH
ADVANCED DIGITAL V.K. LTD.
27 Princes Street, Hanover Square
London W1R8NQ-Vnited Kingdom
(01) 409-0777 (01) 409-3351
TLX 265840 FINEST

A~~mpc/XT
MONOCHROME M ONITO RS

-----

MONOC HROME MONITORS

~
PRINTER
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PC SLAVE II BOARD

ADVANCED
DIGITAL
CORPORATION

PRINTER

In quiry 4 for End-Users. Inqu ir y 5 for DEALERS ONLY.
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IBM Introduces
Laptop Computer
BM 's laptop computer.
the PC Convertible. features a fold-up. removable.
80-column by 25-l ine liquid
crystal display: two 3 V2-inch.
720K-byte floppy disk drives:
and a rechargeable battery
that can power the unit for
6 to 10 hours. Internally. the
computer has a CMOS 8088
processor and 256K bytes
of static CMOS RAM that
can be expanded to 512 K
bytes. Other standard features are a 78-key keyboard.
an AC power adapter. and
software that includes SystemApps. a package with a
scheduler. notepad. phone
li st. and ca lculator. The computer requires the recently
announced DOS version 3.2 .
According to IBM. the
Convertible's performance is
similar to that of the IBM
Pc. and in some tasks the
laptop may be faster
because of its static RAM.
Reportedly. the static RAM
also al lows you to turn on
the system and return to the
same point in a program at
which you turned the computer off.
Without the AC adapter
the Convertible weighs 12.2
pounds and measures 15 by
12 by 2.6 inches. You can
remove the LCD screen and
attach a video display
adapter (S3 50) and either a
9-inch monochrome monitor
(S 180) with a resolution of
up to 640 by 200 pixels or
a 13-inch RGB monitor
(S400) with 320 by 200
resolution . IBM says the
computer's keyboard is compatible with other IBM PC
keyboards. The laptop's
keyboard includes an

I

The PC Convertible. IBM's laptop computer.

The Bondwell 8. an IBM PC-compatible laptop.
inverted-T cursor keypad and
a function shift key that
cha nges the cursor keys to
Home. End. PgUp. and PgDn
keys and sets up a slanted
numeric keypad in the typewriter keys.
The back of the system
contains a system bus connector to which you can
daisy-chain a number of
adapters. These include a
parallel /serial adapter (5195) .
the video display adapter.
and a thermal-transfer dotmatrix printer (5295) that

can run off the computer's
battery or with the AC
adapter. The printer
operates at the rate of 40
cps and can print on copier.
th ermal. or thermal-transfer
paper.
Other options include an
internal 1200-bps modem
(5450) and battery charger
(525) . To al low easy transfer
of data between existing
desktop computers and the
new machine. IBM is offering external 3 V2 -inch floppy
drives (5395) for the IBM
Pc. XT. and AT and an internal 3 V2-inch floppy drive
(5 190) that can be connected to IBM 's new version

of the PC XT with a
20-megabyte hard drive.
Shortly after IBM unveiled
the new computer. most major software firms announced the availability of
their products in the same
3 V2-inch disk format that is
used by the Convertible.
Ashton-late. for example. announced 3 V2-inch versions of
Framework II. dBASE III
Plus. and MultiMate Professional Word Processor
Series 3.3. LDtus Development Corp. announced
3V2-inch versions of 1-2-3
and Symphony. scheduled to
ship this summer and fall.
respectively. Similarly. Microsoft Corp .. which developed
the MS-DOS 3.2 operating
system for the Convertible.
announced 3 Y'2 -inch versions
of Microsoft Word. Project.
Chart. Access. and Multiplan
as well as Windows and
Microsoft programming
languages.
A PC Convertible with
256K bytes of RAM is
priced at 51995: each additional 128K bytes of RAM
costs 5195 . A TeChnical
Reference Manual sells for 575 .
and a Hardware Maintenance
and Service Manual costs 5 I 50.
Contact IBM Corp.. Entry
Systems Div.. POB 1328.
5201 South Congress Ave ..
Boca Raton. FL 33432 . (305)
982-3474.
Inquiry 550.

Bondwell's Laptop
he Bondwell 8. an
II-pou nd portable computer that's compatible with
the IBM Pc. runs on a
4.77-MHz 80C88 micropro-

T
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WHAT'S NEW

cessor. The computer comes
with 512 K bytes of RAM . a
bui lt-in 720K-byte 3 Y'l-inch
floppy disk drive. and a
300-bps modem. The portable's 80-character by
25-line backlit LCD displays
graphics with a 640- by
200-pixel resolution and can
be switched on and off to
conserve power.
Other features include a
built-in rechargeable battery
pack that provides up to 8
hours of power. a real-time
clock. RGB and composite
color video outputs that are
compatible with the IBM
Color Graphics Adapter. an
RS-232C serial port and
Centronics parallel port. and
a second disk drive port. A
battery charger is included.
The computer also comes
with MS-DOS 2.11 and GWBASIC 2.0 and runs all IBM
PC-compat ible software.
A second 3 Vl-inch floppy
di sk drive and a 5!4 -inch
floppy disk drive are available as options.
The laptop is priced at
51595. A second 3Y'l-inch
floppy drive sells for
5399 .95. and a 5!4 -inch floppy drive costs 5379.95. For
more information. contact
Bondwell . 3300 Seldon
Court # 10. Fremont. CA
94539. (415) 490-4300.
Inquiry 551.

Program for
Computer-aided
Mathematics
athCAD. a software
package for computeraided mathematics. is designed for engineers and
other technical users who
need to perform numerical
analysis and document the
results. MathSoft says its
program works like a text
editor and lets you use a
microcomputer as a scratch
pad . You can enter and edit
equations that appear on
screen just as they wou ld on
paper: the so ftware sizes
brackets and fraction bars
interactively as you enter an
equation. MathCAD also

M
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Marketing Dept .. 6
Technology Dr. . Bldg. #4 .
Andover. MA 0 1810. (6171
682-0500.
Inquiry 553.

Programmable
Calculators Reside in
PC Memory
ymsoft has developed a
pair of pop-up calculators that reside in 95K bytes
o f RAM and give your
machine the capabil ity to
solve 'simple and complex
mathematical problems.
Pro/Sci. for engineering and
scientific applications. and
Pro/Biz. for business computations. let you exit the
program you 're working in.
solve a formula . and then
return to your program and
bring the answer with you
And you ca n take a column
o f figures you 've typed in
o ne program and use them
as part of a calculation
without retyping them.
The primary differences
between the two calcu lators
are that Pro/Sci has opt ions
for displaying results in
binary. octal. and hexadecimal and has trig and integration functions: Pro/Biz
ha s predefined financial and
date functi o ns.
The calc ulators have two
screens for computation :
The main screen provides
space for entering numbers.
formulas. and va lues: the
second sc reen replicates a
calculator with an accounting-style tape output. Both
programs have standard
math functions. logic
operators. constants. and
conditional statements built
in. They also offer functions
for such calculations as standard deviation. variance.
min/max. and averages. You
ca n use as many as 10 variables and 100 characters
(columns) per formula and
loop groups of formulas in
lcol1til1uedl

S

Screen shol of MalhSoft's MatI1CAD.

automatica ll y places exponents. subscripts. square
roots. and summation sign s
in arb itraril y com plex combinations.
After you've entered equations. you press the equalsign key and the software
computes the results. which
are displayed as a number
or a plot .
Math ca pabilities include
real and complex numbers
in all expressions. iterative
calculation s. full dimensional
ana lysis and error checking
for undefined va riables and
consta nts and radices that
are improperly formed.
hexadecimal and octal conversion. and variable names
of any length. Plots correspo nd to mathematics and
change as you modify equations. You can plot data as
li nes. dots. steps. crosses. or
error bars.
MathCAD run s on the IBM
PC line under MS- or PCDOS 2.0 or later. It requires
384 K bytes of RAM and a
Hercules monochrome. IBM
colo r. or IBM Enhanced
Graphics Adapter card. The
software works with Intel's
8087 and 80287 coprocessors. MathCAD sells for
5189. Contact MathSoft Inc..
One Kendall Square. Cambridge. MA 02139. (617)
577- 10 17 .
Inquiry 552.

Object-oriented LISP
Runs on IBM PC AT
ISP Machine Inc.s ObjectLlSP is an objecto ri ented LISP that runs
under Go lden Common LISP
(from Go ld Hill Computers)
on the IBM PC AT LMI says
th at unlike other objecto ri ented dialects. which are
based on sending messages
between objects. its version
uses function calls. Because
thi s " programming
pa radigm" uses the same
sy ntax as norma l LISP. you
don't need to learn a
separate syntax .
.Object Ll SP's semantics
don't distinguish between
object classes and in stances.
The regular LISP environment is regarded as ObjectLlSP's global object. and
symbols are bo und there to
thei r ordi nary global values.
LMI sa ys thi s funct ion binding is similar to variable
binding but assoc iates a
sy mbol with a definition instead of with a va lue.
Ob jectLlSP is written in .
and is po rtable to any system that supports. CommonLISP. The software comes on
a Vl-inch magnetic tape with
a user's gUide and source
code. A shipping and media
charge o f 5195 applies to
th e first copy. and you may
make subsequent copies
without o bligation to LMI.
Contact LI SP Machine Inc..

L

SuperKey, PC Magazine's "Produot of the Year"

Without SideKick, SuperKey,
and Traveling SideKick,
your IBM PC is only half-awake
I t's sleepwal.k:ing instead of
sprinting. Dawd.ling instead
of dashing, because it's not
getting the supercharge of a
high-speed productivity
booster like SuperKey,® PC
Magazine's "Product of the
Year." Or the real-time desk- Combine tbe electronic
top management of SideKick,® wi2'&rdIy of8uperKeywitb
the #1 best seiler for the IBM® tbe practical eJ1iciency of
PC. Or the electroniC clout and 8tdeKtck
The best way to get the most
Computer Age organizational done
In the shortest tlme Is to put
skills of Traveling SideKick" both SuperKeyand SideKick to
8uperKey"macros" are
e1ectronic shortcut8 to
You avoid repetJtJon like
gettJng out of bed 47
tlmes every mornlng,
or cooklng dlnner 93
tlmes every nlght-

~~;i$;E:t
~

when once Is
obviously
enough. But
If you haven't
yet discovered
thetlmesaving power
of SuperKey, you'll find yourself
tjyplng the same set of keystrokes
over and over again. Which
makes no sense when a
SuperKey macro cuts all that out.
Macros are electroniC shortcuts
that can turn lCXXl keystrokes
Into 1.
Aside from macros, SuperKey
also glves you powerful
encryptJon technology that
scrambles your flies and keeps
confidential flies confidential It
also lets you lock your keyboard.
and folls would-be Intrudere with
secret password protecrJ.on.

work. They're deSlgned to work
hand-In-hand, and their complementary tslents are astounding.

What SuperKey brings to the
pa.rt.y Includes tlme-savlng
macros, encryptJon, secret
passwords, and programmable
and re-programmable keys.
What SideKick brings Includes
a notepad with full-screen edltJng
and wordwrap, a phone directory,
autodJaler, calculator, appointment scheduler, and ABell
table. (If you don't own a wordprocessing program, don't buy
one, because with SuperKeyand
SideKick, you probably don't
need one.)
Both SuperKey and SideKick
work with your exiBtlng software,
like Reflex,"" 1-2-3" MulrJ.Mat.eTh!
Wordstar" 'furbo
and~.·
'

Pascal"

'

••••••••••••

l YESl lwant
•
•

• the best
To order by phone,
or lor a dealer near you,

•

eal/ (800) 255-8008

•

in CA call (800) 742-1133

•

I

Rush me:
Copies

_

gather it all together into your Traveling
Traveling SideKick gets
personal orga.nirerB out of SideKick binder and hit the road.
Traveling SideKick includes reporttbe Stone.Age into tbe
generating software which produces upComputer .Age

to-the-minute telephone lists, address
lists, meeting schedules, travel itineraries,
Traveling SideKick -and If you don 'I
cafendars, and much much more. 1/ also
have SideKiCk, you need Ihem both!
includes inslanl reference maps, airline
Traveling SideKick is arevofulionary new and hotel reservation numbers, intercombination of binder and software,
nationallelephone codes, and currency
making a compfelely new calegory in
unils . You gel preprinled daily/weeklyl
personal organizers. BinderWarC 1/
monthly/yearly calendar forms, alphaprinls oul information Ihat's already in
belized address book forms, and even a
your SideKick files, produces if in
receipl envefope Ihal clips inside your
convemenl familiar forms, then fets you
binder. You can order refills al any lime.
If you have SideKick, you need

Whats inside your Traveling Sidekick

Product

Price

_

Trio
SideKick and
Traveling SideKick

_
_
_

SideKick
Traveling SideKick
SuperKey

Oulside USA add $10 per copy
CA and MA res . add sales lax $_ _ _
Amounl enclosed
$_ __
Prices include shipping 10 all US cilies.
Paymenl:
VISA MC Bank DraIJ Check
Credil card expitalion dale ----.1_
Card N

I I I I I I I I
I I I I I I I I

You nvSl have an IBM 01 /rlJe CO/Tf}afible n.tIIIing
DDS 2.0 01 /aler.,
My cOf"fYJUlel's name arO model is:

The disk size luseis: D3 W OSW

NOT COPY PROTECTEO
" 60-0AY MONEY-BACK GUARANTEE
Name: _ _ __ _ _ _ _ __

ShippingAddress: _ _ _ _ _ _ __

CHy: _ _ __

_ _ _ _ __

Stafe: _ _ _ _ _ lip: _ _ _ __

r",phone: _ __ _ _ _ _ __
COOs aoo purChase 0I0erS WILL NOT be accep(ed by BOIfaIKJ.
Outside USA make payment by oedit catd 01 in{emaliona/ Postal
Money Order.
·Umited Time ORef unfil Seplermer t, 1986

··YES, il within 60 days 01 purchase /his ptoduct does not
periOifTI in accordance with (](X claims. call OUI CUSlOOJef service
depattmenf aoo we will aladly;uranoe arefllld .

tMlnlmum ,yltem fl qulrem,nl,:
fRAVI!UNO SIDEKICK SOFTWARE

GENEI\lTES. UPOI\TES. ANOPAlNTSVOIJR

A.OOAESS MIO CALENCWI FILES

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
(408)438-8400 TELEX: 112313

==.~~~~~~=~",~~.,.'l=~=.'!~o.:~~~
lnWllallonaJ, Inc. or 1lorlMdI_1nc.
=&!plrKey, and 1\ubJ FIiIDII "" _1rBdemarka, and TnI",lJng8kleK>:k, f<>lleI,and BlnderW...... Il8dennarkB<i_ln_naJ, Inc. or

ot_
~~==-~=~==~~~~o~"J=ClJil>,MuIllMa!B.'U'IIdemari<
IJ:owrII!hlIOO6lilrlandln_na1 BI·IOIOO
Inq ui ry 48 fo r End-Users. Inquiry 49 for DEALERS ONLY.

IBM PC, PC;, XT. AT. 0I1!1Je conyJatible .
Trio-384K, SideKick- 12BK, Traveling SideKick-2S6K,
SvpeIKey-128K.

WHAT'S NEW

order to run iterative calculations.
Pro/Sci and Pro/Biz run on
IBM PCs or compatibles
with 128K bytes of RAM
and MS-DOS 2. 1 or later.
Each calcu lator costs $.99
lplus S5 shipping). For more
information. contact Symsoft. POB 4477 . Mountain
View. CA 94043. (415)
962-9500. To order. phone
(800) 227-6703: in California.
(800) 632-7979.
.
Inquiry 554.

UNIX for $99
endin's multi tasking.
multiuser operating
system for MS-DOS computers. PCUNI X. is packaged
with a version of the Bourne
shell. more than 70 commands. and complete source
code for $99. It can support
two additiona l users on,
remote terminals connected
to your machine's asynchronous communications
adapters: as a mu ltitasking
system. it supports a mix of
timeshared and real-time
processes with an eventdriven sched uler simila r to
that of a mainframe.
Wendin's microcomputer
UNIX can run MS-DOS program images in both .COM
and .EXE formats. and most
MS-DOS system ca lls are
translated to PCUN IX system
services automatical ly and in
real time. Extra system services for programming can
be ca lled from BASIC FORTRAN. Pascal. C and
assembly.
The operating system .
packaged on four disks. run s
on the IBM PC fam ily and
com patibles with at least
384K bytes: it ca n be installed and run on a
5-megabyte hard disk. Contact Wendin Inc. . Box 266.
Cheney. WA 99004. (509)
235-8088.

W

Inq uiry 555.
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Tne APC IV. NEC's 80286-based computer.

Relational Database
Language for Atari

520ST
irage Concepts describes its H & DBase.
a re lational database management language fo r Atari's
520S1 as a dBASE II workalike that's more than a
storage and retrieval
package. Providing almost
300 commands for manipulating data. the program can
be used for building systems
that handle inventories. accoun ts. and lists.
H & D Base works with
most dBASE II com mand
files and with all SDF and
"delimited" data files. It lets
you sort on any field to any
level and provides full math
capability on any field or
variable. The number of
records per fil e is limited
only by disk capac ity. You're
allowed 97 fields per record .
250 characters per field. and
2000 characters per record.
Numeric accuracy is eight
digits.
The software incorporates
a basic text ed itor. a help
fac ility. a report generator.
and a sample mailing-list
program . H & D Base is not

M

copy-protected and sells for
$99.95. Co ntact Mirage Concepts Inc.. 4055 West Shaw
# 108. Fresno. CA 93711.
(800) 641-1441: in California .
(800) 64 1-144 2: in a foreign
country. (209) 227-8369.
Inquiry 556.

NEC Announces
AT Compatible
EC Information Systems'
Advanced Personal
Computer (APC) IV is the
firm's first computer specifically designed for the U.S.
market and its first computer inherently compatible
with th e IBM PC family
The APC IV uses a NEC
equivalent of the Intel
80286 microprocessor with
a sw itchab le clock speed of
6 MHz or 8 MHz: an 80287
math coprocessor is optiona l. The computer can
accommodate 10.5 megabytes of RAM . with up to
megabyte on the motherboard itself (640K bytes is
standard) Other standard
features incl ude two serial
ports. a parallel port. and
eight expansion slots. of

N

which two are 8-bit full-size
slots and six are 81l6-bit
full-size slots. The APC's
detachable keyboard has 84
keys and a numeric keypad.
Display options include the
Advanced Color Display
monitor (S800) . which has a
resolution of 800 by 560
pixels The Power Graphics
Display Monitor ($1495) .
scheduled to be available
nex t month . has 1120- by
750-pi xel resolution. Both
monitors have multiscan
capability with a scan rate
of 15 .75 to 32 kHz.
The computer comes with
a 1.2 -megabyte floppy disk
drive and can accommodate
a total of five internal
storage devices. Options include a second 1.2-megabyte floppy disk drive
($ 350). a 360K-byte floppy
drive ($300) . and 20- and
40-megabyte half-height
hard disk drives. which cost
SI400 and $1800. respectively.
NEC offers three optional
graphics boards with the
APC IV. The Color Graphics
Board (S22 5) supports 640by 200-pixel resol ution and
is compatible with IBM 's
Color Graphics Adapter. The
Advanced Graphics Board
($525) is compatible with
both the CGA and IBM's
Enhanced Graphics Adapter.
supports all of the EGA's
modes as well as software
written for the Hercules
graphics board. and comes
with 256K bytes of memory.
N EC also offers the Power
Graphics Board ($995) .
which is compatible with
IBM's Professional Graphics
Adapter. Available next
month. the Power Graphics
Board provides a resolution
of 11 20 by 750 pixels and
can display 16 colors from a
choice of 4096 colors.
The APC IV sells for
$3 795 with a single
l.2-megabyte floppy drive:
54645 with a l.2-megabyte
floppy and 20-megabyte
hard disk dri\le: and $5045
with a l.2-megabyte floppy
and 40-megabyte hard disk
(continued)

R8t1ex, The.Ana.{yst upgrades and adds t.he new R8t1ex Workshop!

Why running your bUSiness without
Borland's Reflex and the new Reflex
Workshop is an act of blind faith
R1.lIlIling a successful
business isn't something
you can do with your eyes
shut, but no matter what
bUSiness you're in, ReflexT•
and the new Reflex
WorkshopT. give you all
the tools and views to see
what all the numbers
look like.

NEVI!

The new Retlex 1.1 with extendOO.
memolY support allows JlJu tD manage huge databases of up tD 8 m~a
bytes of RAM, 32,(XX) remrds, and
2fIJ fields per remro with the nowlegendary "Retlex Lightnlng 8peEU"
Furthermore, Retlex 1.1 with
ita EGA support dlapla.vs 40 lines
of informatJon 1n Ita spreadshest,.
SWle List VieW, compare! tD less
than 25l!nes dlapla,yOO. by
traditional spreadsheets.

•

Everyone agrees
that Reflex is the bestlooldng database they've

ever seen.
.Adam B. Green. InfoWorld

Reflex excels aB an

program can become
everyman's database
~er.
The LIST VIEW leis you
put data in tabular IIsl
form just like a
spreadsheet

The FORM VIEW lets you build
and examine your database.
The REPORT VIEW

Frank J. DerfJer. Fe Ma8aziIJe

Borland has done it
again.

allows you to generate
everything from
mai ling labels to
sophisticated repans.
You can use database
files created with
Reflex or transferred
from 1·2·3, dBASE,
PFS: FILE, and other
applications.
The GRAPH VIEW gives
you instant interactive
graphic representations.

",
•...........
81JsldonL.Rlalunan,
Was1l1ngton Po6t

• YESI

The CROSSTAB VIEW gives you
amazing "cross-referenced"
pictures of the links and
relationships hidden in your data.

•
•

SPECIAL OffER!

SPECIAL OffER!

Ifyou al.rea£tr bougbt Reflex
1.0, get Reflex 1.1 81ld the
Reflex Workshop for onijr

Youget&t1ex 1.1 and
the Reflex Workshop for onijr

A major addition to Rellex, the new Reflex
Workshop gives you a wide range 01
analytical tools written lor specilic
apptications . You can use these tools ·'as
is'· or modify them to suil your analytical
and business needs. What you have to
work with right away are 25 different tools:

For Finance/Accounting:
•
•
•
•
•
•
•
•
•

Business Expense Tl1lcking
Petty Cash Tl1lcking
Line 01 Credit Tl1lcking & Analysis
Accounts Receivable Tl1lcking & Aging
AnalysiS
Purchase Order Entry &Analysis
Purchase Order TI1lcking System
Leasing tnventory Management
Asset Inventory Tracking
Cash Managemenl Trial Balance

For Admlnlslral/on:
• Membership Oues TI1lcking and
Analysis
• Mail List
• Time Management
• Appointment Scheduling
• Applicant Tl1lcking & Inquiry System
• Facitities Ptanning

BORLAND

I N T f RNA T I ON A L

VeUeftu~

BCHland products include Turbo Pascal, Turbo Prolog; TIJlOO Database Toolbox; Turbo lightning; TLJDo
Graphix Toolbox; TUfbo Tulor; TUlDa GameWorks; TIIDo Editor Toolbox: WOld Wizard; Relfex. The Analyst;
ReUex Workshop; SideKick; SideKick, The Macintosh Office Manager: TfaveJing SideKick: and SuperKey-a!1
01 which are \fademarks Of regislered trademarks 01 Borland Inlernalional, Inc. or Borland/Analytica. Inc.
ReHe-. anQ Re\\ex vror~sOOp ale trademarks 01 Borlar'(1/Analylica. Inc. dBASE is a registered trademark of
Ashlon·Tale. lo\us ' -2-3 is a leQisleled \Iademalk m Lotus Developemenl Corp. Above Board is a Irademark
01 Intet Corp. RAMpaget is a registered trademark 01 AST Research Corp. Liberty is a trademark 01 Ouadram
Corp. Hercules is a 'rademark 01 Hercules Compuler Tech. PFS: File is a registered trademark 01 Sal1ware
Publishing Corp. IBM is a regislered trademark 01 tn~lfIa t ional Business Machines Corp.
Copyright '986 Borland InternalionaJ 81-1052

Inq ui ry 50 fo r End-Users. Inquiry 51 for DEALERS O NLY.
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NOT COPY PROTECTED
"60·0AY MONEY· BACK GUARANTEE

Shipping Address:

I•

Stale:

I
I•
I
I
•

R1 5 •

Name: _ _ __ __ _ _ _ _ __

I

•
•

_

!= I

I =:::~addsaleslax
I ~~~s~U::v~!"::/~~:!";:!~~enJMing
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I• Money
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Order.
I ·Umited lime oHer until SeplefTiJer I, 1986
I
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For Production and Operations:
• Manulacturing Quality AssutanCe
Tl1lcking
• Assembty Repair Turnaround Tl1lcking
• Commercial Real ESlate Tl1lcking
&AnalysiS
• Project Scheduling
• Product Cost Analysis and Control

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY. CA 95066
(408) 438-8400 TELEX" 172373

:

or lor a dealer nearest you,

in CA catl (800) 742-1133

Cdrdi

Sates Lead Tl1lcking &Analysis
Store Check Inventory Analysis
Sales Analysis
Trend Analysis
Research Questionmlire Analysis

•

_RellexrWorkshop(,) al SI99.95 ·
_RellexaISI49 .9S ·
_
Workshop al $69.95·

•

For Safes & Markel/ng:
•
•
•
•
•

•

•
•

$~~b~0~e~5*

•
,.

I want
the best

Send me Reftex and Reftex Workshop at:

•

Sold separately, the newRetlex
Workshop lB $00.95 and Retlex lB
Because you bought Retlex from
us, you're "our kind of people." And $149.95, tDtallng $219.00- butyou
Blnce we're not the "take-the-money- can get them both for a llmltOO. time
and-run" kind of compa.ny, you can onlY, at an BJI1BZlng $199.95. So act
upgrade tD Retlex 1.1 and the Retlex now, rueh tD your nearest dealer, call
us, or clip the coupon and put Retlex
Workshop for onlY $59.95. If you
prefer tD s1mplyupgrade tD Retlex 1.1, 1.1 and the Retlex Workshop tD work
for you rlght awa.yl
you can do that for onlY $10.

'
NE
W
Only $69.95

•

:

$199.9S'

$59.9S

_ _ _ _ __ _ __ _ __ _ _ _ _ _ __ __ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

o

JIl&ll I.cckwood,
Compul8r Ret&1l NI1WB

analytical tool . .. this

Introducing the
• ReI/ex Workshop

The best just got better.
Introducing Reflex 1.1

The best database

around . .. at any price.

Reflex gives you five graphic ways of looking al your dala.
five differenl ways of analyzing your information.

Using liJtus 1-2-3" or dBASE"
without Reflex is li1rB driving
at nigllt without lights
PrOO.uctB such as 1-2,'3 or dBASE
can do the numbers for you, but jlJu
ma.y st1ll not get the plcture- slmp\y
because they can't ehow you
a.naIytlcal graphs and plcllli'e8 of
your data, nor can theya.na(yze and
summarlze all the information you
manlpu.Jate llke Retlex CB.I1

"

•

~

"'YES. il within 60 days 01 purchase lhis product dres nol
perfoon in accOfriance wi:h ott claims. call OUI custaner service

•

department atKJ

•

•

we will Dladly anange a (elood.
tMlnlmum Sy.t.m Requirement,:

•

384K-RUJJ' on IBM PC. AT. XT. and lrue co"",libles . IBM
Color Graphics Maplel, Hercules Monochrome Grarilics Gald

I
I
I

.

01 equivalent.

~~~~:=~~~~::~~~~!Bm~:·
IBM,EGA ~t;~~':;;
:'Yi:J;!i.c;;J~~~~

aIKimany olhefS .

•

I
I•
I
•
•

WHAT'S NEW

drive. All models are
bund led with MS-DOS 3.1
and GW-BASIC For more
information . contact NEC
Information Systems Inc..
1414 Massachusetts Ave ..
Boxborough. MA 01719.
(617) 264-8000
Inquiry 557.

Microcoded
IBM PC Board
esigned for bui lding
custom ized processors.
the MVP Microcoded
CPUIl 6 from Mountain View
Press is an add-on board for
the IBM PC that implements
a high-speed microcoded
processor. A wire-wrapped
prototype of the board.
which MVP demonstrated at
the West Coast Computer
Faire in April. ran one
FORTH test program 50
times faster than an IBM PC
alone. According to the
company. the processor can
execute over 2 million stack
operations per second.
The card's 74-chip design
includes a 16-bit ALU. two
hardware stacks. an interface
to the IBM PC 128K bytes
of static memory. a program
counter. two 16-bit data
registers. and room for 256
microcoded processor instructions. Each microcoded
instruction is defined by up
to eight 32-bit user-definable
microcode instructions.
An Engineering Prototype
Kit is avai lable for S1500.
and a printed circuit board
version shou ld be available
this month. MVP includes
the fo llowing software with
the wire-wrap kit: MVP
FORTHII 6. a word-oriented
FORTH that executes directly in the processor: the
MVP-FORTH Programmer's
Kit; a Number Extensions
package: a microcode assembler: a cross-compiler: a
set' of diagnostic programs:
and source code for all the
preceding software.
Fo r more information. con-

D
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Rapitech Systems' Acticon serial connector.
tact Mounta in Vi ew Press
Inc. . POB 465 6. Mo untain
View. CA 94040. (415)
961-4103.
Inquiry 558.

Passport's Sequencer
Runs on Apple,
Commodore
assport DeSigns has
added to its MIDI Pro
Series with Master Tracks.
sequencing so ftwa re th at
runs on th e Commodore 64/
128 and th e Appl e Il e/
II + /llc. The package provides real-t ime. step-time.
and song modes.
In real-tim e mode. you
have access to all 16 MIDI
channels. with solo/mute o n
each track and unlimited
overdubbing with the mi x
fun ction. MIDI thru lets yo u
hear any of 16 sound
sources fro m yo ur master
keyboard Ad va nced tape
sync writes a variable tempo
pulse to tape. reading
tempo changes and allowin g
synchronizatio n to vi suals.
The memory ca n hand le
8000 events without loops
or repeats.
The step-time edi tor lets
you input and edit notes.
rests. velocity. articu lat ion.
and tempo. Yo u can also
cut. copy. and paste
phrases.
Song mode lets you
assemble songs using sequences created in step
time or real tim e. It also lets
you build sequences as if

P

using a d rum machine. As
many as 256 sequences ca n
be assembled using any of
256 steps. Yo u ca n play
back ind ividua l seq uences in
any order or- te mpo.
Maste r Tracks retails for
S249.95. Besides a compute r. the softwa re requ ires
a Passport MIDI Interface or
MIDI Pro In terface. Co ntact
Passport DeSigns Inc.. 625
Miramontes St.. Suite 103.
Half Moon Bay. CA 94 01 9.
(415) 726-0280.
Inquiry 559.

Single-Chip
EGA Controller
arad ise Systems introdu ced the PEG A I
video contro ller. a singlechi p im plementation o f th e
IBM Enhanced Gra phics
Adapte r sta nda rd. which currentl y req uires a four-chip
set on the IBM and oth er
EGA boards. According to
the compa ny. the PEG A I
will run all EGA-co mpatibl e
software. incl uding Microso ft
Win dows. and all previ o us
so ftwa re written for the IBM
PC and compatibles The
chip suppo rts high- and
medi um-resolution IBM
monochrome and color
graphics. Hercules monochro me graphics. Plantronics
ColorPl us graphics. and

P

Paradi se color simulation on
a monochrome monitor.
Fou r main modules ma ke
up the 84 -pin PEGA I.
These modu les replace the
fi ve custo m LSI parts on
IBM's EGA board and a
dozen supporting TTL circuits. The chip is ava ilable
with a proprietary IBMcompatibl e video BIOS
extensio n.
The PEGA I is available in
sa mple quantities at a price
of S900 per sample: production quantities are slated for
deli very by the end of the
second quarter. For more info rm ati o n. contact Paradi se
Systems Inc. 217 East Grand
Ave .. South Sa n Fra ncisco.
CA 94080. (41 5) 588-6000.
Inqu iry 560.

Miniature Serial
Interface
apitech Systems has
developed a standardsized seri al RS-232C connector that contains all of th e
circ uitry usually fo und o n a
seri al interface ca rd . Called
the Acti con conn ector. the
dev ice replaces th e serial interface ci rcuitry th at. the
co mpany says. normall y occupies 8 to 12 inches on a
computer's moth erboa rd or
expansion board .
The Acti con connector is
designed to attach to th e
memory bus on a moth erboa rd through a seri es o f
pin s along the bottom o f
the connector. The company
says that the new connector
will be incorporated into
computers now being designed. and computers that
use the connector may be
ava ilable in less than a year.
The Acti con's patented design can be licensed by any
computer manufacturer; licensing fees depend on vo lum e. For more info rm ation.
contact Rapitech Systems
Inc.. 75 Montebello Rd ..
Suffern. NY 1090 1. (800)
367-8749: in New York. (9 14)
368-3 000.

R

Inquiry 561.
(con tiHued)

THE F-15 JET FIGHTER.
IF THE COMPUTER GOES DOWN
SO DOES THE PLANE

Th e F·lS served as a tes t bed for n ni ght co ntrol system written in th e Ada language.
Ada was des igned to mee t loday's demand s for a stand ard computer langu age. produ cing effi cient , reliabl e and maint ainable code.

Does your compiler deliver?

Artek Ada specifications

Even if your programs don't do loops in mid air, and won't make a
boom if they crash, you need a powerful programming language. It
has to be easy to learn, structured yet flexible, compact and fast.
Your programs should reflect the latest advances in hardware and
software and be portable.

Artek Ada implements the Department of Defense 1983 Ada
standard, including generics, derived types, overloading, packages,
separate compilation, dynamic arrays, standard 110, string handling,
array and record aggregates and much more. The only major featue
of Ada not implemented is tasking. Minimum hardware requirements
are: IBM PC or a compatible computer, running MS-DOS or
PC-DOS (2.0 or later version) with 384 Kb RAM and one doublesided floppy-disk drive. Artek Ada works with the IBM PC network.
For further information see our information kit.

Get your software off the ground!
Meet Ada. The DoD's new language of the future. Now you can run
Ada on your MS-DOS or PC-DOS computer. Artek Ada is the most
advanced Ada compiler for PCs.

A new standard in software engineering
We invite you to learn, explore and use the most powerful generalpurpose programming language ever, - with Artek Ada. Artek has
approached the tradeoffs of Ada compiler design in a novel way.
Modern software engineering techniques are applied to produce a
state-of-the-art compiler.

A demo diskette is available for $ 29.95
(including p&p anywhere in the world).
Ask for our free
information brochure.

Artek Ada is available now
You can order the Artek Ada compiler now for only $ 895.00 including a debugger and a screen editor. Outside th e U.S.A. add
$ 20.00.
For orders or information call toll free: I-BOO-PC-ARTEK, in
New Jersey or outside the continental U.S.A. call (201}867-2900, or
write to our adress.
VISA, MC and AMEX accepted.
New Jersey residents add 6% sales tax. Please pay with credit card
or a bank draft in U.S. dollars drawn on a U.S. bank.

.-'

r t e

Dealer and distributor inquiries welcome
Inquiry 28

Artek Corporation

100 Seaview Drive

Secaucus

NJ 07094
I\ n ck is a trademark of And, Co rporation . Ada;s a reg istered trade mark of th e U.S. Depa rtm ent of Defense, AJP O. IBM PC and PC· DOS are registered trademark s of Inlcrn 3t ional Bu sin ess Mac hin es Co rporat ion.
MS·DOS is a reg istered tradema rk of Mi croso ft Co rp. Art ek Ada was no t used in makin g of th e F·lS fli ght cO lllrol sys tem.

WHAT'S NEW

SYSTEMS

NEC V40-based
Computer
he IC LIPS computer
from IC Information Systems is based on a NEC
V 40 processor running at
9.54 MHz and compatible
with an Intel 80 186. The
computer comes with 256K
bytes of RAM that can be
expanded to 640K bytes on
the motherboard and two
360K-byte ha lf-he ight floppy
disk drives. Other standa rd
features are a 14-inch monochrome mon itor. an IBM PC
AT-style keyboard, eight expansion slots, an RS-232C
serial port. a battery-backed
clock, a floppy disk controller, and a 135-watt power
supply. The computer is also
equipped with a video display card that provides a
parallel printer port and
supports Hercules monochrome graphics and IBMcompatible color graph ics.
The LIPS computer runs
under MS-DOS versions 2.1
or 3.0 and later. The base
model costs 51495: models
with hard disk drives, color
monitors, and other options
are also available. For more
information, contact IC Information Systems, LIPS Div ision, 16 1 Whitney Place,
Fremont. CA 94539, (4 15)
659-8440.

features include a seria l and
a parallel port. a single
l.2-megabyte 5 Y-i -inch floppy
disk drive, and 512K bytes
of RAM, which can be expanded to 15 megabytes.
The HS-241 uses a combined hard and floppy disk
controller card that can accommodate two floppy and
three hard disk drives.
Priced at 52899. the kit
comes with an IBM PC-compatible detachable keyboard.
Options include internal
hard disk drives with 20 or
40 megabytes of storage.
Contact Heath Co.. Dept.
150-745. Benton Harbor. MI
49022. (616) 982-3210.

T

Inquiry 562.

The On! Computer,
a CP/M System
from Oneac
CP/M-compatible computer from Oneac Corp
is designed to survive
power-line glitches and to
be left on for long periods
of time. The computer.
named On!. features a
4-MHz Z80 microprocessor
and 2 to 4 megabytes of
memory. The computer's
memory. wh ich is set up as
a RAM disk. is intended to

A
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Inq uiry 564.

Pick-based
Multiuser System
from Fujitsu
Tfle IC LIPS computer. based on a NEC V40 processor.

be the system's primary
data storage device, The
memory is backed up with a
sma ll battery. which Oneac
claims can power the
memory through outages of
up to 12 hours. The system's
5 Y-i-inch. 800K-byte floppy
disk is intended for backing
up data in memory.
Oneac claims that the
RAM disk causes the system
to perform eight times fa ster
than an IBM PC running
equivalent tasks. An d beca use the system is always
on, you never have to wait
for it to warm up.
The computer is bund led
with the New Word word
processor. the ZCPR operating system, and a number
of utilities and menus. The
system has internal space
for four modems. which
makes it useful for unat-

tended bulletin board
systems. The company sa ys
that Onl is compat ible with
most CP/M software
packages.
With 2 megabytes of
memory. the Onl computer
sell s for 52000. It comes
.
with a TeleVideo 955 terminal. which will be priced
at less than 5599 (exact
price was not avai lable at
press time) , For more information, contact Oneac
Corp.. 27944 North Bradley
Rd., libertyville. IL 60048,
(312) 680-5999.
Inquiry 563.

Heath Introduces
AT-Compatible Kit
eath's HS-24 1 Advanced
PC Desktop Computer
kit is compatible with the
IBM PC AT and uses an Intel
80286 microprocessor running at 6 MHz. Standard

H

ujitsu Microsystems'
System 2020 is an addition to the company's Series
2000 line of Pick-based
multiu ser computers. The
2020 runs on an Intel 80286
microprocessor and can
accommodate eight users. It
has 512 K bytes of RAM that
can be expanded to I
megabyte and comes with a
54- or 86-megabyte (unformatted) hard disk drive. According to the company, the
computer's operating system
is fully compatible with Pickbased software and features
a number of enhancements,
including electron ic mail.
full-screen editing. and a
ca lculator function.
Prices begin at 58850 for
the two-user system with
512 K bytes of memory and
54-megabyte hard disk. Contact Fu jitsu M icrosystems of
America, 3025 Orchard
Parkway, San Jose, CA
95134, (408) 434-1160.

F

Inqui ry 565.

\continued)

Magic Card II ...Multifunction, $199
Magic Card II in Action
T
he EVEREX Magic Card II is
the multifunction card that has
the features you want at a price you
can afford. It can even take an
original PC, with a 64K motherboard, to 640K ofRAM. Installation
is a snap with our unique TESTER
program that runs independently
and shows exactly where to install
RAM and how to set the options.

Wbypay almost twice as much
to get less? EVEREX combines innovative engineering, technology,
and quality manufacturing to bring
you a quality product that out
performs the competition at a
lower price. EVEREX engineering
is the key ingredient that delivers
QUALIlY and FEATURES without
sacrificing PRICE.

See for yourself what the
Magic Card II can do. Call EVEREX
today for the name of the EVEREX
dealer near you.
You'll be convinced thatEVEREX is EVER for EXcellence
too!

1-800-821-0806
in California

1-800-821-0807
~EEVEREX
EVER for EXcellence

48431 Milmont Dr. Fremont CA 94539
(415) 498-1111
Magic Card II is a trademark of EVEREX SYSfEMS. In c.
SixPak Plus is a registe red tr.Jdemark of AST Research. Inc.

Inquiry 129 for End-Users. Inquiry 130 for DEALERS ONLY.
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WHAT'S NEW

PERIPHERALS

Roland's Sound
Samplers and Drum

Dr. Heath. and The Il1dustrial

oland announced two
sound samplers. the
S-50 and the S-10. Both can
sample sounds with a
resolution of 12 bits at a
rate of 32 K per second.
yielding a bandwidth of 17
kHz. The S-IO can store 4
samples 'at a time and
comes with a 49-key keyboard. The S-50 can store
61 samples. one each for its
61 keys. The S-50 also has
an RGB and composite monitor connection that lets you
connect a monitor to display
information visually. Both
samplers have MIDI connections. The S-10 and S-50
cost $1250 and $2695. respectively.
Roland's TR-505 MIDI
drum machine can emulate
a wide range of drums. including Latin percussion instruments. The machine also
generates MIDI information.
wh ich can be captured by a
MIDI sequencer. modified.
and played back through the
TR-505. The drum machine
costs $295.
Contact RolandCorp U.S ..
7200 Dominion Circle. Los
Angeles. CA 90040. (213)
685-5141.

Prices start at $1430. For
more information. contact
Microbot Inc.. 453-H Ravendale Dr.. Mountain View. CA
94043. (415) 968-891 I.

Robot al1d Automated Mal1ufacturil1g by Dr. Del Kimbler.

R

Inquiry 569.

40-megabyte
Thpe Drive
The TravelComm 1200 portable modem.
much memory as available.
up to the maximum capacity
of the buffer. With a 256Kbyte unit. for example. if
you print a 64K-byte file to
one port. 192 K bytes of
memory are automatically
allocated to the other port.
Each port also has multiple
copy capability.
A 64K-byte version costs
$199. and a 256K-byte version costs $299 . Contact
Computer Friends Inc .. 6415
Southwest Canyon Court.
Suite #10. Portland. OR
97221. (503) 297-2321.
Inquiry 567.

Pocket-sized Modem

Inquir y 566.

Dual Printer Buffer
he Proteus printer buffer and switch lets you
connect two printers or
other peripherals with
parallel ports to your computer. The unit provides a
buffer for each of the two
peripherals. Both printers
connected via Proteus can
print at the same time. and
you can switch between the
two through software or
manually by a switch on the
front panel of the unit.
The device is available
with 64K bytes or 256K
bytes of memory. Each port
is automatically allocated as

T
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ouch Base Design announced the TravelComm 1200. a pocket-sized
modem that communicates
at 300 and 1200 bps. You
can plug the 6-ounce
modem directly into a computer's RS-232C port or connect it by cable to a computer via a standard
RS-232C connector.
To dial. you type a phone
number on your keyboard;
when the modem receives
two carriage returns. it turns
on automatically and selects
the communication rate. At
the end of a connection. the
modem turns off automati-

T

cally. Other features include
a call-progress indicator and
a 9-volt battery with a 3- to
6-month life.
The modem works with
most portable computers
and sells for $299. Contact
TouchBase Design. 1447
South Crest Dr.. Los
Angeles. CA 90035. (213)
277-1208.
Inquiry 568.

Robotics System
he Microbot ARM LAB
System is a combination
of textbooks. software. and
hardware designed to teach
robotics and automated
manufacturing. Intended for
use in junior high and high
schools. college. and industry. the system leads
students through robotics
theory to the actual automatic manufacturing of small
products.
The hardware includes two
5-axis. fully articulated robot
arms; a vision system; CNC
mill and lathe; rotary table;
gravity feeder; conveyor;
electronic and pneumatic experimenter's kits; speech
system; and workcell safety
barrier.
The texts include Robot
Literacy and Applied Robotics by
Dr. J. Larry Heath. Robotics

T

he TD440 tape backup
drive provides 40 megabytes of backup capacity for
the IBM Pc. XT. AT. and
compatibles. The drive uses
)i-inch tape cartridges that
are formatted into one
32-megabyte logical drive or
two 17.8-megabyte drives.
The unit comes with a cable
and an interface card that
fits in a short expansion
slot.
The TD440 emulates a
hard disk drive. is fileaddressable. and works with
DOS 2.0 and later. This
means you can use DOS
commands such as COpy
and ERASE to manage data
files and can also use the
drive to store large spreadsheets or databases that
might not fit on a hard disk.
You can run programs directly from tape and store
data on tape directly from
an application program without exiting the program to
use a separate backup utility. The company also provides a sector-by-sector
backup utility that backs up
a 10-megabyte hard disk in
about 10 minutes.
The tape drive lists for
$1490. Contact Advanced
Digital Information Corp..
POB 2996. 10201 Willows
Rd .. Redmond. WA 98073.
(206) 881-8004.

T

Inquiry 570.
(continued)

Workcells al1d Systems Il1terfacil1g
by Prof. R. Dean Eavey and

Inquiry 235 for End·Users.
Inquiry 236 for DEALERS ONLY.-

Clipper is the fastest aBase III and
dBase III Plus™compiler available.
Nothing else ~omes close.Wben
~rforman<:e counts, expe{ts.:rely
on Clipper for m.ore
power, and more cr(~atllv.:~J~~,~~Q~.,
You can, too. CaUfor '(J~.i1~::';2

• Clipper

run 2 to 20tiw4'!

• No 'ton~41~:ie$'.'~!ll~.:1:.~i.m~I4~F;

WHAT'S NEW

A DD - IN S

Short-Slot EGA Board
igma Designs announced the Sigma EGA!.
a high-resolution graphics
board. Based on Sigma
Designs' Color 350 board.
the short-slot board supports software that runs with
the IBM Enhanced Graphics
Adapter (EGA). the IBM
Color Graphics Adapter
(CGA). the IBM Monochrome Display Adapter
(MDA). and the Hercules
Graphics Adapter. The board
has 256K bytes of on-board
RAM. which lets you run all
EGA graphics modes without the need to add more
memory.
The SigmaEGAI costs
$595. It works with all IBM
monitors and compatible
monochrome and color
monitors and comes with PC
Paintbrush. a graphics
package by Z-Soft. Contact
Sigma Designs Inc.. 2023
O'Toole Ave. . San Jose. CA
95\31. (408) 943-9480.
Inquiry 571.

The company also sells a
version of the card for the
landy 1000 computer. Both
versions cost $675 . For
more information. contact
Micro Design International
Inc .. 6566 University Blvd ..
Winter Park. FL 32792. (305)
677-8333 .
Inquiry 574.

S

Tecmar's Music
Synthesis Board
ecmar has announced a
\ 6-oscillator music synthesis board for the IBM Pc.
Named the Music Synthesizer System. the new board
uses what Tecmar ca lls
harmonic interpolation synthesis to create up to \ 6
different notes in up to \6
different voices at one time.
If fewer voices are needed.
oscillators can be combined
to form more intricate
sounds. The board can hold
up to 256K words of memory. where each word is \ 2
bits wide. This memory can
be used to hold up to 256
wave tables. each comprising \ K words. The board can
also play back sampled
sounds that have been
coded at the factory.
Output signals can be
directed to either of two

T
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AT-Compatible Card
for Kaypro PC
The SigmaEGAI high-resolution graphics board.
stereo output ports. Input
can be from either the computer keyboard. an externa l
piano-style keyboard. or an
externa l MIDI interface.
Under MIDI. the board can
support up to \ 6 channels.
The Tecmar board includes
software that allows it to
function as a 64-track note
recorder that can store up
to 65 .000 notes in a computer with 640K bytes of
RAM. Up to four boards can
be connected together.
yielding 64 possible simultaneous sounds.
The Music Synthesizer
System costs $795 and
should be available this
month. It runs on IBM PCs
and compatible computers
with a minimum of 256K
bytes of RAM. a graphics
board. and at least one
fl oppy disk drive. Contact
Tecmar Inc .. 622 5 Cochran
Rd .. Solon. OH 44139. (216)
349-0600.
Inquiry 572.

Z80 Coprocessor
Board for IBM PCs
arth Computers introduced the ThrboSlavePc. an 8-MHz Z80-based
coprocessor board for the
IBM Pc. XT. AT. and compatible computers. The

E

board features 128K bytes
of RAM . two seria l ports. a
port-mapped FIFO. on-board
diagnostics. monitor
EPROM. and the SLR Z80
assembler. Z80ASM.
The board can be configu red as a coprocessor
under MS-DOS and is supported by the ThrboDOS
operating system . Compatible with CP/M and MP/M
programs. ThrboDOS will
support up to 16 terminals
with ThrboSlave-PC boards.
Suggested list price is
$3 95. For more information.
contact Earth Computers.
POB 8067. Fountain Valley.
CA 92728. (714) 964-5784.
Inquiry 573.

Hard Disk Card
Offers SCSI
he SCSI Hard Disk
Card. from Micro
Design Internationa l. is a
2 I-megabyte internal hard
disk drive and SCSI interface
for the IBM PC and compatible computers. The drive
supports the ANSI X3T9 .2
SCSI specification and is
designed to plug into one
and a ha lf slots on the
co mputer.
The SCSI section of the
card can connect as many
as six more SCSI peripherals. including internal or
externa l tape or hard disk
drives. optical disk drives.
and printers.

T

aypro Corp. announced
the 286 PC Card. which
gives the 8088-based Kaypro
PC compatibility with the
IBM PC AT. The card retails
for $\065: if you trade in
the Kaypro PC's 8088. the
card costs $799.
For more information. contact Kaypro Corp.. POB N.
Del Mar. CA 92014. (619)
481-4300.
Inquiry 575.

K

Add Megabytes to
Mac Plus
he MaxPlus memory
modules plug into the
expansion sockets of the
Macintosh Plus to provide 2
or 4 megabytes of RAM. According to the company. the
modules require no special
software and no hardware
modifications and will work
with all Macintosh power
supplies.
Bundled with RAM disk
and print spooling software.
one set of module's provides
2 megabytes of RAM. MaxPlus costs $499 for 2 megabytes of RAM and $998 for
4 megabytes. Contact MacMemory Inc .. 473 Macara
Ave .. Suite 701. Sunnyvale.
CA 94086. (408) 773-9922 .
Inquiry 576.

T

Inquiry 172-

WHAT'S NEW

SOFTWARE. PROGRAMMING LANGUAGES AND AIDS

Modula-2 for
Z80 CP/M
orkman and Associates is offering the
FTL Modula-2 compiler for
Z80 CP/M systems. A complete Modula-2 . FTL has
such features as separate
compilation. procedures as
parameters. open array
·parameters. and coprocesses.
The compiler supports real
numbers with 15-digit accuracy. 2-byte integers from
-32.768 to 32.767 . and
2-byte cardinal numbers
from 0 to 65.535. It does
not offer a large integer
type.
FTL provides version control through the linker. type
checking between modules.
and chaining between programs. It supports calls to
the BIOS and BOOS of
CP/M. The disk-based compiler directly creates Z80
code in the form of CP/M
.COM files. Most of the
libraries are written in
ModuJa-2 . The package's
assembler is not compatible
with other assemblers.
The editor's command
structure is similar to WordStar's but adds the capability of editing three fi les
simultaneously. You can
customize the editor without
getting into the source
code: The install program
lets you choose such characteristics as placement of the
arrow key.
Workman says FTL conforms to the standard in the
third edition of Niklaus
Wirth's Programming in

W

Modula-2.
FTL requires CP/M 2.2. 3.0.
or later: a Z80; at least a
58K-byte transient program
area: and one disk drive.
Workman will supply the
compiler on any of 190
CP/M disk formats.
For 549.95 . you get the
compiler. linker. editor.
assem bler. library modules.
library source code. manual.
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and telephone support
Source code for the editor
costs 539.95. Or you can
buy it all for 579.95.
Workman asks for no royalties on programs written in
FTL. Contact Workman .and
Associates. 112 Marion Ave ..
Pasadena. CA 91106. (818)
796-4401.
Inquiry 577.

Modula-2 in
Source Form
odula-2 fans can now
get the latest version
of the compiler in source
form . Modula Corporation
says the new compiler. written by Niklaus Wirth. is
faster because it's based on
the single-pass principle. It
can recompile itself in 80
seconds on a Lilith workstation. the company says.
The package includes the
source to the compiler and
a portable debugger in IBM
PC or Lilith format. a copy
of the third edition of
Wirth's Programming in
Modula-2 . and technical
reports on the structure of
the compiler and debugger.
The compiler consists of
about 5000 lines of
Modula-2 code.
Three versions are available: for the Lilith . the
Motorola 68000 family. and
the National Semiconductor
32000 famil y. The Lilith version produces M-code. a
symmetric machine language
for a pure stack computer.
The other two versions have
been derived from the Mcode version.
Modula has ported the
compiler to the IBM PC and
the Macintosh.
The price for each compiler in source form is
51000. Contact Modula
Corp .. 950 North University
Ave .. Provo. UT 84604. (800)
545-4842 or 1801) 375-7400.

M

Inquiry 578.

Multitasking OS
for Atari ST
icro RTX is a multitasking operating system kernel for the Atari ST
series. Because it's compatible with TOS. it can run
regular ST programs. The
system automatically
handles input. output. and
memory management in a
multitasking environment
Programs can make standard
TOS calls to perform //0 and
memory management.
Once you've installed the
operating system. the ST
becomes a multitasking
machine in which all activities are performed by
processes running under
Micro RTX. The number of
active processes is limited
only by available memory.
The system uses round-robin
scheduling to keep a process from consuming too
much CPU time.
Micro RTX is priced at
569 .95 . Contact Beckemeyer
Development Tools. 592
jean St #304 . Oakland. CA
94610. (415) 658-5318 .

M

Inquiry 579.

Library for
C Programmers
forCe. a library package
for programming in C.
offers high-level functions
for manipulating windows.
screens of fields. and databases as objects. The objectoriented approach is designed to facilitate
maintenance of modules
and also to help you program in a structured style.
Among the package's subsystems for handling complicated tasks are a database
system with demand paging
and B-trees to store access
and index information: a
windowing system: interruptdriven communications: and
background tasks. Source
code is supplied for all functions and bundled utilities.
PforCe runs under MS-

P

and PC-DOS and can be
used with Microsoft. Lattice.
Computer Innovations. and
Wizard compilers. It supports all memory modu les
of each compiler. The library
costs 5395 . Contact Phoeni x
Computer Products Corp ..
320 Norwood Park S.
Norwood. MA 02062 . (617)
762-5030.
Inquiry 580.

FORTRAN Utilities
ORTRAN Cross-Reference Utility. from PIN International. reads source
files written in FORTRAN 77
and generates a program
listing with symbol crossreference maps of variables.
subprogram calls. and labels
for each subprogram . PIN
says its software generates
cross-reference maps with
the same detail proVided by
mainframe compilers: for example. the variable crossreference map also shows
variable type, length. allocation (array/scalar), and scope
(local /common).
FORTRAN Utility Library is
a collection of assembly language subroutines that can
give programs such capabilities as screen and cursor
manipulation. direct keyboard access. command-line
access. memory peek and
poke. and sound generation .
There's a version for
Microsoft/IBM FORTRAN
and one for RyanMcFarland/IBM Professional
FORTRAN compilers.
Both uti lities run on IBM
PCs and compatibles under
DOS 2.0 or later. The crossreference package requires
128K bytes. Cross-Reference
Utility costs 549 .95 . Utility
Library costs S39.95. (For
each . add 52 for shipping.)
Contact PIN \ntemationa\.
POB 201363. Austin. TX
78720-1363. (512) 837-2888.

F

Inquiry 581.

lcontinued)

5u(ragooa [/
SIZ'fSlierJ.
a}rora-: /r
.
'P, !; We can,
afoss /r
, !; lVe !/lust.
a!ivaus, gooa se/
U

lZ'fs.

Fontasy printed all of these.

P

See What You Can Do
With

resentations! Newsletters! Flyers!
Signs! Overhead Foils! Invitations! Menu s! Logos! Announcements! Banners! Layouts!
When vou need a goodl(x)king visual
quickly you need FONTASY - superh
typefaces and simple drawing in one
easy·to·use package.
f'ONTAW gives you a "what-you-see-isw hat-you-get" picture, as you ty pe and draw
on the graphi cs screen of your II:3M·PC. You
can create a page at a time, see a mini·picture of that page, print it, and save it on disk.
Page size is limited on ly by memoIY, not by
screen size.

Equipment Needed

~~

Inquiry 279

Dot· matri x primcr. Mousc optional. MS·DOS

2.00 or above.
FONTASY supports: IBM graphicS primn.
I'coprinler; Epson FX, JX. LX, MX, RX, anti
I.Q-1500; C. l toh 85 10, 1550, 1570. Pro·

Money-Back
Guarantee

Features
PropoI1ional space, justifY, kern , boldface, rearrange, magnify, black/ wh ite reversal, rotate, mirror image, lines, rectang les,
ova ls, draw, till -in , undo (and un· undo), on line help, 200·page book, and easy control
from keyb oard or mo use. Co rp o ra te
licenses available.
Fonts, fonts, and more fonts! We have
over 27'1 typefaces in our growing libr:uy ,
and wi ll be happy to send you free print
samples on requcst.
When vo u dea l directl vwith th e manufac·
turcr ( Ihat's us). yo u pay rock· bottom d istrihutor pri ces. If you order FONTA'>Y now,
we. w ill ~l\lc you 2R fonts ( a $50 value) at no
eXIra charge. With so many features at such a
low pri ce, FONTA'>Y belongs in your soft·
ware lihralY even if you already have a
" font" program.

IBM·PC. XT, AT. or [rue compa[ible (Compaq,
elc,) with IBM or Hercules graphicS adapter and
graphics monitOr. 256K memory needed lor parrial
pages, 448·640K recommended for full p;lges.

Fo ntasy is not copy-protected and has a
30 d ay Illon ey·ba ck guarantee . So , tak e
~d valltage of our breakthrough price and
order now TOLL· FREE:

r-------------------------------,
1-800-824-7888, operator 669
PR(J;BOO®
For furth er info rmation and sa me day shipping, call: (8 18) 765-4444

7248 Bell aire Ave., Box 560
No. Ho ll ywood . CA 9 1 6() .~ - () 56()

(ORDERS ONLY\
FONTASY $69. 95
Tax

Shipping - - -

Total _ _ __

Name _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ Company _ _ _ _ _ _ __
Address
Telephone - _ _ _ _ __
Ory, Sta te, Z IP _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ __ __ _ _ _ _ __
Visa/ MC _ _ _ _ __ _ _ _ _ _ __ _ __ _ _ _ _ _ _ Exp. Date _ _ __
Computer
Memo ry
Printer _ _ _ _ __ _ _ _ _ _ __
Te rms: ~VC. Visa. c heck.'\, P1t:asc add S 5.00 !ii hip p ing and hanuli ng in l 1.S. O (
Ca nada. S20.00 OVCf"!iicas. S2.0 0 ro r C.O,D.. and sa tes ta x in Calif.

--------------------------------
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WHAT'S NEW

SOFTWARE. SCIENTIFIC AND

Talking Scientific
Calculator

T

he Calc-Talk program
from Computer Aids
Corp. combines voice output and large-print display
on the Apple Ilc and lie. It
turns the keyboard into a
scientific-calculator keypad
and provides trigonometric
and logarithmic functions.
The voice-output facility
works with most of the
popular speec h synthesizers
for the Apple I\. including
Slot-Buster. DeCTalk . and the
Echo line.
Calc-Thlk causes each keystroke to be voiced.
Numbers. letters. and symbois are displayed in figures
almost an inch high.
The software runs on a IIc
or lie with 128K bytes of
memory and an 80-column
card. It costs 575 .
Also. the company has
released a new version of
Braille-Talk. its talking text-tobrai((e translator. The
enhanced edition is ProDOSbased and can translate 10
double-spaced pages in
slightly more than 2
minutes. It costs 5125. Contact Computer Aids Corp ..
124 West Washington. Lower
Arcade. Fort Wayne. IN
46802. (800) 647-8255.
Inquiry 582 .

Data Grapher
for Scientists

J

andel Scientific has
developed a program designed specifically for scientists who want to draw
graphs and charts of data.
Sigma-Plot. which runs on
the IBM PC series and compatibles and works with HPcompatible plotters. can produce line. scatter. histogram.
and bar charts. The program
also features error bars. logJog scales. semiJog scales.
independent x. y plotting.
cubic spline curve fitting.
and linear regression.
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The software uses menus
that can be controlled with
the keyboard or the cursor
of a digitizer. Data can
come from the keyboard.
from files of programs such
as dBASE II/III or Lotus
1-2-3. or from files of
landel's Sigma-Scan measu rement system.
Sigma-Plot costs 5350.
Contact landel Scientific.
2656 Bridgeway. Sausa lito.
CA 94965. (800) 874- 1888:
in California . Alaska. and
Canada. (415) 33 1-3022.
Inquiry 583.

Electronic Design
Software for Mac

A

dvanced Engineering
Solutions has released
the second product in its
ParaGenesis series of CAE
software. Digita l MacroScope
lets you perform gate and
functiona)-Ieve l digital
simulations on a Macintosh
Plus or a 512 K Macintosh
with an external drive.
The package enables you
to run three types of simulation: 12-state logical.
physical, and parametric.
The 12-state mode resolves
true. false. strong. weak.
conflicting. and undefined
logic states. The physica l
mode computes the gates'
output rise and fall times
from the source and sink
current driving load and input capacitances. The
parametric mode lets you
vary voltages and temperatures and monitor power
consumption in the network.
The package's Simulation
Design Language includes
state and parametric information that you can ed it.
You can describe logical
blocks or use standard gates
and MSI chips that are
defined in the co mponent
libraries.
You can enter the circuit
to be simulated from the

ENGINEERING

keyboard or from the company's Schematic Entry
drawing program. As you
design the ci rcu it. Schematic
Entry compiles a database
of parts. pins. and nodes.
Th is database automatically
passes the interconnect informat ion to Digital MacroScope.
Digital MacroScope sell s
for 5 I 000. o r you ca n buy it
packaged with Schematic
Entry. normally priced at
5700. for 51500. Contact Advanced Engineering Solutions Inc .. 75 Manhattan Dr..
Suite 302. Boulder. CO
80303. (303) 499-2910.
Inquiry 584.

Package Turns Mac
into Speech lab

M

acSpeech Lab from
GW Instruments converts the 512 K Macintosh
into a workstation for
ana lyzing speech and testing
people who are speechimpaired. The package lets
you view. ed it. play. and
store speech. With GW's
MacADIOS data-acquisition
hardware. you can digitally
record word s at rates of up
to 20.000 samples per
second.
You can view time and frequency representations of
speech at positions you
select with the mouse. Segments within utterances can
be amplified. offset. norma lized. saved. and played .
The software produces
sound spectrograms showing
the progression of frequen cy
spectra with time. It also
draws pitch plots to show
the changes of frequency
within an utterance.
A complete MacSpeech
Lab consists of softwa re
(5300). MacADIOS hardware
(52500). and a Macintosh
computer (52000) . Contact
GW In struments. POB 547 .
Cambridge. MA 02142. (617)
577- 1524 .
Inquiry 585 .

Tools for Designing
Transformers.
Inductors
T

ech Software is selling a
. program that automates
the process of designing
transformers and inductors
for switch ing power supplies.
Applications include work
with push-pull. single-ended.
and f1yback transformers or
buck. boost. and filter inductors. The compa ny says its
product relieves engineers
of having to perform longhand calculations or checking vendor cata logs to
choose magnetic cores and
magnet wire.
The software lets you experiment with input parameter values (such as input
power. core size. and
number of windings) to find
their effect on program o utputs. Tech Software says
magnetics modeling and
automatic core selection are
two essential features of
these tools. The package
uses design equations that
determine core size. wire
size. magnetization inductance. permeability. flux density. and air gap length.
Lookup tables contain the
physical parameters that
characterize each magnetic
core.
The software uses menu
screens to take you through
the design process. These
screens show I/O parameters. engineering units. current values. and program
options.
The package costs 5149
and runs on these machines:
IBM PC series and compatibles with 128K: CP/M 2.2
computers with 64K: and
Apple 11+. lie. and IIc computers with 64K. Contact
Tech Software Corp.. POB
3126. Redmond . WA 98052 .
(206) 483-9699.
Inquiry 586.
(continued)
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FOR THE IHM··PC

"Brown Bag Software's~File RecO.verySystem~..
more powerful than the Norton Utility U?rsion 3.1."
~ -PC Magazine
d.~.-. -

~

"

We May Be Able To Sa"e Your -lob Or,: Your Life

IS ~

Reccwer Erased FUes
Edit Any Spot On A Disk .
Change FUe Attributes

"FhA Damaged FDe

•

Menu-Driven and."Goof~Proof'~

4.

Conte~ Sensitive.Help

'Recover Data From Physically Damaged Disks
Works On Hard And Floppy Disb
YES YOU CAN RECOVER ERASED FILES. Even*. *. With
Brown Bag Software's" File Recovery System'" forthe IBM-PC
and compatibles, no programming experience required. If you
can erase a; file, you can restore it
MENU-DRIVEN and "FOOLPROOF..:' Do you have
"one-of-those" in your office ...we do tool·That's precisely why we
developed Brown Bag Software's'" File Recovery System'" for the
IBM-PC and compatibles! Our menu"<iJjven system is a snap.
FIX A DAMAGED FILE TOOl Sometimes files can get
"glitchedfby a power spike, bumping into the hard disk, dropping
the computer on the floor, etc. We understand. That's why weve
included a full screen editor to repair any spot in any file, hidden
or otherwise.

IS IT HARD OR FLOPPY? We don't care. We work with floppy
disk, mosthar:d disks;.and mostlBM-PC compatible tomputers.
HELP IS ONLINE TOO! We know that most people don't
read manuals. (But we.include a comprehensive one,.anyway.) And
when you erase a file and need it recovered NOW, you're not in
any frame of mind to pour through any man uaJ. We understand.
That's why weve put hand~holding online. Just hit the ? key and
the help appropriate to where you are and' what you want to do is
immediately available. J'he only thin~ better would be two aspirins!
OTHER HANDYTOQLS ..."HELP: WHERE'D THE FILE
GO? We provide menu-driven tools to change a file's attributes,
change disk labels, modifY.screen color, lotatea lost file that you
know is somewhere on the disk, but it's lost in a maze of subdirectories (you forgotwhkh).
"

WITH YOUR CREDIT CARD, CALL NOW .
24 HOURS A DAY, 7 DAVSA WEEK

800-523-0764

IF LINE IS BVSYOR VOU LIVE IN CALIFORNIA
2105 SOUTH BASCOM AVE .. CAMPBELL. CA 95008

Inquiry 53

CALL: 408-559-4545
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WHAT'S NEW

SOFTWARE. BUSINESS AND OTHER

MIDI Studio
for Amiga
oundScape software
combines MIDI. sampling. and multitrack recording on an Amiga computer.
Mimetics says its program is
actually an operating system
that resides simultaneously
with the Amiga's DOS and
Workbench .
The main program consists
of a multitrack music sequencer with an unlimited
number of MIDI-compatible
tracks. You can put each
track in play. record. mute.
thru . or '" match'" mode
(Match mode can be used
to learn or practice a piece
of music; it stops playback
until you 've played the notes
in the selected track.) A
time-oriented editing system
lets you cut and paste using
a mouse.
SoundScape works with
keyboards plugged into the
second game port. the internal sound synthesizer. MIDI
110. pitch followers. and the
computer's keyboard. It
costs S149 . Contact
Mimetics. 16360 Stevens
Canyon Rd .. Cupertino. CA
95014. (408) 741-0117.

Winchester. VA 22601-0022.
(703) 665-0239.
Inquiry 589.

S

Inquiry 587.

Object-oriented
Drawing Program Runs
on Atari ST
asy-Draw. an objectoriented art program for
the Atari ST. can be used to
create business and presentation graphics. line drawings. and multiple-layer illustrations. The package lets
you move and manipulate
objects. copy them. rotate
them . and stretch and size
them . You can zoom in on
any area. pick from
predefined patterns. use
shadowing. and use rules
and grids.
The program provides two
windows for working in . You
can move and copy draw-

E
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Mail Program
for LANs Features
Multimedia Messages
CCiSystems has released cc:Mail for localarea networks of IBM PCs
and compatibles. The software lets you write. store.
send. and receive electronic
messages that can consist of
anything you can create with
your microcomputer. including text. graphics. and
data files. The program has
a word processor and a
graphics package. and it's
capable of capturing screens
from application programs;
you can then edit these
snapshots and insert them
in your messages. Each
message can combine as
many as 20 text. graph ics.
and file items.
It takes one keystroke to
send mail. You can request
a receipt telling you when
the recipient got the
message. You can store mail
in up to 100 personal
folders. each of which can
hold 500 messages. Mail
can be exchanged between
cc:Maii systems on dissimilar
LANs. The software is
designed to operate on networks with single or multiple
file servers. Communications
use X.PC error correction .
All database files are
encrypted.
The software runs under
DOS 2.0 or later on IBM
PCs and compatibles with at
least 320K bytes of RAM
and a Hayes or compatible
modem. A 10-user starter
version of cc:Mail for LAN s
costs S995. Contact
PCClSystems. 480 California
Ave .. Suite 201. Palo Alto.
CA 94306. (415) 321-0430.

P

Eas!d-Draw. an object-oriented program for the Atari ST.
ings between windows. EasyDraw uses high-resolution
output for printing.
The sofware runs on a
color or monochrome ST.
Suggested retail price is
SI4 9.95. Contact Migraph
Inc.. 720 South 33 3rd St.
Suite 201. Federal Way. WA
98003 . (206) 838-4677.
Inquiry 588.

Music Plotter
for Apples
ersonal Music Engraver.
described by developer
Newgo Inc. as a professional
music ca lligraphy program.
automates the process of
putting music to paper. The
software. which works with
an x. !d plotter to produce
music characters. runs on
the Apple 11+ . lie. and lie.
Newgo says the program
works like a word processor.
It is smart enough to check

P

your '"m usical grammar'"
while you type. and it automatically displays notes with
the correct stem length and
direction. The editor lets
you cha nge. delete. or insert
measures anywhere in any
part. The package also lets
you transpose notes. control
page format (including spacing between staves and
number of staves per page).
set horizontal spaCing. and
use 10 font sizes. Personal
Music Engraver can print
complete scores (with an upgrade). lead sheets. charts.
exercises. and templates
with blank measures.
The program requires an
XO{ plotter with DMPL-IV
language (for example. the
Houston Instrument PC-695
or DMP-29). Personal Music
Engraver sells for S1395; the
upgrade that lets it produce
complete scores costs
S29.95. Contact Music
Graphics Inc.. POB 22.

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BYTE are chosen from the thousands
of press releases. letters. and telephone calls we receive each month from
manufacturers. distributors. desigl1ers. and readers. The basic criteria for selection
for publication are: (a) does a product match our readers' interests? and (b)
is it new or is it simpll! a reintroduction of an old item? Because of the volume
of submissions we must sort through ever!d month. the items we publish are
based on vendors' statements and are not individualll! verified. If !dOU want
!dour product to be considered for publication (at no charge). send full information about it. including its price and an address and telephone number
where a reader can get further information . to New Products Editor. BYTE.
One Phoenix Mill Lane. Peterborough. NH 03458.

Inquiry 590 . •

LOOKING FOR THE BEST
VALUE IN PC/AT COMPATIBLES?

INTRODUCING THE $1495 A*5TARTM
Looking for a lower priced, higher
quality PC / AT compatible than our new
A*Starntis like looking for a needle in
a haystack. You're more apt to come up
with a case of hayfever.
A*Star gives you features you
won't get from any other vendor. Not
IBM. Not Compaq. Not even those foreign manufacturers. Features like a 220
watt power supply, eight avcliJabJe expansion slots and "network ready"
multi-user operation. All for only $1495.
And that price includes a 1.2MB diskette drive, 512KB memory, a fixed
disk I diskette drive controller, a tactile
feedback keyboard (you'll love it!) and a
6/8MHz switch I software selectable
80286 CPU.

can buy with confidence from a vendor
you can trust, just like you've trusted
IBM. And you'll get a genuine, top quality product (not a cheap imitation) for a
price even less than those "questionable"
mail order clones. And if that's not enough,
it's all money-back guaranteed!
The $1495 Wells American A *Star.™

Best of all, A* Star is quality built
right here in America by Wells American Corporation - an /I..:meric.an Stock
Exchange manufacturer. So now you

r------------....,
A PCIAT FOR ONLY $1495?
THAT'S NOTHING TO SNEEZE AT!
[Hurry! This offer is limited.)

o I'm tired of sneezing I Have someone call
me immediately to take my order.

o A*Star sounds terrific. Tell me more.
Name: _ _ _ _ _ _ _ _ _ __
Company:_ _ _ _ _ _ _ __
Phone:_ _ _ _ _ _ _ _ _ __
Address: _ __ _ _ _ _ _ __
City:_ _ _ _ _ __ _ _ __
State: _ _ _ _ _ _ Zip: _ __

AT Weils American

803/796-7800·TWX 510-601-2645
Sunset Boulevard· West Columbia, SC 29169

L ____________ ..J

IBM . Personal Computer AT and AT are trademarks 01Inlernahonal Busmess Machtnes Corpcrallon

Inquiry 367
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Inquiry 201

C·L·U·8·S A·N·D
N·E·VV·S·L·E·T·T·E·R·S

MANZANA's
line of 3.5 inch
External Diskett
rives now include
new low-cost models
hich derive power fr
the host computer. Thes
carefully designed peripherals run on IBM PC,
XT, AT and many compatibles including AT&T
6300, Compaq, Tandy
1000. Prices from $355.
All Manzana systems come
with our sophisticated but
easy-to-use software package . .. allowing you to
read & write to many 3.5"
formats including:
IBM Convertible, Toshiba
THOO, HPHO & 150, Atari
520 ST, DG/One, GRiDCase,
Kaypro 2000, Tandy 600.

MICRO MUSICIAN . 11 514 Ventura Blvd. #A-3.
Stud io City CA 9 1604. (8 181 508 -8079.
Month ly news o n software. hardware. synthesizers. and M IDI info rm ation. Annua l
subscription 522.
INPUT/OUTPUT. Box 248 . Sta ti o n B.
O ttawa KI P 6C4. Ca nada. Ouarterly newsletter promotes peaceful uses o f tec hnolo gy espec iall y co mputer techno logy.
THE SMART ApPLE CLUB ITSAC!. 53 Hemlock Ave . Narragansett. RI 02882 . Public
doma in library. newsletter. and BBS.
GULF COAST COMPUTER CLU B. POB 1104 .
Port Ri c hey. FL 34288-1104 . 18131
868-0 176. Meetings twice a month.
ApPLE PORTLAND PROGRAM liBRARY ExCHANGE IAPPLE!. POB 1608. Beaverton .
O R 9707 5. Month ly newsletter. public domain software. Send SASE.
COMMODORE-PET USER GROUP IC-PUG!.
lo hn Palmer. 2308 Houma Blvd .. Apt. 724 .
Metairie. LA 70001 Send SASE for more
information .
AV IATION AND COMPUTER ENTHUSI ASTS
IACEI . Ca rl Boga rdu s. 1220 Birch Dr . La s
Cruces. NM 88001. Open to all : 55 annua l
dues includes quarterly newsletter
DELLASONTA COMPUTER CLUB . 12 Jalan
Tera . Bandung 40 111 . Indonesia. Specia l
interest groups. regul ar meetings. mo nthly
newsletter.

MICROTHEATER . Roo m 146. Fine Arts
Center Building. Uni ve rsity of Massachusetts. Amherst. MA 0 1003.14 131545 -0480
Free bim o nthl y newsletter for co mputerists in entertainment.
68000 CLUB . clo Software O nly. Meadow
Park Plaza. 22753 Hawtho rne Blvd .. Torran ce. CA 90505 . (2131 373-0466. Newsletter. publi c domain library. tech suppo rt.
An nual dues 525.
PASADENA IBM USER'S GROUP . Steve Bass.
7 11 East Walnut St .. Pasadena. CA 9 1101.
18 181795-2300. Monthly meet ings. Dues
52 per meeting.
48
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TECH CLUB . clo Software Only. Meadow
Pa rk Plaza . 22753 Hawtho rn e Blvd .. Torran ce. CA 90505 . (213) 373-0466. News.
library. and support for sc ientists. mathematicians. engineers. and programmers.
Ann ual dues : 525 .
DENVER AMATEUR COMPUTER SOCIETY
IDACS). POB 477. Wheat Ridge. CO
80034. Monthly newsletters and meetings.
THE DELAWARE VALLEY DEC PC USER
GROUP . clo MICRODOC. 8 15 Carpente r
Lane. Philadelphia. PA 191 19 . Newsletter
and meetings.
BAY AREA NEC/MoDEL 100 USER's GROUP.

clo Truly Portable. POB 2916. Oakland. CA
94609. Meetings. newsletter. pub lic doma in softwa re library. An nua l dues: 5 10.
SANYO USERS GROUP OF WASHINGTON .
Do uglas Webbink. POB 2468 . Fairfax . VA
22031. (703) 323-9663. Monthly meetings
newsletter. public doma in li brary SIGs:
5 15 annual dues.
DIGITAL ENCRYPTION STANDARD USERS
GROUP. R. M . Richardson . POB 1065 .
Chautauqua. NY 14772. (71 61 7 53-2654.
Newsletter for microco mpu te r cryptoanalysts Send SASE for details.
MATAMATA COMPUTER CLUB . C. lames
Elli o t. Alameda Junio r High School. 12 11
Calle Luna . Santa Fe. NM 9750 1. Logo for
students o n HP 11 0 and Appl e co mputers.
PUBLIC DOMAIN CLUB . POB 6877. Dept.
3. Hollywood FL 33021. Free Apple and
IBM public do main programs. Club membership free wit h first order

7l-fE III MAGAZINE. 320 1 Murchison Way.
Carm ichael. CA 95608. 19 161 485-6525.
Published monthly: suppo rt for Apple III
loya lists. Annual subscription: 540 . •
CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newslelt ers
received at BYTE. Allow al least four months
far ~aur dub's mention to appear Send information to BYTE. Clubs and Newsletters. One
Phoenix Mill Lone. Peterborough. NH 03458.
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Inside Apple~==---

Vol. 2, No 2

We're just not
making Macintosh™
computers like we used
to make them.
We're making
them better.
Now they're
twice as powerful. They're
more expandable. And they're
significantly faster.
We call our newest Macintosh,
Macintosh Plus.
By Plus, we refer to a full

1(1'111//0 add a lIYIII:fiill if
jilillg cabille/s /0 your
Macill/osh? Plug al7 BOOK
e\1e/'llal disk drive or Hard
Di~k 20 bere.

By Plus,we refer to its new,
SOOK double-sided disk drive, that
allows you to store twice as much
by using both sides of a floppy
By Plus,we refer to 12SK of

Look
our
own engineers did
behind our back.
megabyte of RAM that gives
Macintosh the power to take advantage of the most powerful
software programs ever driven with
a pOint and click.

-----.
Is there enough

storage ~ace ill
your office?

It's only 77/8 x17fg x43A inches
on the outside, yet big enough to
store over 400 pages of data on
the inside.

ROM that makes Macintosh perfonn more effiCientlyAnd a sophisticated hierarchical filing system
that enables you to find things
faster than you used to lose them.
We're talking, of course, about
our new and faster SOOK external
disk drive.
Like the internal drive in our
new Macintosh Plus, our external
drive also uses SOaK double-sided
31k" disks.Which virtually eliminate the words ''disk is full" from
the Macintosh vocabulary
And you can even daisy chain
an extra external drive off an
Apple®Hard Disk 20, giving you the
capacity to work at extraordinary
speeds with larger documents.
Like your own personal copy
of the Des Moines white pages.

Tbe SCSI por/let~ YOll
/ralls}i!r da/a /0
pW'ipberals fllS/er /ball
YOII call say "/rcIllJji!r
data /0 pwipbera!.\:"

p,ill/er goes bere.

And by Plus,we refer to the
added cursor keys and a built-in
numeric keypad that let you do
your adding, subtracting, guesstimating and bottom-lining
without lifting your hands from
the keyboard. Or your eyes from
the screen.
But to fully understand the
biggest tum-around in Macintosh
Plus engineering, all you need do
is tum around any Macintosh Plus.
And behold, a Small
Computer Systems Interface port.

S ,·.

___.

Better known in computer
circles as a SCSI port.
The SCSI port not only
allows you to transfer data six
times faster, but lets you connect up
to seven high-speed peripherals
at once. Including hard disks and
tape drives.
Needless to say, we've given
ourselves a considerable kick in the
backside.
And if you read on, we'll
show you how to tum the
Macintosh that's sitting on your
desk into the Macintosh Sitting
on this page.

NOwyou can b~

as much Macintbsh
as you need.
Now that theres more than
one Macintosh to choose from,
you're probably wondering which
one to choose.
Well, for you power-mongers
out there, we recommend the
Macintosh Plus. The computer
whose powerful features adorn the
previous page.
But if you don't need a full
megabyte of memory, we recommend the newly enhanced
Macintosh 512K
By enhanced, we mean we've
taken our Macintosh 512K and
added an 800K internal disk drive
and 128K of internal ROM.
Which makes it more than
capable of handling all your
computing chores. Even though it
costs considerably less than a
Macintosh Plus.

Macillla,/) PillSlogic Board

. . -., .....-.. .

--.=~=~~~

Macinlmh Plu\' Keyboard

And should the day come that
you want to sort out a database
faster than you can take a sip of
coffee, you can always upgrade
from a 128K, a 512K or enhanced
512K to a Plus.
All at once. Or a little at a time.
We recommend you start with
the Macintosh Plus Disk Drive Kit.
That's where we install the new
128K of ROM, the hierarchical
filing system and the 800K internal

disk drive (Of course, the enhanced
512K already has these features).
After that,you can bump your
RAM up to 1Mb with the Macintosh
Plus Logic Board Kit. And add a
new rear housing and SCSI port.
And finally, you can attach
our keyboard that comes with the
keypad and cursor keys.
The pOint being, the more
you put into a MaCintosh, the more
you get out of one.

Disk space vs. desk space.

-

l~
Apple Hard Disk 20.

It used to be, adding a hard
disk to your computer meant
giving something up: a big chunk
of desktop.
Enter the new Apple Hard
Disk 20. Since it has the same footprint as Macintosh Plus, it fits
directly beneath it.
This not only makes
Macintosh Plus a few inches taller,
but about 25 times bigger. Because
you can install all the programs
you currently keep on floppy disks
on the Hard Disk 20s disk. So you

don't have to swap disks to switch
applications.
And the Hard Disk 20's
Wlllchester,20-megabyte technology allows you to cut and paste,
switch from application to application, and access information up
to three times faster than you can
using floppy disks.
The Hard Disk 20 really gives
you the best of two worlds.
You get more disk space to
work with. And more desk space to
work on.

Meet the press.
Heres all the news thats fit to
print about our new LaserWriter™
Plus printer.
For starters, it
isn't just a printer.
.$ /ii7 /
Its also a computer. ~ d7
Inside is the same Motorola
68000 microprocessor thats inside
Macintosh Plus. Not to mention a
hefty IS-megabyte of RAM and a
full megabyte of ROM.
And inside the ROM is
POSTSCRIPT,®the page description
language that is quicklybecoming
the industry standard.
1fanslated, this means
LaserWriter Plus can qUickly and

/ ;'--

~~

LTR

8'h'" " ,

Pullbis L£lser\'(Inler Plus p,inler logelherwilb a Macinlosb Plus and)oll gel (/ design sludio,
a i]1Je bOllseal1d a P' il1l shop Ihalfils 0113.1 squarejeel Qjdesk.

POSTSCRIPT also allows the
LaserWriter Plus to generate dozens
of different type styles from its 11

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz rrc Avant Garde Gothic
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
ITC Bookman
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

Helvetica Narrow

SOll/e Q/lbe 1I1!I11.fICes ),011 'II be seeillg ({mulld Ibe qJjice.

quietly print an amazing 300 dots
per inch, and give you complete
control over every single dot on the
page.Which allows you to cover
an entire page with virtually any
combination of near typeset quality
text and high resolution graphics.

built-in typeface families. Including popular business faces like
Helvetica~ Times~ Palatino®and
ITC Avant Garde Gothic~ And more
families are becoming available
all the time.
POSTSCRIPT allows the Laser-

----------. ----------._---.- ----------------. ------

--.--

Our Newest
Walcnnill Restaurant
is located at 10 1 Savoy Ave,

The W:Ucrmi11 Rest:tur.rnt is locnted
between Olmste:ld 51. and Taylor 51.
on S::t\'oy Ave. Plenty of Frcc Paf~ing .
Open l l ~m- l lpm Mon. 111m 531.

I~I

Writer Plus to generate hundreds
of different type sizes, too. So you
can create legal documents with
fine print as fine as 4-point. Or banners with blocks of type as big
as 720-point.
But those aren't the only
pluses to the LaserWriter Plus.
When you hook one up to a
Macintosh Plus, you become the
proud owner of one of our Desktop
Publishing Plus™ systems. Asystem
that virtually puts a design studiO,
a type house and a print shop
on your desk. Which means your
newsletters, flyers, forms and
manuals will stand out in a world
full of typewritten pages thick
with white-out.
We could easily go on and on.
Instead,well let our LaserWriter
Plus speak for itself in the form of
the output pictured to the left.
While they may look like the
handiwork of a professional artist,
typesetter, and printer,we assure
you they were created with nothing more than a LaserWriter Plus,
a Macintosh Plus and software
like our own MacDraw™ and
MacPaint~ Microsofts Word and
Excel, and Aldus' Page Maker.
And an ordinary pair of
human hands.

How the people who run things, run things.
If there's one thing every
business person can use more of,
its power.
Which is why you'll be happy
to hear that the most powerful
personal computer software being
written, is being written for
Macintosh computers.
Take Excel from Microsoft, for
example. Its the first spreadsheet
program to combine automatic
macros, user-defined functions,
array-handling and two-way data

3Com

"" ~

"'· e
3Sel1!erjivm 3Com.

to be one of the highest ranking
disk servers on the market. 3Server
from 3Com.
For the uninitiated, disk
servers are storage devices that
allow your Macintosh Plus to share
information and other services

with other computers over a
network.
Which, in conjunction with
the powerful new software we described earlier,makes it a lot easier
to start running your business.
Instead of chasing after it.

Here's our new bUSiness
card.
,
Ercel jivm Microsqji.

Omllis3jivm Bb'lb.

file compatibility with Lotus 1-2-3
in one program.
Omnis 3 from Blyth is a
relational database program that
lets you create your own pull-down
menus, on-screen buttons and
dialog boxes. Mwell as share files
over our AppleTalk Personal
Network in the multi-user version.
And while we're on the subject
of sharing,we should tell you that
we've entered into a working relationship with what we consider
Th1

Now you can automate your
office without draining your company's checking account down to
the right side of the decimal pOint.
With our new Apple Business
Credit Card.
Mthe name suggests, it's a
credit card for your business,
issued in your companys name.
Make an initial purchase of
$2,500, and it gives your company
a line of credit that can be
applied towards the Apple products
of your choice':'
With the Apple Business Credit
Card, there's never a down payment on anything you buy. It's
possible to get credit approval in
24 hours. And you don't have to
pay any interest if you pay your
balance within 30 days.
To apply, visit any participating authorized Apple dealer.
The Apple Business Credit
Card. Don't leave the office without it.

Apple

1tade
Apple stoCk.
If you own a Lisa®or a
Macintosh XL computer, this is
your lucky ad.
Because from April 14th to
August 29th,you can trade-in these
computers for a Macintosh Plus
and a Hard Disk 20 at the suggested retail price of only $1498.
So bring your authorized
Apple dealer your Lisa and
Macintosh XL computers.
And trade them for
the stock on his shelf.

© ]986 Apple COI~IPlllel; IlIcApple.lbeApple logo alld Lisa are regi.I'Imd lrademarks ifApple COmpllleI; Illc Las~~'\I'Irill!l; MacDraul, MaePailll, AppleTalk alld Desklop Publisbillg PillS

are Imdemarks q/ Apple Compillel; Illc Maeilllosb is a Imdelllark oj Mellllosb Labora/ol)', Illc. allrl is beillg IIsed wilb ils e.\fJress Pel7l1issioll. Helvelica, Times and Pala/illo are
regislered trademarks oJAllied C0/1loralioll.ITC A/Jail/ Garde Golbic is a regio1ered trademark o/llIleI'I1a/iollal7jpeJ(/ee C0/1lO/'CI/IOn. PaI7SCHlI'r i.1 a lrademark oJAdobeSys/ellls,
IIIG. Microsojl is a regislered /mdemark q/'Microsqfi C0/1lora/ion. PageMaker I~' a trademark qji lldlll' CO/poratioll. La/liS alld ]·2-3 are regislm d lradell/arks ifLollis Developmenl
CO/poralloll. Omnis 3 Ij' a regis/e/'I!d trademark oj BMb Software. lllc. 3Selver is a lrademark q/3ColII CO/pam/loll. • Subjecl /o credit (IPPIVval. For all aulborized Apple dealer near
')'011. call (800) 446-3000. III Callada, call (800) 268-7796 or (800) 268- 7637.
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Three Wrong Notes

Sorry, Wrong Number

Three wrong notes in the April Ed itorial
we must correct".
Computers and music is not the theme
of the July issue: it's the theme of the June
issue. the one you 're reading right now.
Look at it this way: You don't have to wait
another month.
Keyboardist Roger Powell. a member of

Todd Rundgren's group Utopia. developed
MIDI sequencer software. not MIDI squeezer
software. The package. called Texture. runs
on the IBM Pc. (You can contact Roger at
POB 328 . Rhinebeck. NY 12572.)
And the editor of Electronic Musician is
Craig Anderton . not Craig Anderson.
Sorry. readers. Sorry. Roger. Sorry. Craig.

Hawaii Calling

Nauseating

The organizers of the Twentieth Annua l
Hawaii International Conference on System Sciences are seeking papers for their
proceedings. HICSS. slated for next
January 6-9 in Kona . is sponsored by the
University of Hawaii and the University of
Southwestern Louisiana. in cooperation
with the ACM (Association for Computing
Machinery) and the IEEE Computer Soci·
ety. The stated purpose of the meetings
is "to provide a forum in which quality researchers and practitioners in the information . computer. and system sciences can
exchange ideas. techniques. and applications."
Topics for papers should focus on architecture (including high-performance personal machines. knowledge-based systems. and VLSI and technology issues):
software (including design tools. environments. alternative language paradigms.
and models of system and program
behavior) : and applications (including
health care systems. legal information processing. and DSS model management) .
The deadline for abstracts has passed.
but fu ll papers may be submitted until July
7. Notification of accepted papers will be
mailed in September. For more information on the conference. contact Ralph H.
Sprague Jr" conference cochairman. at the
following address:

We get thousands of press releases every
month. announcing all sorts of products.
Some of the products sound an awful lot
like some of the other products. and some
of the names sound an awful lot like some
of the other names. So we paused a bit
when we read the release describing the
Nauseater. We certainly can't explain it to
you as well as the folks at MachoTech Industries can : hence. we quote their announcement.
"The Nauseater is a flashlight-type
device that creates a sli ght fee ling of
queasiness in the stomach of any person
in its path. The proprietary Nauseater
design (patent pending) utilizes a lowpowered . frequency-modulated laser
humanely engineered to create just the
desired effect."
MachoTech suggests you might want to
use this device when wa iting for a table
in a restaurant. Aim it at a couple "linger-

College of Business Administration
University of Hawaii
2404 Maile Way. E-303
Honolulu. HI 96822
(808) 948-7430

~~

In the April Fixes and Updates. in the table
of addresses and telephone numbers relating to computer conferencing systems.
we gave the wrong number for the New
Jersey Institute of Technology. (NJIT runs
the Electronic Information Exchange System.) The correct number is (201) 5963437. Our apologies.

ing over coffee" and one of them will say.
"Honey. I'm feeling squeamish. Let's leave:'
The Nauseater (which is also spelled the
Nauseator) is priced at $7995 . And for the
nervous kind of guy. MachoTech sells the
Anti-Nauseater. a "belt-worn device which
is a must for anyone who doesn't own a
Nauseater:' Only $995.
Uh. but before you rush out to buy. keep
in mind that the announcement is dated
April I .

Houston Atariasts BBS
HASTE (Houston Atari ST Enthusiasts) is
operating a public domain bulletin board
system running on a 520ST with an upgraded memory of I megabyte. The grour
has an electronic newsletter that's available for downloading. The telephone
number of the HASTE BBS is (713)
955-9532.

How to Access and Use BVTEnet Listings
To access BYTEnet Listings. call (617)
861-9764 . When you get the carrier
tone. enter two or three carriage
returns so that our software can determine your operating parameters.
Optimum modem settings are 8 bits.
1 stop bit. and no parity at full duplex.
or 7 bits. 1 stop bit. and even parity
at half duplex. Acceptable operating
speeds are 300 or 1200 bps. At this
time. BYTEnet Listings does not sup-

port 2400-bps transmissions.
The BYTEnet Listings software itself
is menu-driven. Programs may be
downloaded using ASCII. Kermit. TeleLink. and XMODEM protocols.
BYTE listings are also available on
BIX. After connecting with the system.
type join listi ngs at the main prompt.
(For more information on BIX. phone
(800) 227-2983 between 8:30 a.m. and
II :00 p.m. Eastern time. weekdays.)
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Conducted by Steve Ciarcia
COMPAQ QUESTIONS
Dear Steve.
I am not very hardware-oriented. but I
enjoy your articles very much. especially
the one on keeping power-line pollution
out of your computer (December 1983).
After reading your article. I went straight
to Radio Shack and purchased a voltagetransient surge protector. Since we do not
have much lightning here (mostly irregular
current supply). will this device protect my
Compaq computer adequately?
Also. do you know of any board that
wou ld transform my Compaq into a telex
machine so I can send telexes without
dedicated equipment?
DANIEL POHORYLES

Herzlya. Israel
The transient surge-protection device
will protect your computer equipment
from transients produced by lightning as
well as those produced by the switching
of equipment connected to the same
power line. If your area suffers from frequent brownouts (sudden drops in the
supply voltage) or power outages. I
would suggest that you purchase an uninterruptible power supply (UPS). A number of UPS manufacturers advertise in
BYTE.
To send and receive telex messages.
you require a serial port. modem. communications software. and access to
either Western Union £asyLink or the
Mc/ Mail Network. Both networks provide access to the international telex
system as well as the ability to send hardcopy letters and electronic messages to
other network subscribers. Additional information regarding these services can
be obtained by contacting
Mc/ Mail
2000 M St. NW, Suite 300
Washington. DC 20036
(800) 424-6677
Western Union
9229 LBI Freeway, Suite 234
Dallas. TX 75243
(800) 527-5184
(Western Union)
Ministry of Communications
POB 23179
50
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Tel Aviv 61231. Israel
(9723) 28 12 61
(9723) 29 53 33

-Steve
TYPEWRITER CONVERSION
Dear Steve.
I have a Sperry/Remington Redactron
word processor. I would like to convert the
IBM Series 60 typewriter to stand alone
as a letter-quality printer. Do you know of
a company that has plans or parts to do
the conversion? I can do it from scratch.
but I would rather save time.
DENNIS A. POLLOCK
Albuquerque. NM
Here is the name and address of a
company that advertises interfaces for
your IBM Series 60 typewriter:
California Micro Computer
933 Warbler Ave.
Fountain Valley, CA 92708
(714) 964-9301

-Steve
ApPLE RESOWTION
Dear Steve.
I have an Apple 11 + and feel envious of
the 560-dot horizontal resolution available
on the Apple lie. I've had my Apple now
for years. and I have accumu lated coprocessor cards. etc.. that use their own
memory rather than the Apple's memory.
I am interested in any modification to
the Apple II + that wou ld perm it true
560-dot horizontal resolution. either by allowing the display of both high-resolution
screens at once or some other means. I
am specifically interested in hardware
modifications that would allow dots to be
independently addressable.
THOMAS DONALDSON

Canberra. Australia

FREE BYTES

Dear Steve.
I am currently using an IBM PC XT with
two floppy disk drives. and I am programming in Pascal. CBASIC and FORTRAN. I
(continued)
IN ASK BYTE. Steve Ciarcia anSlVers questions on
any area of microcomputing. The most representative
questions received each month lVilI be anslVered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
c/o Steve Ciarcia
POB 582

The Apple lie gets its 560-dot horizontal resolution by bank-switching the two
banks of video RAM and alternately displaying both banks slightly offset from
each other. This produces the single image from the two 280-dot images. Since
the Apple 11+ lacks the alternate bank
of memory at the high-resolution screen
addresses. there is no practical way to
COPYR IGHT

duplicate the effect.
While it is possible to rapidly switch between the two high-resolution pages on
the 11+ . it isn't possible to offset the
pages horizontally to double the resolution as with the lie.
The colors displayed by the Apple 11+
are determined by whether or not a
given dot is on. the horizontal coordinate
of the dot (even or odd column). whether
or not an adjacent dot is on. and whether
or not the high bit of the byte that dot
occupies in memory is on. Because of
this. an individual dot cannot be changed
without changing adjacent dots. I know
of no simple hardware modification that
will alter this. Smooth animation is
achieved on the Apple by shifting all the
dots in the animated image. In order to
smoothly move an image across the
screen. seven different bit-mapped
shapes are required for each image. For
information on this type of animation.
see the article ./\ New Shape Subroutine
for the Apple" by Richard T. Simoni Ir.
in the August 1983 BYTE. Also refer to
Apple Graphics and Arcade Game Design by leffrey Stanton (/982. The Book
Company. 11223 South Hindry Ave.. Los
Angeles. CA 90045).-Steve

©

Glastonbury. CT 06033
Due to the high volume of inquiries. personal replies
cannot be given . All letters and photographs become
tfle property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
Tlie Ask BYTE staff includes manager Ha rv
Weiner and researchers Eric Albert, Bill Curlew. Ken
Davidson. Jeannette Dojan, Jon Elson. Roger James.
Frank Kuechmann. Dave Lundberg. EdlVard Nisley.
Dick SalVyer, Andy Siska. and Robert Stek.
1986 STEVEN A . CIARC IA. ALL RIGHTS RESERVED.

Those who insist on C compiler performance
are very big on Mark Williams.
And the compiler is just part of our total CProgramming System.
~"J

"'~ (# These and other powerful
&~ utilities now included in the C

.I#'

<t~
,
,
,
,

Programming System:

, make: compiles only what's necessary

from mUltiple modules, a powerful programming discipline
diff: identifies differences between two files
m4: macroprocessor expression editing
and substitution
egrep: extended pattern search
MicroEMACS: full screen editor with source

COMPILER FEATURES
, Runs under MS-DOS
, Full Kernighan & Ritchie C with recent
extensions including void and enum
, Register variables for fast, compact code
, Full UNIX'" compatibility and complete
libraries
, Large and small memory models
, MS-DOS linker compatibility
, 8087 Support
, One-step compiling
, English error messages
, ROMabie code
, Linker, assembler, archiver
, Extensive third party library support
csd C SOURCE DEBUGGER
, Debugs at C source level without assembly
language
, Separate evaluation, source, program and
history windows
, Can execute any C expression
, Capabilities of a C interpreter, but runs in
real time
, Set trace poi nts on any statement or variable
© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.

Inquiry 20 4

Mark Williams' C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.
But a total development tool shouldn't stop with
compiling. Or go on and on with extras that add up and up.
Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.
And only Mark Williams' new 3.0 version includes
utilities like "make" to make quick work of even the
largest projects.
From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 60-day money back
guarantee when you call
1-800-692-1700 to order today:
Mark
You'll be big on the total C
Williams
Company
Programming system from
1430 West Wrightwood
Mark Williams, too.
Chicago, Illinois 60614
' In Illinois call 312-472-6659.
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Listing I : Assembly language routine to determine free disk space.

mov

DL,drive

mov
int
cmp

AH,36H
21H
AX,0FFFFH

je
mov

error
sec_clust,AX

mov
mov
ret
error:
ret

free_space,BX
bytes_sec,CX

;drive-0 - default drive
;drive-1 - A drive
;drive a 2 - B drive
;If AX returns FFFF, then drive ...
; ... designation was in error
;AX contains number of sectors ...
; ... per cluster
;BX contains free space in clusters
;CX contains bytes/sector

Listing 2: Sample FORTRAN code to call the routine in listing I.

INTEGER*2 CLUST,SEC,BYTE
INTEGER*4 FREE
CHARACTER*1 DRIVE
DRIVE=CHAR( 1)
C SUBROUTINE DISK IS DEFINED IN LISTING
CALL DISK(DRIVE,CLUST,SEC,BYTE)
FREE=CLUST*SEC*BYTE

fttlNmlg.j~~~;\n5tit~,1IflII']
,
•
•
•
•

haven't been able to determine how many
bytes are free on the disk from within a
program. Do yo u know of a routine in any
of the above languages or assembl y Ian·
guage that can solve my problem?
Also, I am interested in adding a removable hard disk subsystem to my computer.
I have seen many ads for such systems in
BYTE, but I don't know anything about
their compatibility, reliability, and speed,
What is you r opinion on some of these
devices?
AHMAD RAZA

Lahore, Pakista n
You can determine free disk space in
FORTRAN or CBASIC by calling an assembly language subroutine that uses
DOS function 36H (DOS 2,0 or higher).
In Pascal, yo u can write a procedure in
assembly language or use a built-in DOS
interrupt function call and retrieve the
results directly from the AX, BX, and CX
registers,
An assembly language code fragment
to get the disk 's free space is shown in
listing I. In order for this code to work,
you must set up addressing in the call(continued)

$1 39

Aula dial. aula answer (lone or pulse)
.........a.;:...,,-Oa..;;::a.L.I....
8 sial us indica lars & swilch seleclable
BEST ON THE MARKET
Auto speed selection (0·300, 1200 bps)
ON LY
Speaker with volume control
Aluminum case, with adaplor 6 MONTH WARRANTY
Modem board complelely assembled.

*

SEMI·ASSEM BLED

'$1 29

& guaranleed. 5 minutes assembI Y

XT PORTABLE $199
(P ric e includes only case, full size keyboard .)
(9" monitor. 130 wall power supply ex tr a.)
(Fit mega XT/AT m·board & standard cards .)

Size, weig hl & looks like Compaq.

CONCORD Technology Ltd ,

FACTORY PRICES ON

47 W. Broadway, Van ., B.C. Ca nad a V5Y 1 PI
Ph . (604)879·3555
or
879·7419

AT/XT or li e cases, cards.
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keyboards (mtntmum 25) $Call
Inqu iry 9 1

Inquiry 8

r
Now the biggest name
in C compilers comes in a size
everybody can afford.
Let's C:
$75
M

Introducing Mark Wtlliams' $75 C compiler. Want to explore C programming for the first time? Or just
on your own time? :Now you can do it in a big "Way without spending that "Way. With Lets C.
This is no little beginners model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang
and thousands of professional programmers. The one that wins the
Mark Williams Let's C
benchmarks and the reviewers' praise:
• For the IBM-PC and
MS-DOS
• Fast compact code plus
register variables
• Full Kernighan & Ritchie C
and extensions
• Full UNIX"' compatibility
and complete libraries
• Small memory model
• Many powerful utilities
including linker,
assembler, archiver, cc
one-step compiling, egrep,
pr, tail, wc
• MicroEMACS full screen
editor with source
• Supported by dozens of
third party libraries
• Upgradeable to C
Programming System for
large scale applications
development
Let's C Benchmark Done on
an IBM-PC/XT, no 8087.
Program: Floating Point
from BYTE, August, 1983.
Exec Time in Seconds
Let's C
134.20
MS 3.0
347.45

© 1985 Mark Williams

I

"(This compiler) has the mostprofessional feel ofany package we tested ..."-BYTE
"Of all the compilers reviewed, (it) would be my first choice for product
development." -David w: Smith, PC WORLD

And now for more big news. Get our revolutionary csd C Source
Debugger for just $75, too.
Use this coupon or charge by calling toll-free:
You can breeze through
1-800-MWC-1700. In III. call 312-472-6659.
debugging at the C source
ORDER NOW! 6()-DAY MONEY BACK Gt JARANTEE!
level ignoring clunky
assembler code.
Mark Williams Let's C
Affordable, powerful,
Please send me:
_ _ copies of Let~ C and _ _ copies of csd ( C Source Debugger)
debuggable.
Mark Williams
at $75 each. (Ill. residents add 7% sales tax.)
C
is
the
big name C
Lets
o Check 0 Money Order 0 VIsa, MasterCard or
American Exprcss
compiler at a price you can
N=c _ _ _ _ _ _ _ _ _ _ _ _ _ ____
handle. Get your hands on
it now.
Mill= _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
City_ _ _ _ _ _ _ _ _ State _

_ Zip _ __

Card # _ _ _ _ _ __ ___ Exp. Date _ _ _ _ __
Signaturc ___

UNIX is a trademark of Dell Labs.

_ _ _ _ _ _ _ _ _ _ _-"'BY-'-"O""66

O

Mark
Williams
Company

1430 West Wrightwood
Chicago, Illinois 60614
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ASK BYTE

ing program for the drive designation
and the returned variables, sec_clust
bytes_sec, and free_space. These can
be multiplied together on return by the
calling program to get the free bytes.
The sample FORTRAN code in listing
2 determines free space in drive A.
Your compiler manuals should give the
information necessary to call assembly
language subroutines, and you can get
more information about using the DOS
INT 21H functions from the IBM DOS

Technical Reference Manual.

The Bernoulli Box is reputed to be an
excellent device, as are the removable
hard disk drives you mention. The Bernoulli Box is a little slower than the
others, and I believe its disks are a little
less expensive. All are compatible with
the PC XT. -Steve
IBM PC AT Bus
Dear Steve,
I was disappointed to find that the ar-

ticles in BYTE's Inside the IBM PCs issue did
not include any information on the PC AT
bus. 1haven't been able to find any information on this bus. Bookstores have a
tremendous range of material on PC software but nothing on the PC hardware
design. I am interested in adding a PC-type
bus to my SBI80 Single-board computer.
I'd like to be able to plug in a highresolution monochrome controller. an internal modem board, or any of the other
boards designed for the PC Can you help?
PETER LAUGHINGWOLF

Santa Rosa, CA

ALL OF OUR PRODUCTS
ARE

PART

OF THE

SAME

FAMILY

TREE

COMPATIBLE, DEPENDABLE & AFFORDABLE
"... masterpiece of IBM imitation
... minor masterpiece of the
circuit·designer's
art."·,

'The most Gompati-

b/e IBM clone
I've ever worked
with."

~-

Ii [:
MEGA-BOARD-XT'M

Lee Konowe, American
Software Club, Ridge~eld,Ct.
\

4 computers in-2 printers out

• Automatically r()utes computer to printer • Internal buffering 64K or 256K

• MEGA~BOARD-AT'fM
80286 CPU • Our own
DTC-AT-BIOS

• MEGA.:.BOARD-XTTM

The industry standard with our
DTC-XT-BIOS

-Steve _

;"\

MEGA-KIT
Winn L, Rosch, Cloning Your Own
SWITCHING BUFFER
PC, PC Magazine, July 10, 1984.

• MULTIPLE INPUT/
DUAL OUTPUT
SWITCHING BUFFER

IBM publishes detailed technical information on its personal computers in the
hardware technical reference manuals.
The company publishes a separate
manual for each model and sells them
through authorized IBM dealers and IBM
Product Centers. The Graphics Display
Controllers used in the PC AT are the
ones made for the Pc. The AT has a couple of PC-type expansion slots for display
boards and other compatible PC addons, so if you want to add a PC Graphics
Display Adapter to your SB 180, you need
only the PC bus information. This is available in the PC Technical Reference
Manual and has also been published
in a number of books and magazines.

CI·RCU·IT CE-L·L-A·R
FE-E·D-BA·CK

• MEGA-NETTM
Token-passing ring LAN • IBM
NETBIOS Compatible
OEM QUANTITY PRICING
AVAILABLE ON REQUEST
XT Bare Board
59.95
XT Assembled 256K
299.95
Mega-Case
69.95
Mega-Kit
750.00
DTC-XT-BIOS
29.95.
Power S\,Ipply
89.95
Switching Buffer
399.00
AT-BIOS and XT-BIOS licensing.
IBM II a rcgl$lcrcd trademult of h'llernll1onll BusinCSI MAchines Corporation.

Display Telecommunications Corporation
8445 FreeporfParkway • Suite 445 • Irving, TX 75063
1-800-227-8383 • For Technical Calls Only: 1-214-607-1382
TELEX 5 to60()0 176 DTC UD
Thanks for making us 1986 Small Business Exporter of the Yea~
for the state of Texas.
..

INSTALLATION PROBLEMS
Dear Steve,
Regarding your December 1983 article
("Keep Power-Line Pollution Out of Your
Computer"). I've already installed metaloxide varistors in a Radio Shack four-outlet
power strip. I also have a six-outlet strip
that is riveted together-this makes it
tough to get inside the assembly to install MOVs. Any ideas? Radio Shack now
carries an SNR-20A130K MOV, catalog
#276-568. Is it adequate as a substitute?
I'd like to hook the Osborne up to a Prowriter printer via the Osborne's serial port
(the Prowriter uses a parallel interface). I
have read Alan Wilcox's "Serial to Parallel""
article in the August 1983 issue of Dr.
Dobb's loumal. but I need some help. All I
need is a simple serial-to-parallel box that
will work with the Osborne.
AMER NELSON

Seattle, WA
(continued)
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Princeton SR-t 2 and
Sigma Designs Color 400

"The Wtimate in Graphics
Resoludon and Perfonnance:'••
PC Products June 1985

SR-12 and Color 400. A brilliant combination for super-high resolution
graphics and a crisp character ,~isplay.
For a brighter, sharper
display with your IBM
PC, XT, or AT, here's a
team that can't be be.at.
The SR-12 super-high
resolution AGB monitor
from Princeton Graphic
Systems and Color 400,
the advanced color
graphics adapter card
from Sigma Designs.

--

fessional design applications, Color 400 is the
answer to your graphic needs.

Turn on SR-12 for the impressive
results. The SR.12

displays your Color 400 image with unmatched clarity
and brilliant color. Because
the SA-12 combines a
.31mm dot pitch tube and a
non-glare screen with an
incredible 640 x 400 non\
interlaced resolution, you
get a flickerless image
that's as crisp and clean as
A Revolution in
~
~
a personal computer can
Resolution. Begin by
,----.::.......l ' ~ produce.
\~&"_"'_"'-"------~""'~S:R~.1;2
See how impressive this statesnapping the Color 400 into
your PC. Without any softof- the-art image can be on your own
ware modification, text suddenly
system . Visit your local retailer
becomes readable. Graphics turn
and ask about this new color
sharper and cleaner. Jagged edges
graphics team. Princeton Graphic
smooth out, and annoying flicker
Systems' SA-12 and Sigma Designs'
fades away. Color 400
Color 400. An unmatched, brilliant
automatically doubles
combination .
the number of lines on
standard line software.
It allows true high
__ j ,
resolution display of
Lotus 1-2-3 and Symphony
~ charts, graphics from Dr. Halo,
CadPlan, Lumena 400, and
others. Also, create dazzling
business charts in 16 vibrant
colors with Paintbrush 400,
included with the card. Enjoy fully formed,
monochrome quality characters in text mode. For
word processing, spreadsheet, CAD/CAM, or pro-

c.cvvl1'l

P INCETON'·

= -- SIGMA
~ ---=: DESIGNS

GRAPHIC

SIGMA DESIGNS, INC., 2023 O'Toole Avenue, San Jose, CA 95131
(408) 943-9480 Telex: 171240

SYSTEMS

Princeton Graphic Systems, 601 Ewing Street, Bldg . A, Princeton, N.J. 08540
(609) 683-1660, Telex: 821402 PGS PRIN ,
Ext. 2204

(800) 221·1490

Graphic Screens courtesy Mouse Sys tems , Inc. and Forthright Systems, In c.
IBM PC, PC XT, and PC AT are registered trademarks of International Business Machines , Inc.
AutoCAD is a registered trademark of AutoDesk Inc. VersaCAD is a registered trademark of T and W Systems, Inc.
Inquiry 272
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Escapelhe
Programmer·s
Prison
Do you feel imprisoned by your IBM PC?
Do you spend too much time wrestling
wi th a rigid, unyielding programming
language? Are you tired of clumsy programming tools that straight-jacket your
creativity instead of liberating it?
If so, you're ready for Methods-a Smalltalk, obj ect-ori ented programming system for the IBM-PC and compatibles that
sets you free from the constraints of
other languages. Until you program with
Methods, you don't know just how quick
and creative programming can be on the.
IBM PC .

Methods is . . .
... high-performance object-oriented programming. A powerful, language-compatible
subset of Smalltalk-80 T " .
. . . a toolkit of over 100 c1asses- easily-customized software building-blocks fo'r rapid, incremental development of real-world applications.
... an open-ended, window environment that
encourages ex ploration while allowing reCOVel)! from any error.

. .. extensively documented in a four-part
manual for everyone from beginners to
experienced programmers-the perfect introduction to Small talk programming.
.. . ideal for software prototyping, simulation,
databases, advanced user interfaces, and
numerous AI ap plications.
Methods also offers easy access to DOS, a
powerful directory/file browser system, remote
UNIX'" access, an object-oriented shell fo r
DOS programs, and much more.
Methods requires DOS and 512 K RAM on
IBM PC's (including AT) or "compatibles,"
and can be used with or without a mouse.

cligitalk inC.
5200 West Century Boulevard
Los Angeles, CA 90045
(213) 645-1082
Available from Digitalk for $250. Outside U.S. add
$15.00 for shipping and handling.
Californ ia residents add sales tax.
Educational and dealer
discounts availab le.

IBM is a trademark of

Intemationa1 Business Machines Corporation.
Smalltalk-80 is a trademark of Xerox Corporation.
UNIX is a trademark of Bell Laboratories.
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To install MOVs in your riveted power
strip, you need to drill out the rivets. The
Radio Shack MOV you mentioned will
work fine.
The article in Dr. Dobb's Journal is what
you need if the Osborne supports the use
of the CTS (clear to send) signal, usually
found on pin 5 of the RS-232C connector. This requires provision of the
necessary hardware and software by
Osborne-check your manual.
Another way of controlling the data is
by sending XON/XOFF codes back to the
computer-often found as Control-S and
Control-Q on many computers. An article describing a circuit for this appeared
on page 225 of the April 28. 1983, issue
of Electronic Design .-Steve
POWER

Dear Steve.
I design industrial contro l equipment.
The company I work for has a steelfab ri cation shop with a lot of heavy-duty
electrical equip ment. The utility bill for th is
shop is around S5000 a month. I was
asked to look into the possibility of reducing this monthly cost.
I first looked at the cost ca lculations and
found that the amount due is 110t calculated by multiplying th e total kilowatthours used by the cost per kilowatt-ho ur:
things like kilowatt demand and periodic
averaging are primary factors in the calculations. The utility company was hesitant
to di scuss these subj ects in detail. From
what they did say. it seems that the current drawn is averaged every 15 minutes.
and the highest average is used to determine the kil owatt demand factor. Also. if
an average of any previous month is
higher than any of the present month. the
higher value is used. With all this equ ipment. it's obvio us why the bill is so high.
I decided to build a power mon itor.
similar to th e o nes you described in the
September 1984 and Jul y 1985 Circuit
Cellar articles. I am dealing with 440-V AC
three-phase power: the monitor therefore
requ ires three senSing resistors. I made
three sensi ng resistors (out of steel bolts)
of 0.00 1 ohm each and th ree ca li brated
precision rectifiers. I would like to get an
analog graph of the current waveforms. Do
you have any suggestions?
Do you know of any way to red uce the
heavy currents drawn from th e line at turnon? I have devised a way to reduce surges
in single-phase circu its using rap idly
switched capacitor devices to source current pulses when required. but this particular device is not applicable with threephase ci rcu its.
Also. I would like -to kn ow the power
(continued)

WHyeopy

ONA

FLOPPY?
When you store all your files on floppy disks, problems pile up.
First, there's time. You waste lots of it, transferring data.
There's space. You sacrifice it to stacks of disks. And then,
there's your mind. You lose it trying to find lost floppies.
And if you get sloppy, forget it. A scratch, a cigarette
ash or punching the wrong key can
cause electronic amnesia, wiping
out days of hard work.
With the new NCR PC6,
you're now protected.
The PC6 offers a backup
tape drive that insures
you against data loss.
It's super fast and
super compact.
You can back up
a 10MB hard
disk in roughly
8 minutesmore than an
hour faster than with floppies. And one small tape
cartridge stores as much as 27 floppy disks.
What's more, the NCR PC6 runs virtually every
important software program. It's megafast, has
high resolution graphics, and is designed to grow as
you grow.
So droppy your floppies.
You're in better shape
with tape. Especially
with NCR.
For your nearest
NCR dealer, call
toll-free 1-800-544-3333:~
A BETTER PERSONAL COMPUTER.
IT'S EXACTLY
WHAT YOU'D EXPECT FROM NCR.
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Try It.
Then Buy It.

PC-Write.,m
A fast, full-featured word
processing package for the
unbelievable price of $10.
Complete. You get a manual
on disk, mail merge, split
screen, keyboard macros,
on-screen formatting, full
printer support, and more.
Tty PC-Write for $10.
Then register for $ 75 to get:
• latest diskette
• printed manual
• two updates
• phone support
• newsletter
Registration supports our
"shareware" concept that
keeps our prices low, and
allows our development of
PC-Write enhancements.
Shareware means you can
get PC-Write from a friend
or user group to try, and
give away copies yourself.
Then register if you like it.
No risk!
Byte

June 1986

NOW

Version 2.6

with our great new manual,
expanded formatting options,
HP LaserJet+ support, and
extended directory still $75.
Prices going up July 1, 1986.

Order PC-Write Today.
Satisfaction Guaranteed.

I.

97~2:~452
IVISA
~
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219 First N. #224y
Seattle, WA 98109
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rating of th e jumbo paper clip resistor of
your September 1984 power monitor. In
the current monitor in the July 1985 Circuit Cellar. you state that currents up to
100 amperes can be monitored : is the
power rating of the paper clip sufficient
to keep it from heating at this current?

modules are the older types would be to
take them apart and examine them . If
you bought them within the last couple
of years, however, you should have the
newer models. -Steve

DALE NASSAR

Dear Steve,
Along with about 2 million other Americans. I own a computer that runs CP/M
2.2 as its primary DOS (the computer is
an Epson OX-IO. and it has a nice highresolution display). I'd love to upgrade my
computer for faster speed and a more
flexible operating system.
If the SBI80 can be adapted as an outboard or in-board (my Epson has expansion slots) upgrade for CP/M machines, it
would really put a crimp in Big Blue's
bottom line by inhibiting sales to people
who would otherwise dump their CP/M
machines to get better performance. I resent IBM's stifling of innovation in the
field. An upgrade board with the SBI80
would do more to shift the marketing
toward innovation.
I'm not technically competent in electronics-even so, your purpose came
through loud and clear. You stimulated my
interest in learning (rather than just using)
computers: I've ordered ZCPR3 to explore
this system.

Amite. LA
First of all, let me say that I am impressed with your application of the
power monitor circuit using steel bolt
sensing resistors. To obtain an analog
hard-copy graph. you could use one of
the commercial high-speed oscillographic
recorders. You can obtain these
recorders with a wide variety of chart
speeds and input voltage ranges. If you
want to record the current of each phase
at the same time, you can also obtain
these recorders with multiple pen capabilities. One commercial source for this
type of equipment is Hewlett-Packard. In
Louisiana, you can contact
Hewlett-Packard Company
3229 Williams Blvd.
Kenner, LA 70062
(504) 443-6201
Reducing the heavy current drawn from
the line by a large three-phase motor at
turn-on would wind up being a major job,
and I couldn't attempt it here.
My paper clip was good for about 20 A
continuous and 100 A with low-duty
cycle.-Steve
B8R X-IO
Dear Steve.
I am interested in building your Home
Run Control System. However. I remember
you did not speak favorably of the BSR
X-IO system in your July 198 3 article on
the RTC-4 real-time controller. What has
happened to change your mind about the
BSR X-IO units? If they have improved their
modules. how can I tell if I have the updated units?
CLIFTON WOOLMAN

Colorado Springs, CO
The BSR problems that I mentioned in
that article were based on my experiences several years prior to that time.
Since then, the modules have been improved significantly. The triac in the lamp
modules was replaced with one having
a higher power rating. Over the last
several years, I have not had one fail, and
others report the same thing. The
original appliance modules had a
solenoid and microswitch combination
that has been replaced by a latching
relay. The only way you could tell if your

8B180

MICHAEL LASKY

Brooklyn, NY
Thank you for your kind words about
the SB180. While I haven't had the opportunity to work with the OX-IO, I would
guess that it might be possible to install
an SBI80 in it. However, you would be
wise to team up with an electronics
hacker to determine the true feasibility.
You just might be able to salvage the disk
drives, power supply, keyboard. and
display,
By the way, look for an article on adding a high-resolution graphics display
adapter to the SBI8o. It should come out
some time this fall.
I hope that you continue using and
learning about computers.-Steve •
Over tne Ijears I nave presented manlj different projects in BYTE. I know manlj of Ijou
nave built them ana are making use of tnem
in manlj waljs.
I am interested in nearing from anlj of Ijou
telling me wnat Ijou've done witn tnese projects
or now Ijou malj nave been influenced blj tne
basic ideas. Write me at Circuit Cellar Feedback. POB 582. Glastonburlj. CT 06033 .
and fill me in on Ijour applications. All letters
and pnotographs become tne propertlj of Steve
Ciarcia ana Cal1J1ot be retumed.
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.News about the Microsoft Language Family
Your Microsoft®FORTRAN Progrclms Can Call Microsoft C Library Routines
Microsoft FORfRAN's long,established history includes powerful scientific subroutines drawn
from a vast user community. Microsoft C has a rich operating systems background, strong string
and bit manipulation support, and growing strength in the program portability arena. The following
demonstrates how easily one can call C functions from a FORfRAN program.
Spawnlp creates and executes a child process. In this example, we suspend the parent program
while the child program executes. When the child program terminates, the parent program
resumes execution.
Spawnlp is declared in C as follows:
int spawnlp (mode, path, argO, arg1, ... , argn)
int mode; char ~'path, '~argO, ... , '~argn;
We declare the interface to FORTRAN with this program fragment:
integer'~2 spawn
interface to integer"'2 function spawn [c, varying, alias: 'spawnlp'] (mode)
integer"'2 m9de
end
Spawn is the function name we will use from FORTRAN. We declare the return type of spawn to be
integer*2. [c] indicates the C language. [varyingl tells that a variable number of arguments may be
passed. An [alias] is used because the C name for the function spawnlp has 7 characters; names in
FORTRAN are only significant to 6 characters.The string arguments are undeclared in the interface
and assumed to be passed from FORTRAN by value.
The function can now be invoked as follows:
i = spawn(O,loc('exemod'c), loc('exemod'c), loc('demoexec.exe'c), int4(0))
The C spawnlp function expects addresses of strings, not actual characters, so we use the LOC( )
function. C strings differ from normal FORTRAN strings; we specify these by the" c" after each closing
quote. We use INT4(0) to pass the last parameter, a C NULL pointer (32,bit integer zero).
Starting with the release of Microsoft FORTRAN 3.3, Pascal 3.3, Macro Assembler 4.0, and
C Compiler 3.0, these Microsoft languages are designed so libraries and subprograms written in any
one can be used in any other. Any C routine (not just spawn) can be interfaced to FORTRAN. And
they are supported under both MS,DOS®and XENIX~ for additional program portability.

For more information on the products and features
discussed in the Newsletter,
write to: Microsoft Languages Newsletter
16011 NE 36th Way, Box 97017, Redmond, WA 98073,9717
Or phone:
(800) 426,9400. In Washington State and Alaska,
call (206) 882,8088. In Canada, call (416) 673,7638.

Latest DOS Versions:
Microsoft C Compiler
Microsoft COBOL
Microsoft FORTRAN
Microsoft Macro Assembler
Microsoft Pascal
Microsoft QuickBASIC

Microso(( , XEN IX and MS ·DOS are registered trademarks of Microsoft Corporation.

Look for the Microsoft Languages Newsletter every month in this publication.

3.00
2.10
3.31
4.00
3.31
1.02
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Lasography is the most revolutionary invention to hit the
office since xerography.
Lasography Xerox was responsible for both.
h4
But while xerography faithfully copies your
lT!~eS t e documents, Lasography actually lets you create
I ••
original documents.
And that means more than producing a laser-sharp pie chart.
Lasography means creating graphics that make your
point more forcefully. It means writing better letters and more
memorable memos.
It means not only manipulating your data in ways
you've never dreamed of. It means printing on paper exactly
what you've created on the screen.
Your documents won't just look better. Theyll be
better.
_
Taken separately, these products
- ..
-.
equal or surpass any on the market.
Thken together, they become a whole
new way of working. And to keep your Lasographic system
working, you can calion the team that invented it. Team Xerox.
Any way you slice it, you're better off with a Xerox pie
than an IBM pie. Or even an Apple pie.

d

erence.

-==

Mix text and graphics any
\Vay you like on the Xerox
6085 Professional Computer
System. Create ne\V charts.
Write. ·Edit. Re-edit.
Draw a pie an Apple
can never match.

"
ION.
'
k of XI:.ROX
CORPORAT
'
numbers
<.Ire t.radem~~"ii~ess
MiII.:hincs
Curpo ration.
,
of Intcrna!JOllll l B : Inc.
trademark of Apr IcCOmpU(cf

Manufacturing
20%

Personnel

13 %

PurchaSing

10 %

Engineering
20%

~
~
Due to increased
competition in this market
in 4Q '85, Marketing and
Engineering budgets have
been increased 3% and 4%
reSpectively oVer fiScal '85.
Personnel has been cut 3%.
Legal and Accounting, cut
2% each.

Legal

12 %
ACCounting
10%

Put Us To Work For You
To Order:

DATABASE SYSTEMS
ASHTON·TATE
5399. dBase 111+
BORLAND
65. Reflex
MICRO RIM
379. R:Base 5000
NANTUCKET
359. Clip per

WORD PROCESSING
$ 39.
59.
109.
245.
85.
179.
249.
295.
65 .
229.
245.
289.
235.

DAC
Easy Word
LIVING VIDEOTEXT
Ready
Think Tank
MIC ROSOFT
Word
MICRO PRO
Easy
WordStar 3.3
WordStar Professiona l
WordStar 2000 +
MULTIMATE
Just Write
Multirnate
Executive

Advan tage
SSI (Satellite)
WordPerfec t 4.1

SPREADSHEETS
$335.
124.
65.

LOTUS
1·2·3
MICROSOFT
Multip lan
PAPERBACK
VP Planner

1 ·800·547·1 289
Oregon: 1-800-451 -5151 • Hours: 6-6 Pacific Mon-Fri , 8-4 Sat

Business A c counts Call 1·800·4 ·CONROY
PROGRAMMING
LANGUAGES
BORLAND
$ 22. Turbo Tutor
32. Turbo Toolbox
35. Tu rbo Graphix Toolbox
4 0 . Ed itor Toolbox
46. Turbo Pascal
46. Trave li ng Sid ekick
59. Tu rbo New Pack
63. Turbo Pro log
65. Turbo Lightning
78. Turbo Pascal w /8087 & BCD
79. Trave lin g Sidek ic k Combo
155. Jumbo Pack
LIFEBOAT
285 . Lattice C Compil e r
MIC ROSOFT
99. Macro Assembler
199. Pasca l Comp il er
275. C Compiler
229. Fortran Compiler

COMMUNICATIONS
HAYES
$107.
95.

INTEGRATED
PACKAGES

169.

$415.

Framework II

105.
169.

459.

LOTUS
Sym phony
MICROSOFT

95.
135 .

ASHTON·TATE

65 .
57.
75.
84.
65.

Windows
SOFTWARE PUBLISHING
Proof
Report

File, Write, Graph, Access or Plan
QUA RTERDECK
DesQview

GRAPHICS
DECISION RESOU RCES
Sign Master
Diag ram Maste r
Chart master
Map Master
GRAP HICS COMMUNICATION
215. Freelance
329. Graphwriter Combo
MIC ROGRAFX
109. Draw
115. Windows Draw (Req. Windows)
229. PC Draw
275. In·A·Vision
MICROSOFT
199. Cha rt

$155.
209.
235.
245.

ORDERING
INFORMATION
• Ma n to: 120 60 SW Garden Place
Por tland, OR 97223
• We also carry products for the Apple II series
a nd Maci ntos h
• Most orders shipped Federal Express Standard
Ai r.
• Shippin g Charges:
· us and Puerto Rico add 3% ($5 minimum)
· Canada add 12% ($15 mini mu m)
· Foreign add 18% ($25 minimum)
· APO, FPO & other US Territories add 6%
($10 min imum)
· Ca ll for rates on monitors, printe rs, and
systems
• We immed iately ho nor cashi er's checks,
Fortune 1000 and Governme nt c hecks. We
must hold others for clea rin g.
• Adve rtised ' prices r eflecl a discount for
Conroy·La Point e cred it card or cas h. Add 3%
for Visa, Maste rCard or American Express.
• Prices subject to change without notice.
• Custome r Service De partm ent: 503·620·9877
8·5 Paci fi c Mon·Fri
• Foreig n & Local Sales: 503·620·9878

Conroy-LaPointe Compute r Stor es
Inde pendently owned and ope rated by
Co nroy· LaPointe Compu ter Stores, Inc.

• San Francisco, CA 415·982·62 12
• Seattle. WA 206·455·0206
• Portland, O R 503·620 ·5595
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PRINTERS & PLOTTERS

Smar tcom II

KENSINGTON
Easy Link Mail Manager
MIC ROSOFT
Access
MICROSTUF
Crossta lk
Tra nsporter
VM
Re lay
Re lay Go ld

UTILITIES
ALPHA SOFTWARE
$ 57.

PERSONAL FINANCE

109.
55.
75.

MECA
Managin g The Market
Managin g Your Money
MONOG RAM
Doll ars & $ense
SIMON & SC HUSTER
J. K. Lasse r Money Manager
TlMEWO RKS
Persona l Financial Pla nn e r

PROJECT MANAGEMENT
$289.
265.

HARVA RD
Total Project Manager
MIC ROSOFT
Project

ACCOUNTING
5325.
39.
55.
165.
339.

$ 13.
14.
36.
49.
11 9 .
175.
229.
349.

BPI
GL. AR. AP or PayrOll
DAC
Easy Payroll
Easy Accounting
EVE RGREEN
One·Write·P lus
REAL WORLD
GL. AR. AP. PRo Inv or Pa yroll

RAM CHIPS
64 K. 200 NS Kits
64K. 150 NS Kit s
256K Kits
128K Kits lor AT
HAUPPAGE
8087 Chip
8087·2 Chip
80287 Fast 5 for AT
80287 Fast 8 for AT

EXPANSION BOARDS

389.
419.
599.
649.
795.
995.
CALL
275.
439.

ENTER COMPUTER
Sweet P 100 Plotter
Sweet P 600 Plotter
EPSON
FX 85 160 cps. 32 NLQ
HI 80 Plotter
FX 286 200 cps. 40 NLQ
LQ 800 180 cps. 60 LQ
LQ 1000 180 cps. 60 LQ. IS"
LQ 1500200 cps. 67 LQ. IS"
O KIDATA
182 S or p. 192 S or p. 193
PANASONIC
PI091 120 cps.
P3151 Daisywheel

MONITORS
$ 125.
135.
159.
409.
549.
609.
795.

AMDE K
300G 12" Green Composite
300A 12" Amber Com posi te
3 lOA 12" Amber TTL
Color 600
Color 722
Color 725
Color 730
NEC
1280 Green
1285 Amber
JC 140lP3A Multisynch
PRINCETON
MAX 12 12" Ambe r TTL
HX· 12 12" Co lor RGB
HX 12e RG B for IBM·EGA
SR·1 2 Hi Res RGB

AST
$275. SixPak Plus. 384K
395. Rampage fo r PC
495 . Rampage for AT
INTEL
CALL Above Board 64 K For PC
CALL Above Board 128K lor AT
MAGNUM
95. Eco no RA M 384K
139. PC MasterCard No RAM
189. PC MasterCard 384K
325. PC MasterCard 1.5 MB
O RCH ID
279. Conquest No RAM
TALLTREE
279. JRAM AT3. No RAM for AT
279. JRAM 3. 2S6K EMS Board. PC

POWER & SURGE
PROTECTION

VIDEO BOARDS

$ 93.

$265.
159.
309.
4 19.

Keyworks

AM BER
40. Homebase
BORLAND
46. Supe r keys
52. Side kick (copiable)
CENTRAL POINT
23. Copy II PC
23. PC Too ls
8 1. PC Option Board
FIFTH GENERATION
105. Fastback
FINOT GROUP
64. Keep Trac k
FUNK
39. Sideways
NO RTON
59. Utilities
ROSESO FT
80. Prokey

$ 85.
109 .

MEMORY CHIPS &
COPROCESSORS

5299.
849.

429.

549.
899.
489.
649.
789.
1085.
1 150.
1225.
1999.
99.
175.

CDC Floppy Drives
Half Height 360K
Full Heig ht 360K
IRWIN
10 MB Tape Backup Kit
MOUNTAIN
20 meg DriveCard Ha rd Disk
SEAGATE Hard Drives
20 meg fo r PC
20 meg fo r AT
30 meg for AT
SYSGEN
60 MB Inte rn al Tape Backup
60 MB External Tape Bac kup
20 MB Ha rd Disk. 20 MB Tape (PC)
30 MB Hard Disk. 60 MB Tape (AT)
TEAC Floppy Drives
55·BV Half Height 360K
1.2 MB Flo ppy Dr ive For AT

INPUT DEVICES &
DIGITIZERS
HITACHI
Tiger Tab le t II (4 Buttons)
KEYTRON ICS
185. KB 5 151 Keyboa rd
3 19. KB 5153 Keyboard
MICROSOFT
129. Mouse
139. Serial Mouse
MOUSE SYSTEMS
129. Mou se With Soft wa re & PC Paint

$969.

MODEMS
$4 19 .
379.
629.
579.
299.
499.
499.

179.
459.
559.
599.

EVEREX
T he Edge
HERCULES
Co lor Graphi cs
Graphics Card
QUADRAM
EGA+ Board
VIDEO 7
VEGA Board

DRIVES &
TAPE BACKUPS
$ 95 .
119.

125.
125.
599.

HAYES
1200 External
1200B Interna l
24 00 Exter nal
24 00B Internal
US ROBOTICS
Password 1200 External
2400 Externa l
2400 Inter nal

CON ROY·LAPOINTE
130 Watt Power Suppl y
CURTIS Sur ge Suppressors
Diamond, 6 ou tlets

30.
35 . Emerald, 6 outlets, 6' cord
47. Sapphire. 3 outl ets. RFI filter
55. Ruby. 6 outlets. cord. RFI Filte r
KENSINGTON
92. MasterPiece
129. Mast erpiece Plus

DISKETTES &
ACCESSORIES
$ 16.
11 9.
29.
279.
11.
89.
28.
269.
29.
19.
34.

CON ROY LAPO INTE DISKETTES
DS/ DD 10
DS/D D 100
DSIHD 10 for AT
DSIHD 100 for AT
GENERIK DISKETTES
DS/ DD 10
DS/ DD 100
DS/ HD 10 lor AT
DSIHD 100 lor AT
DYSAN
DS/D D 10
MAXELL
DS/ DD 10
DS / HD 10 for AT

LASER 128
Apple· lle, IIc Compatible

$
•

5

ggWith
Monitor
& Software

128K RAM , 32K ROM
• 65C02 CPU
• 5%" Floppy Drive
• 1 Expansion Slot , lie
• 1 Parallel , 2 Serial Ports
• External Drive Port
• Numeric Keypad
• 4 Cursor & 10 Function Keys
• Supports Double Hi Res
• Mouse/Joystick Port
$995 With Monitor, Printer,
2nd Drive, Software 839
SM

Conroy-LaPointe
Inqu iry 92 for Apple. Inquiry 93 for IBM Pe ripherals. Inquiry 94 fo r all others.

B·O·O·K

R·E·V·I-E·W·S

MUSICAL APPLICATIONS
OF MICROPROCESSORS,
2nd edition
Hal Chamberlin
Hayden Book Company
Hasbrouck Heights. NJ:
1985
802 pages, $39.95
COMPUTER MUSIC:
SYNTHESIS,
COMPOSITION, AND
PERFORMANCE
Charles Dodge and
Thomas A. Jerse
Schirmer Books
New York: 1985
38 1 pages, $29.95
FOUNDATIONS OF
COMPUTER MUSIC
Curtis Roads and
John Strawn. eds.
The MIT Press
Cambridge. MA: 1985
712 pages, $50
ELECTRONIC AND
COMPUTER MUSIC
Peter Manning
Oxford University Press
New York: 1985
291 pages. $29 .95

MUSICAL APPLICATIONS OF MICROPROCESSORS
Reviewed by Donald Swearingen
he second edition of Hal Chamberlin's Musical Applications of Microprocessors might be more accurately titled
Sound Synthesis from A to Z because the contents speak more
to seasoned electronic and computer music practitioners
than computerists. The book is filled with a myriad of
esoteric subjects ranging from the characteristics of operational transconductance amplifiers to the properties of
binary arithmetic. While the book's basic orientation is often
more in line with all engineering background than that of
a musician, Musical Applications is nevertheless valuable for

T

ILLUSTRATED BY JULIE SCOTT

II

anyone interested in computer music applications.
The author offers background material on the
goals. history. and practice
of music synthesis: funda!)!>"">I mental sound parameters,
tape and voltage-control
I (analog) methods, direct
I computer
synthesis, and
the growing role of computers in sound processing.
Although the material is not
new. it represents a fairly
good overview of basic
--:,:.;--sound synthesis issues. A.
brief history of microprocessors and microcomputers and a detailed
discussion of the 6502 and
68000 is also included.
ANALOG

If you 're constructing and
interfacing to your own
analog sound synthesis system, Chamberlin's discussion of computer-controlled analog synthesis will
delight you. He details
analog system hardware
down to the level of tran~_--=-_-,--'l'~--,-T.-,· sistors and operational
amplifiers. While some
readers may not be excited by discussions of MOSFET
switches and R-2R resistive ladders, those with solid
technical backgrounds will find a great deal of useful
material. However, I found this discussion to be the most
expendable. Chamberlin seems indecisive about the level
of detail he wants to expose readers to. As a result. he
combines a variety of topics under the general heading
of controlled analog synthesis and even includes a discussion of vector and raster display devices (with circuit
diagrams). I doubt many people are interested in constructing their own digital-to-analog converters. but there
is material here for those who are. In the end, however.
much of this section seems vaguely dated in an era when
(continued)
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sound synthesis is becoming almost excluSively the province of all-digital devices.
DIGITAL

BetterBASIC runs
existing GW-BASIC/PCBASICA programs on IBM PCs
and true clones yet gives you structure
and access to full memory. BetterBASIC has more
than 150 statements in addition to the standard
Microsoft syntax. There is optional 8087/80287
math chip support. The Runtime System creates
stand-alone EXE. files. Call us or ask your local
dealerfor ...

1·800·225·5800
In Canada, call 416-469-5244
Summit Software Technology, Inc:"
106 Access Rd. Norwood, MA 02062
BetterBASIC is a registered trademark of Summit Software Thc hoology, loc. IB~I PC
is a registered trademark of International Business Machines Corp. ~licroso(t is a
registered trademark of ~1 icrosoft Corp.

The largest and by far the most useful section of the book
focuses on digital sound synthesis and modification . If
your primary interest is digital signal processing, this section provides a strong basis, both theoretical and practi cal. to explore this increasingl y prevalent technology.
With an eye to the trade-offs between hardware and software to best solve signal-processing problems, Chamberlin
takes us on an enlightening excursion through topics central to the discipline, These include digital-to-analog and
ana log-to-digital conversions, digital filtering (including the
simulation of reverberation), digital tone generation, and
signal analysis
In his discussion of the conversion between real-world
ana log signals and their numerical equivalents in digital
form, Chamberlin includes an excel lent overview of the
difficulties involved in attempting to preserve the fidelity
of the aud io signal as it moves from one representation
to the other. Since ultimately we perceive sound in analog
form, the results of our processing of the digitized signals
wi ll of course be limited by the quality of the hardware
handling the conversion . Chamberlin 's discussion makes
it clear that it is no easy matter to provide high-fidelity
signals and that there is no one "best" approach to overcome all the difficulties inherent in the process,
The discussion of digital tone-generation techniques
covers ' a range of useful methods, from simple table
lookup to FM synthesis Here, too, Chamberlin reminds
us of the constraints imposed on our programming
methods by the requirement that the signa ls must
ultimately be converted to analog form: In the digital world
we ca n never really ignore the fact that we are working
with signals that have been sampled (or generated) in
discrete time increments rather than continuously: From
the generation of simple sine tones to the methods of percussive to ne generation , Chamberlin provides the background to realize these functions entirely in software. However, with respect to the speed limitations of microprocessors faced wi th real-time signal-processing requirements, he includes a handy discussion on replacing
some digital signal-processi ng algorithms with actual
digital hardware, highlighting the trade-offs between execu ti on speed and system complexity.
Chamberlin introduces us to digital filtering using
models for the digital equivalents of several analog filters.
With signal flow graphs, he shows how to construct digital
filters of many types and characteristics: state-variable, allpa ss, notch, etc. Included are models for a practical filter
for "concert hall reverberation " and a parametric chorus
generator. I was struck by the relative Simplicity of the
digital filters as compared with their more complex (and
correspondi ngly more difficult to implement) analog
cousins.
If you're interested in digital signal analysis, you may find
Chamberlin's treatment of the subject brief; nonetheless,
(continued)
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it is indicative of the discipline's broad scope of application. As with the filters, we are given the basis for an alldigital approach to the problem. The section on digital
syn thesis and modification concludes with a brief hi story
and discussion of several music software systems. The bulk
of the discussion centers on several algorithms and programs developed and used by Chamberlin in his own computer music applications.
The final section of the book concentrates on the design
and workings of several real-world (commercially available)
syn thesizers and concludes with the author's view of the
future of computer music synthesis.
In sum, the range of topics in the book is impressively
comprehensive, though their treatment is not always as
detailed as you might wish . For instance, if your interest
in computer music has been piqued by the recent proliferation of MIDI (musical instrument digital interface)
equipment. you will be disappointed by the all-too-brief
discussion of this important subject On the other hand,
newcomers to the field of computer music should be
prepared for a challenge in assimilating the book's many
technical details.
Although I found the analog discussion dated, the hardwa re versus software issues weighted too much in th e
direction of hardware, and I would have liked to see more
algorithms and fewer circuit diagrams, the information contained in Musical Applications is useful and instructive. You
would have to collect many reference works to amass the
details provided in this single volume.
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• FC 940 (XT)

• Run Lotus )-2-3
auto cad. etc.

(Mono/Graphic
w/printer)

• RS- 23 2C port

• IBM® compatib le

• To 9600 baud

COMPUTER MUSIC: SYNTHESIS, COMPOSITION,
AND PERFORMANCE
Reviewed by Randall Graves

• Battery

back~up

. FC 230 (XT)
• Controll 4x5~"
FDD.
• !8M® compatible

J

udging from the level of mathematics used in Computer
Music: Synthesis, Composition , and Performance, the intended
reader will be significantly more a computer enthusiast
than a musician. Charles Dodge and Thomas A. jerse
recommend their book as a class text. but I think most
music students would have a hard time with mu ch of the
material. I envision the prime reader to be a personal computer hobbyist who would like to try some fairly involved
exercises in musical physics.
This volume covers most of the commonly used
methods of music synthesis, and the level of detail enables
a reader to imagine what a variety of waveforms will sound
like. This task is not left to the reader's imagination , however, as the authors supply several references to co mmercial music examples.

(Floppy controller)

KEYBOARD - FCC Approved
Fe 427
(5150 Type)
PC XT

Fe 437
(5151 Type)
PC XT

Fe 447
PC AT

COMPUTER CHASSIS - For XT or AT

FC 620

FC 630 A-2

ISSUES

Several temperaments and the relative harmonic structures of the intervals contained therein are explored, but
the authors withhold opinions on their merits or applica(continued)

, . FORTRON
ORDERS ONLY: (800)821-9771
322 5 SELDON CT
IN CALIF (415) 490-8171
FREMONT. CA 94538 TELEX 559291 FORTRON un
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JUST THE FACTS

• • •

The Finest Products Too!
SMD; SCSI; ESDI Multifunction
CONTROLLERS and Memory Systems
For all PC, XT, AT, RT, and compatible applications

Facts:
1.

2.

NMS was and is first to:

Bring you SMD disk controller and systems with
2.4mb/sec data rates and 17ms access times
(SOOOA)
Provide SMDISCSI single board, multifunction
controller compatible with all SMD disks

tions. This rather aloof and cool presentation gives the
book a somewhat stuffy feel.
A very good section covers the conversion of analog
waveforms to digital equivalents and back again. along
with the various integrating types of functions used to approximate the original signal when less than complete
digital sampling is used. If your main interest is digital
audio. you will find this section enlightening.
The thorough discussion of the ear and the hearing process contains sufficient examples to make clear some basic
principles of "voicing." Voicing is the arrangement of
pitches within a musical piece so that a listener does not
tire from inappropriate clustering of pitch groups.
BASICS

3.
4.
5.
6.

7.
S.
9.
10.

Break the 32mb DOS limitation
Bring you storage of up to 1,600mb
Bring you file by file back up in quarter inch tape
systems
Bring you 1,OOOmb of laser optical storage that
really does work
Support all major networks including Novell
Provide selection of 5V-1 inch and 8 inch memory
systems
Bring all of the above to the PC-AT and RT
NMS provides the widest selection of, high capacity, high performance, diskltapellaser optical
memory systems and controllers

You can buy our controllers . ..
or complete memory systems
WHAT'S NEXT? ...
See us at the New York PC Expo!
OH YES ... Fact #11 ...
No one is developing technology like NMS

CALL US TODA Y
415-443-1669
TWX 9103866006
TELEX 821892 NMS UD

The finest controllers and
memory systems for:
Microvax
Multibus

National
Memory
SYstems
CORPORATION
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GAINS AND LOSSES

I found the chapter on speech synthesis useful only for
synthesizing telecommunication recordings. I think a
general reader would be more interested in sampling and
musical-capture techniques whereby the limitless articulations of the human voice could be used as a direct source
and. if desired. processed with a computer for a variety
of effects.
Once a musical example is composed. the next thing
I want is high-quality production of the sound. and that
requires a good delivery system. The psychoacoustics involved in hearing a replay of a computer music score and
the actual delivery itself are the focus of a section that
appealed to me greatly. Some very practical help was
offered in these areas. which also introduce some electronic signal processors for composition enhancement.
For my purposes. this book is strictly a reference. I would
point the novice computer synthesist to a more exampleoriented work. The few functional examples here are all
in FORTRAN . which would not likely be the language of
most personal computer owners. and they would require
translation. The comprehensive glossary. however. is
(continued)

Livermore, California
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Dodge and jerse explain how the basic concepts of synthesis are interrelated. The c()mponents include amplitude
envelopes. harmonic spectrums of different waveforms.
and various styles of modulation. and the authors handle them in a manner that does not require a great knowledge of physics. Given the approach of the book. however. they should have included some examples of how
to implement these functions in software. The advent of
FM synthesis has caused many companies to rethink their
hardware products. and a very good section in this book
on FM will help both the computer owner and the user
of performance-oriented synthesizers (such as the Yamaha
DX series) to understand the programming nature of their
instruments.
Subtractive synthesis is covered both conceptually and
practically with the role of filters extenSively discussed
using mathematical computation and algorithmic examples. Music students might have trouble with this section. but I recommend it for an enhanced understanding
of harmonic spectrums.
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OPEN ACCESS CUSTOMER RESPONSE

"While Symphony and FrameworK
approach the functionality of Open Access:
neither delivers the full punch"

Kenneth M. Landis
Wang Solutions

OPEN ACCESS
Comparison Chart

Lotus 1'2'3
Symphony
Framework
Open Access

•

•

•

•

•

•

The bottom line is this: compare all you get with Open
Access-a powerful Relational Database, Spreadsheet,
Graphics , Word Processing, Time Management and communications-add in a new low price and you 'll see
why you can 't afford to compromise any longer.

O·P·E·N®
ACCESS

But just in case you don't need all that Open Access has
to offer . . . yet . . . we offer Open Acces1EntrTlfor just
$195. You get all the Open Access modules on a less
sophisticated level, plus all the documentation necessary
for upgrading to a complete Open Access package.
Call today.

INTEGRATED SOFTWARE

SOFTWARE PRODUCTS INTERNATIONAL
10240 Sorrento Valley Road • San Diego, CA 92121

619/450-1526
FOR YOUR AUTHORIZED DEALER OR DISTRIBUTOR

·U.S. Version onl y

Inquiry 3 17 for End-Users. Inquiry 3 18 for DEALERS ONLY.

Open Access and l!Ii arc registered trad emarks of So ftware Produ cts Internati onal , Inc.;
1.0tll S, 1· 2·3 and Symph ony are registered trademarks of l.otli S Developm ent Corp.;
Framework is a trademark of Ashton·Tat e.
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doubly useful. as it assumes the reader is new to the terminology I recommend this book as an additional reference to an existing computer music library. but not as a
first or on ly work on the subject.

Randall Graves (542 East 400 S. Springville. UT 84663) is a programmer/analyst for Dynix Inc. of Provo, Utan . He composes, recor'ds,
and performs electronic music.
FOUNDATIONS OF COMPUTER MUSIC
Reviewed by Stan Czarnik

Enclosure &
power supplies
for
FLOPPY,
WINCHESTER,
TAPE DRIVES,
SINGLE BOARD
COMPUTERS
Ie S-1 00 SYSTEMS
8 inch
5 inch
3 inch

I

n Foundations of Computer Music, editors Curtis Roads and
John Strawn bring together 36 articles demonstrating
that the evolution of the "intelligent instrument" is destined to continue. The book is intended for both informed
hobbyists and computer music professionals, but the
sheer clarity of the contributions shou ld quiet the fears
of anybody curious enough to pull the book off the shelf.
THE BINARY BEAT

Computer music follows from a technology capable of representing sonic events in the form of binary digits. Indeed,
digital convers ion is what distinguishes computer music
from its analog ancestor, electronic music. The first section of Foundations amounts to a survey of various digitalsynthesis techniques, including additive synthesis, frequency modulation, and waveshaping.
The roots of the additive method go back to the ancient
Greeks. This technique begins by decomposing sound in
much the same way as a prism decomposes light into its
primitive spectral components. The digital representations
of these elements can then be transformed into highly
precise analog signals, or the representations can be
manipulated by the composer to make musical sounds
never before heard. As cont ributor Neil Rolnick tells us,
the restrictions imposed by additive synthesis forced hi s
computer music team to do certain things "awkwardly or
not at all: '
These difficulties are overcome to some extent by newer
modes of control described by Curtis Roads in two elegant
articles on waveshaping and granular synthesis. Waveshaping operates directly on the waveform. The key to waveshaping is known as the transfer function, which can be
thought of as a line on a grid with values between - I and
+ I on the horizontal ax is and correspond ing values on
the vertical. Granular synthesis is another way of working
with the waveform, only this time with little pieces of it.
The number of ways in which grain samples can be rearranged using a computer is endless, and the results are
entirely unique. By systematic grain deletion a sound can
be made to "evaporate" or, by reversing the process,
coalesce and crystallize from the inside out.

Call or write
for free
catalogs &
application
assistance

=I~II~~~~I~II:
RESEARCH CORPORATION

8620 Roosevelt Ave . • Visalia, CA 93291
209/ 651-1203
We accept BankAmericardjVisa
and MasterCharge
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DEDICATED TO MUSIC

Some sections of Foundations are devoted to computer
music hardware and software, and jOint consideration
(continued)

Two great reasons
to buy Turbo Pascal':
System Builder $9995 and Report Builder $7500
From the Designer Series™ by Royal American Technologies.

Now, experience the magic of 5th generation software.
It's a state-of-the-art program generator that automatically builds a
relational database application for
you in just seconds. You just paint
your screen and datafile layouts.

"I think it's wonderful ••. prospective buyers should seriously consider DESIGNER even before
dBASEIII."
Mr. Greg Weale
Corporate Accounts Manager,
Computerland

SO EASY ... ideal for entry level "coders"
to produce relational database systems
without coding. (Entry level guide with
sample On-disk systems is provided.)
SO POWERFUL . .. it provides programming professionals with more flexibility
and horsepower than any development
tool on the market (guide is provided.)

"We used DESIGNER last year to
program a major application. It
saved our programmers so much
time. We now use DESIGNER
instead of dBASE III as our development standard:'
Mr. Peter Barge, Director
Services Division, Horwath & Horwath
"DESIGNER has resulted in significant time savings • •• We use it on
classical database applications:'
Mr. Andy Rudevics, Director
Andrasoft Corporation

REPORT BUILDER CYCLE:
Key in the report parameters on screen
Print your listings
• New report format fo r reference
• Report element layout

System Builder automatically writes the
program code and combines the datafiles
into a relational database

Key in the report data elements on screen
Report Builder automatically writes the
program code and links it to your datafile

Print your listings
• Program source code listing
• Datafile
layouts
• Self-documenting program
(includes screen schematics)

Print your listing
• Report program source code listings
Compile the report builder code using the
Turbo Pascal'· compiler

Compile the System Builder code using
Turbo Pascal'· compiler

Attach the new report module to your
system menu

Start using the completed system

' System Builder will generate 2, 000 lines of program code in approximately 6 seconds.

-- ..

Royal American Technologies
201 Sansome, Suite 500
San FranCisco, CA 94104

(800)654-7766
California (800) 851-2555
Ask for Operator 105.
Please rush me: __ copies of SYSTEM
BUILDER at $99 .95 per copy;
__ copies of REPORT BUILDER at
$75.00 per copy. I've enclosed $5.00
for postage and handling. California
residents add 6 % sales tax .

REPORT BUILDER FEATURES:

SYSTEM BUILDER FEATURES:

• Automatically generates Indented, Structured Source
Code ready for compiling Thrbo Pascal (no programming needed)
• Automaticall y interfaces to a maximum of 16 Datafiles
created with System Builder
• Supports Global Parameters such as Headings, Footers,
Lines Per Page , Print Size and Ad Hoc Sorting
• Produces reports conta ining an unli mited num ber of
Sub-Head ings, Sub-Totals and Totals
• Page brea ks on Sub-Total s
• Report Builder will generate Report Programs which
can contain Report Elements not just restricted to Data
Elements. Report s can also include Text Strings, Variables or Computed ex press ions containing referen ces
from up to 16 Datafiles
• Use range input sc reen s produced by Sys tem Builder to
allow End Use rs to select porti ons ofa report as needed
(i .e. specific account ranges ca n be requested)
• Produces standalone Report Modules
• Easy-to- use Interface Progra m to access dBase Files

• Automatically generates Indented , Structured, Copy
Book Source Code ready for compiling w ith Turbo
Pascal (no programming needed)
• Paint Applica tion and M enu sc reens using Keyboa rd or
M ic rosoft Mouse'·
• Finished Applica tion screen s all use System Builder 's
In-Line machine code for exceptional speed
• Use ful ly prompted Screen Guidance Templates'· to
defin e up to 16 Datafil es per application, eac h record
having an Unlimited Number of fi eld s
• Defin e up to 16 Index Keys pe r application database

City ___________________________

• Paint functions include:

State ___________ Z ip ___________

•
•
•

SYSTEM BUILDER PERFORMANCE
(Typical 10 screen 8 file/inde x application)

TASK
Planning and Design
Screen Painting
Programming
Elapsed time to
completed system

SYSTEM
BUILDER
60 minutes
15 minutes
2 minutes
1 hour and
17 minutes

~OYAL
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DBASE III'·
60 minutes
3 hours
10 hours
14 hours

•
•
•
•
•

- Center, copy, move, delete, insert or restore a line,
Go straight from sc reen to screen with one keystroke
-Cut and paste blocks of text sc reen to sc reen
- Draw and erase boxes, Define colors and intensities
- Access special graphic characters and character fill
Supports an unlimited number of memory variables
File Recovery Program Generator to make fi xin g of
corru pted data fil es an auto matic process
Automaticall y mod ifies datafiles withou t loss of data
when adding/deleting a field
M enu Generator w ith unlimited Sub-M enu levels
Experienced developers can mod ify the System Builder
Develop systems for Floppy or Hard Disk
M odify System Builder 's output code to include Ex ternal Proced ures. Functi ons and Inline Code
Easy-to-use Interfa ce to access ASCII and dBase Fi les

Name __________________________
Address _________________________

Phone ___________________________
Pay ment :

0 Check 0 M oney Order

o Cashiers Check 0 AMEX
o VISA 0 MASTERCARD
Expiration date ___________________
Card Number _____________________
Signature ________________________
30-Day Money-Back G uarantee. Not copy
protected . $10 restoc kin g fee if envelope is
opened.
System Requireme nt s-Sys tem Bui ld e r/ Re po rt
Builde r : IBM PC /X T JAT I, o r s imilar. w ith minimum

VARS, System Integrators and Dealers,
let's work together, Your inquiries
are always welcome. (415) 397-7500.

256K RAM. d ua l fl oppy dri ves, o r hard disk. colo r
o r monochrome mo nito r, MS :! or PC DOS' versio n
2.0 or later. Turbo Pasca l Ve rsion 2. 0 or later
(Norma l. BCD or 8087 ve rsions).

~i~~~~~~~tso~~~~~~~~'glc~'r:.u sincss M;Jc hint!s Corp .
'~ l\Jrbo

intern'lIion:! 1..J
___

Pasca l is a registe red [fJdC llIa rk of Borland
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Introducing the
Oassic PCIXT/AT
Multiuser
Systelll.
It's the multiuser system that gives you
what you've been looking for. Full ruM PCTM
software and hardware compatibility I-lighspeed performance. Cost savings.
It delivers full DOS 3.1 compatibility. You
can run all popular PC/XT programs.
Even single-user progTams run in true
multiuser mode. And you can run new programs created for multiple users and networking
with more sophisticated record-locking, including dBase~M REase 5000~M Open Systems~M

Word PerfeceM and more.
It's fast! Three users run at mere AT
speed, five users run at XT speed.
It's a true multiuser system, with DOS 3.1
record locking and file sharing. You have aU the
benefits of a multiuser system; Data, software
and peripheral sharing. Better communication.
Enhanced effiGiency.
Each user is a cof!lplete PC Simply connect an ruM or ruM compatible monitor and
keyboard to your PC/XT/AT and you've added
a new user with up to 640K. Each user rW1S
independently while able to share files, records,
programs and peripherals with other users.

IBM PCIXTIAT is a trademark of International Business Machines. dBase is a trademark of Ashton- Tate. RBase 5000 is a trademark of Microrim, Word Perfect is a trademark of 551 Software.
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And to top it all off, it~ 40% the cost of
LANs. Now you can add more users to your
existing PC/XT/AT instead of buying more PCs
andLANs.
In a word, it's it . ..
Inquiry 65 for End-Users. Inqu iry 66 for DEALERS ONLY.
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Get your hands on the multiuser system
you've been waiting for .. . the CLASSIC
PC/XT/AT Multiuser System.
Visit your local Computerland today or
call us for the name of your nearest dealer. For
more information call 8001392-8324, in CA
8001338-0777. CLASSIC TECHNOLOGY
CORPORATION, 2090 Concours Dr.,
San Jose, CA 95131,
408/434-9333.

'\ /'

•

&
\
CLASSIC .. .
Everything you always
wanted in an mM.
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Real-Time Multitasking Executive
•
•
•
•
•
•
•

No royalties
Source code included
Fault free operation
Ideal for process control
TIming control provided
Low interrupt overhead
Inter-task messages

Options:
• Resource Manager
• Buffer Manager
• Integer Math Library
• Language Interfaces:
C
Pascal
PUM Fortran
• DOS Rle Access:
CP/M-80
IBM PC DOS

AMX Is TM 01 KAOAK Products LId .
CP/M.aO isTM 01 Digital Research Corp.
IBM, PC DOS are TM ollBM Corp.

AMX for 8080
$ 800 US
8086
950
6809
950
68000
1600
Man ual (specify processor) 75

:Jill: KADAK Products Ltd.

(604) 734-2796
=tr: 206-1847 W. Broadway, Vancouver, B.C., Canada
Telex: 04-55670
V6J 1Y5

ENHANCED GRAPHICS
ADAPTER

SEGA Board
• On Board 256K Display Memory
• Compatibl,e with the IBM EGA, CGA
&MDA
• Works with Monochrome, RGB &
Enhanced Color Monitors
• Runs the software supporting IBM
EGA card
SEGA BO'ard ..... .... .. . ...... $395
SEGA with EGA Monitor ..... . . . $895
Order Toll Fr€e (800) 826-0267
In California Call (415) 651 -3355

SOURCE ELECTRONICS CORP.
45277 Fremont Blvd., #6
Fremont, CA 9'4538
IBM Is a registered tradema rk of International Business M achines. Inc.

seems appropriate. This is because of a noteworthy trend
in the creation of intelligent musical instruments: What
once went into software is now going into hardware-the
design of dedicated real-time music computers.
One reason for this phenomenon is speed. The execution of computer music in real time calls for as much processing power as performers can get their hands on. This
was one major impulse behind the well-known Structured
Sound Synthesis Project (SSSP) at the University of
Toronto. This need for speed is also behind the appearance of Chuck Hastings's piece on dO-it-yourself
emitter-coupled logic (ECL), some of the quickest stuff
around. The project described is a 24-bit stored-microprogram computer capable of 900,000 fixed-point multiply instructions per second.
Another reason for turning to hardware involves the
nature of musical composition, as Otto Laske points out.
Rarely does a composer stick very long to a "top-down"
or " bottom-up" approach to the material. Abrupt shifts
between different musical perspectives lie closer to the
norm. A change desired in the "feel" of a score may require subtle notational alterations; by the same token,
replacing four eighth notes with eight sixteenths may affect the feel. This kind of flexibility is very difficult to get
in musical software. Section Ill. "Software Systems for
Music," shows how complicated it can be to get around
thi s problem
The joker in the pack is John Myhill's progress report
on the creation of a "semi stochastic music language, a
computer program designed to produce sequences of frequencies that are neither random nor non-random." Entirely random "music" is noise. No problem there. But what
is nonrandom music? Myhill found the answer lies in
periodicity: In a nonrandom series of sounds, any given
sonic duration "says something" about the duration that
follows it. Myhill can now program a computer to make
polyrhythmic music in which one voice becomes increasingly coherent while another voice disintegrates.
PERCEPTIONS

Roads and Strawn end the book with three articles focusing on how computers can not only help create music but
understand it as well. Stephen McAdams and Albert
Bregman, for example, explain how the automated manipulation of sounds can shed light on the workings of
musical perception and illUSion-why we hear what we
seem to be hearing.
Foundations of Computer Music is one of those rare computer books that will not be out of date by the time you
get a chance to read it. The editorial philosophy is underscored consistently from cover to cover. Foundations covers
the basic things that everyone with a serious interest in
the automation of music needs to know before breaking
new ground in this realm of limitless possibility.

Stan Czarnik (2716 West Evergreen Ave., Chicago, IL 60622) is
a teacher, musician, and technical writer whose hobbies include experimenting with high-voltage electricity.
(continued)
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SHARE THE EXCITEMENT!
Frustrated by the limitations of your current
software? Try KnowledgeMan/ 2, the "Friendly
Superpower?' We think you'll be so excited by
its power and flexibility you'll never go back to
your present dead-end software. In fact, if you let
us know why you prefer KnowledgeMan/ 2, you
could be a winner in our "$1 ,000,000 Switch!"
From accounting to manufacturing to sales,
KnowledgeMan12 is a data base management
system providing familiar business computing
features in one highly-fused software package:
o Extensive relational data base management
o Spreadsheet features
o Spur-of-the-moment inquiries
o Forms management
o Statistical analysis
o Data security
o Programming language and much more

For the beginner, KnowledgeMan12 has our
extensive menu system with supporting help
screens and easy-to-use documentation. The
experienced user may turn off the menus to use
KnowledgeMan/ 2's power through its time-saving
command language or procedural language. Everyone can use the optional natural language features
to ask for information in plain English.
For details on how you can enter "The $1,000,000
Switch," see your local dealer or write or call:
mdbs/ Marketing and Sales/ P.O. Box 248/ Lafayette,
IN 47902; 317/ 463-2581.

min/2"

THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM

Enhance your business presentations and communications with fully-integrated options for color
graphics, text processing, forms painting, report
generation, remote communications, mouse processing, natural language processing, and others.
Versions for local area networks are also available.

~

mdbs"

" mdbs" and "KnowledgeManI2" are registered trademarks of Micro Data Base Systems, Inc.
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IBM PC AT performance!
PCjr price!
* AMPRO
Littl e Board/ 186
• 8Mhz 16 Bit 80186 CPU

*
*
*

ELECfRONIC AND COMPUTER MUSIC
Reviewed by Gregory Lent

• 512K RAM-N o Wait-States
• 2 Serial Ports 50-38.4K Baud
• Parallel Printer Port
• 4 Drive Mini /M icroFloppy Controller
• SCSI Bus Hard Di sk Interface
• DOS Compatible ROM -BIOS
• Boots PC DOS 2. x, 3.x
• Computer Board Assembled and Tested with
Tech Manual and DOS utilities ... $499
DRI Concurrent DOS 4.1 Multi -User O/S .. . $395
Expansion Board for 512K (1 Mb total) 8087 -2 Socket,
Real-Time Clock, 8530 SCC 2 Channel RS2 32 / 422, Buffered
Expa nsion Bus and more . .. from $295
AMPRO Little Board (Z80) Same as 80 186 board but
Z8 0A CPU, 64K RAM, 16K EPROM , CP/M 2.2 & ZCPR3 and
manuals ... $239 ($279 w/SCSI)
Enclosures w/ Power Supply . . . from $99
Floppy Drives ... call for current pri ce
Xe bec Owl SCSI Drive-Low power 1/ 2 Ht Drive w/bu ilt-in
Controller 10/ 20Mb ... $499/$649
Terminals : WYSE, QUME, KIMTRON ... from $395
Power suppli es, cables, connectors in stock

I

Compl ete technical support. Assemb led systems available. Write or call lor
free cata log . Most orders shipped sa me day.
VISA, MasterCa rd , Mon ey Order, C.O.D. Checks allow two weeks.
Purchase orders and bids welco me. Prices F.O.B. Prai ri e View, IL.
IBM PC AT. PCJr. PC DOS are trademarks of Internati ona l Business Mac hines Corporation .
ConCUIrent DOS IS a trade mark of Dig ital Research . Inc Xebec Owl IS a trademark 01 Xebec, Inc

DIII[I PLUI
INC

15945 West Pope Blvd .
Prairie View, IL 60069

(312) 537-7888

IBM®PC/XT COMPATIBLE
ATTN
DEALERS:
Send Us 3 Vendors'
Names From Which You
Now Purchase on Your
Company Letterhead wla
Copy of Your Resale Card

.PC/ Xl Compatible 8-Slot Motherboard
.W/256K RAM & ERSO BIOS on 640K
Motherboard (8088 16-Bit 4.77 MHZ)
• Floppy Disk Controller Card, up to 2 drives
.One 360K OS/DD Slim Drive
.Easy Assembly - No Soldering
1-213-329·3384·

1-800-231-6491

NO COD, No Open Account - Only Prepaid or
Credit Card Orders. Add 10% Shipping & $2 .00

\

ALL

YOU

NEED
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SCREW
DR/VER!!

.135W Power Supply
• Keyboard ... Simllar to Keytronics 5150
• Flip.:rop Case
.90 Days Warranty on Parts & Labor
.134-Page Computer Instruction Manual
.Monitor Optional

_.g. MORE® Computer
DEPT. BYTE/MAG • P.O. BOX 2320
GARDENA, CALIF. 90247-0320

Hand~~~f~~iaCr~~~\Jg~tl~e'11lJr~i,~,h~s~~rist~~~ 10% OPEN: 8:30 - 5 :00 Monday Sorry, No Walk·ln Orders - Strictly Mail Order
lrademarl< of Inl'l Bus. Machines
24-PAGE CATALOG IBM" is a
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n this informati ve treati se on the history of electronic
music. Peter Manning takes us back to 189 7, when the
Dynamophone was patented by Thaddeus Cahill in
Holyoke, Massachusetts. It was the first full y developed
sound-generator system that was operated via a keyboard
It weighed 200 tons and cost $200,000. Numerous interactions between composers and scientists prior to 1945 are
highlighted at the beginning o f the book. The four sections that follow cover developments from 1945 to 1960,
new hori zons in electronic design, th e electronic repertory from 1960, and the digital revolution. A bibliography
and lengthy discography are included , but unfortun atel y
this hi storica l perspecti ve does not menti on M IDI.
After World War II. the revival of the arts was accompanied by advances in technology that provided incentives for American institutions to support the development
of electron ic music. In Europe, Pierre Schaeffer'S experim ents led to th e discovery of the amplitude envelope
(attack, body, and decay). This work includes such technological leaps as the birth of the transistor in the 1950s
and the first voltage-controlled synthesizer. The book contains figures shoWi ng frequency and amplitude controls,
waveform s, etc., that assume the reader has a background
in the science o f sound. Conversely, there are also baSic.
almost mundane, descriptions of hardware, such as how
joysticks were used to control some early synthesizers.
Computers become the focus of the book in the digital
revolution section, w ith descriptions of hardware, languages, and the history of how computers were ·used to
synthesize music. It seems that most of the work in the
early 1970s was done at universities, with the exception
of Bell Labs and IRCAM in Paris.
The desire to create interactive, real-time faci lities
resulted in system s such as the YOCOM , developed at
EMS Studio in England, and the Synclavier, developed at
Dartm outh College. Other synthesizers are discussed, although most have more memory or have been superseded since this book was written.
The main drawback of Electronic and Computer Music is its
failure to mention MIDI. which beca me the standard after
the winter NAMM (National Association of Music Merchants) show in 1982. Because thi s book was published'
in 1985 , at least a mention in the "outlook for the future"
concluding chapter would have contributed to its historical
re levance. Of course, MIDI has advanced so rapidly since
1982 that Manning could have written another book of
eq ual length on that top ic alone.
Overall , this book is an excellent reference on the hi story
of electronic music from the late nineteenth century to
the mid-twentieth century It fails, however, to brin g th e
reader up to the present-an insurmountable task in an
industry that doesn't stand still long enough for analysis . •

Gregory Lent (POB 721. Peterborough , NH 03458) is a musician
and composer currently working with the Synclavier and other M IDIequipped instruments.

$69
Before you buy DBase
III, OuickCode and
Clipper, look at
TAS-P/us
TAS-P/usjust made it faster, easier and
cheaper to build database applications.
TAS-P/us combines the power of a .
Relational Database with the ease of a
Program Generator. Then TAS-P/us adds
a Runtime Compiler to produce
lightning-fast finished code.
Look at what TAS-P/us gives you :

Relational Database
4th Generation Language
Screen Painter
Program Generator
Report Writer
Source Code Editor
Runtime Compiler
TAS-P/us gives you power where it
counts. You can store up to 65,000
records, open up to 16 files at a time and
enter up to 10,000 characters per record .
TAS-P/us even reads your old DBase files .

TAS-P/us

Onle,·.1bday

writes the

'~Z5B ··

program
'--____ tor you
With TAS-P/us, you can start building
professional database applications on
day one. Just "paint" the screen the
way you want and TAS-P/us writes the
program for you . You can even paint
using different colors or graphic
characters. And custom reports are just
as easy_
TAS-P/us has over 86 commands and
200 options available in its Source Code
Editor, so you won't run out of room to
grow.

r--------------,
T /4. S +
TIl

NOT COPY·PROTECTED
YES! Rush me the following ilems.
Qty.
Item
Price

Add new databases quickly and easily.
Add, change or delete records without
any programming at all .
Browse through your database and see
multiple records on the screen at the
same time.
Restructure capability allows you to
change existing databases without loss
of any data .

TAS-P/us would be respectable at any
price, at S69 it's awesome.

Subtotal

$69

TAS+

Shipping add $8 USA,
$25 outside USA
WA res add $5.59 Tax

Easy to use features

BUSINESS All this for just $69
!'~ TOOLS

Gall our Toll-Free Hotline. Use your
VISA, MasterCard. or American Express
to order today. For information or
Washington residents call 1-206-644-2015.

Shipping _ __
Tax
Amount Encioseq _ __
(US funds only)

Name: _ _ _ _ _ _ _ _ _ _ __
Shipping Address: _ __

_ __

_

_ __

City: _ _ _ _ _ _ _ _ __ _ __
State: _ _ _ _ _ Zip: _ _ _ __

_

_

Telephone: _ _ _ _ _ _ _ _ _ __
Payment:

VISA

MC

Check

AM X

Credit Card Expiration Date: _ _ _ _ _ __
Card Number: _

_ _ _ _ _ _ _ __

Name on Card: _ __

_ _ _ __

_

_

INC. 30 day Money Back Deal &. - - - - - - - - - - - - - _ ...
The following are registered trademarks of th ese companies:
TAS· Plu s, Th e Acco unting So luti on , Bu sin ess To o ls, Inc:
DBase III . Ashton-Tate; CP/M. Digital Research; IBM PC/XT/AT.
Intern ational Business Machines Corp ; QuickCode, Fox&Giller; Clipper. Nantucket Inc.

•, Copyright 1986 Busi ness Tool s. Inc.
Inquiry 54

TAS-Plus comes with a 30 day money
back guarantee (less SIS handling fee) .
TAS-Plus is available for the IBM
Pc/XT/AT and fully compatible
computers. Limited versions available
for CP/M and non-IBM machines .

BUSINESS TOOLS INC.
4038-B 128th Ave. S.E., Suite 266
Bellevue, Washington 98006
(206) 644-201 5
Iriiiii VISA

I'

I
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June 1986
ENGINEERING SUMMER CONFERENCES. Ann Arbor. MI.
Engineering Summer Conferences. College of Engineering. The University of
Michigan. 300 Chrysler
Center. North Campus. Ann
Arbor. MI 48109. (313 )

764 -8490. June-August
VISION '86: ApPLIED
MACHI NE VISION CONFERENCE AND EXPOSITION .
Cobo Hall. Detroit. M I.
Vision '86. One SME Dr..
POB 930. Dearborn. MI
48121. (313) 271-0777.

lune 3-5
1986 NATIONAL EDUCATIONAL COMPUTING CONFERENCE (NECC '86), San
Diego. CA. NECC '86. University of San Diego. School
of Education. Alcala Park.
San Diego. CA 92110. (619)

260-4539. lune 4-6
TH IRD ANNUAL CONFERENCE
ON WRITING FOR THE COMPUTER IN DUSTRY . Plymouth .
NH. Dr. Richard Chisholm.
Reed House. Pl ymouth State
College. Plymouth. NH
03264 . (603) 536-1550. ext.

Trade Center. Boston. MA.
CW/Conference Management
Group. 375 Cochituate Rd ..
Framingham. MA 01701.
(617) 879-0700. June 9-12
SUMMER 1986 UN IX CONFERENCE AND EXHIBITION .
Atlanta Hilton Ho tel.
Atlanta. GA. USENIX Conference Office. POB 385 .
Sunset Beach. CA 90742.
(213) 592-3243 . June 10-13
24TH ANNUAL MEETING OF
THE ASSOCIATION FOR COMPUTATIONAL LINGUISTICS .
Columbia University. New
York. NY Don Walker (ACL) .
Bell Communications
Research. 445 South St..
MRE 2A379. Morristown . NI
07960. (201) 829-4312 .

lune 10-13
CLIN ICAL LABORATORY COMPUTER SYMPOSIUM. Ann
Arbor. MI. Betty Phillips.
The Towsley Center for Continuing Medical Education.
Box 057 . The University o f
Michigan Medical School.
Ann Arbor. MI 48 109-0010.
(313) 763- 1400.

lune 12-1 3

301 lune 7
ASSOCIATION OF SMALL COMPUTER USERS IN EDUCATION
19TH A NNUAL SUMMER CONFERENCE. M yrtle Beach . sc.
lack Cundiff. Horry-Georgetown Technical College. Conway. SC 29526. June 9-11
NATIONAL DATABASE & 4TH
GENERATION LANGUAGE SYMPOSIUM . New York. NY Software Institute of America
Inc. . 8 Windsor St.. Andover.
MA 01810. (617) 470-3880.

June 9-12
NETWORK MANAGEMENT/
TECHNICAL CONTRO L. Wor ld
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MANAGING INFORMATION
SYSTEMS EFFECTIVELY.
University o f Western
Ontario. London. Ontario.
Canada. Canadian Information Proc essing Society. 243
College St.. 5th Floor.
Toronto. Ontario M 5T 2YI.
Canada. (416) 593-4040.

June 15-20
SYNERGY '8 6: CONFERENCE
ON FUNCTIONAL INTERFACING
FOR COMPUTER-INTEGRATED
MANUFACTURING (CIM),
Universal City. CA. Cheri
W illetts. Society o f Manufacturing Engineers. One SME
Dr.. POB 930. Dearborn . MI
48121. (313) 271-1500. ext.

374. June 16-1 8
1986 NATIONAL COMPUTER
CONFERENCE (NCC '86), Las
Vegas. NV NCC '86. American Federation of Information Processing Societies
(AFIPS) . 1899 Preston White
Dr.. Reston. VA 22091 . (800)

622-1986 . lune 16-19
FACULTY INSTITUTE ON
STUDENT CENTERED COMPUTER EDUCATION-COMPUTERS: TOOLS FOR PROBLEM
SOLVERS . Linco ln. NE. Mindy
Brooks. Union College.
Linco ln . NE 68506. (402)

C '86- INTERNATIONA L COMPUTER EXHIBITION COLOGNE:
COMPUTER. SOFTWARE. ELECTRONICS. Cologne. West Germany. K6lnMesse. POB
210760. 0-5000 Cologne 21.
West Germany: telephone:
(0)221-821-1; Telex : 8873426
mua d : in the U.S.. Hans I.
Teetz. German American
Chamber of Commerce Inc..
666 Fifth Ave .. New York. NY
10 103. (2 12) 974-8836.

SECOND ANNUAL COMPUTER
USERS CONFERENCE FOR
D ELAWARE 'TEACHERS.
Delaware State College.
Dover. DE. Dr. William J.
Geppert. Department o f
Public Instruction. Townsend
Building . POB 1402 . Dover.
DE 19903 . (302 ) 736-4885 .

lune 12-15

June 18

488-2331 lune 16-20

IF YOU WANT your organization's public activities listed in BYTE's Event
Oueue. we need to know about them at least four months in advance. Send
information about computer conferences. seminars. workshops. and courses
to BYTE. Event Queue. One Phoenix Mill Lane. Peterborough. NH 03458 .

COMPUTER VISION AND PATTERN RECOGNITION . Miami
Beach. FL. IEEE Computer
Society. 1730 Massachusetts
Ave. NW, Washington. DC
20036- 1903 . (202) 371-0101

June 22-26
AUTOCAD Expo '86 .
McCormick Place. Chicago.
IL. Peggy Steffens. Autodesk
Inc .. 2320 Marinship Way.
Sausalito. CA 94965. (415)
332-2344. ext. 703 .

lune 24-26
1986 INTERNATIONAL CONFERENCE ON COMPUTERIZATlON OF MED ICAL RECORDS:
SECOND GENERATION OF
PATIENT INFORMATION
SYSTEMS. San Francisco. CA.
Institute for Medical Record
Economics. 121 Mount Vernon St.. Boston . MA 02108.
(617) 523-4449.

June 25-27
CAD AND ROBOTICS IN
ARCHITECTURE AND CONSTRUCTION . Marseille.
France. Viviane Bernadac.
IIRIAM/CMCI. 2. Rue Henri
Barbusse. 13241 Marseille
cedex I . France: teleph o ne :
91 91 3672: Telex: Mistel

440860. lune 25-28
1986 CARNAHAN CONFERENCE ON HARMON IZING
'TECHNOLOGY WITH SOCIETY .
Lexington . KY John lackson .
Electrical Engineering
Department. University of
Kentucky. Lexington . KY
40506-0046. (606) 257 -3926.

lune 26-27
FORESTRY M ICROCOMPUTER
SOFTWARE SYMPOSIUM .
Morgantown . WV Division
o f Forestry. West Virginia
University. Morgantown . WV
26506. (304) 293-2941.
June 30-July 2 •

Aztec C ... The Best C
Frees the genius in you'"

You've got a great idea .•.
... you're ready to write your programs.
You don't want to be sidetracked by all the paperwork. With Manx Aztec C and the ingenious make
function, your creative processes won't get bogged
down in program administration and housekeeping.
Manx Aztec C has the most sophisticated, hardworking program administrator available to you. Once
you've described your project, adding new features or
enhancements is simple . You never have to concern
yourself with the repetitive, tedious task of rebuilding your systems.
The development process moves quickly. Compiles, assemblies, link edits ... all finish in record
time.
Manx Aztec C is the fastest, most efficient C development system in the industry. Benchmarks show
it ... reviews commend it ... users praise it.
You're ready to test the program. You're ahead of
schedule. The Manx Aztec C Source Level Debugger
shows you the exact C language statement giving you
a problem. You fix the problem quickly ... you're
still ahead of schedule.
You've got some time for fine tuning .
The Manx Aztec C Profiler examines
your program, tells you where the slow
spots are and validates your test procedure. A few changes and it's exactly
what you wanted.
You've made it!

" .. . a superb linker, a profiler, an assembler,
and a set of development utilities are only the beginning of this package ... performed admirably
on the benchmarks, with short compile times and
the best link times in this review . .. includes the
most professional make utility ... documentation
is clear and complete. There is no doubt that this
is a valuable and powerful programming environment."
Computer Languages Feb. '86
" . .. execution times are very good, close to the
best on most tests ... " PC Tech Journal Jan. '86
" Easily one of the fastest compilers overall ...
library provides a lot of flexibility ... generates
small .EXE files."
Dr. Dobbs Journal Aug. '85
C'Prime (Compiler, Assembler, Linker)
Aztec C 86-d Developer's System
Aztec C 86-c Commercial System
PC ROM (8086, 68000, 8080, or 6502)

$ 99.
$299.
$499.
$750.

Third Party Software for Aztec C: HALO, PHACT, C-tree,
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista,
C-terp, Plink-86, F'irsTime, C Uti I Lib,
and others.

Aztec C is available for MS-DOS/PC
DOS. Call for details on Macintosh,
Amiga, Apple II, CP/M-80,
CP /M-86, TRS-80, ROM and others.
To order, or, for information

Call Today

1-800-221-0440
In NJ or outside the USA call

(201) 542-2121
30-day satisfaction guarantee. Special Discounts
are available to professors, students, independent
developers, and on a "trade-in" basis. Site licenses.

-_.----

Manx Software Systems
One Industrial Way
Eatontown, NJ 07724

Inquiry 199
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Simply put: THE ™highest quality and
best value in computer products anywhete.
THE ™ MODEMS
100% Hayes compatible

TIlE ™commitment to our
customers is compatibility.
quality. value.
service and support
TIlE™backs
every product with a

THE TM1200 COM EXTERNAL
This self-testing 1200 BPS modem comes
with auto answer,auto dial, auto redial and
a built-in speaker. Retail Price $275 .00
Special
WhOl~~f~:

$129• 00 *

45 DAY

THE ™20MB HARD DISK
Featuring a formatted 20MB half
height IBM "' PC compatible internal
disk drive, controller card , connecting
cables and installation manual.

MONEYBAC~

GUARANTEE
and a

Retail Price $675.00

FULL 1 YEAR
PARTS AND LABOR
WARRANTY

Wholesale
Special
Price

$395 00 *
•

THE MULTI 1/0
Feature for feature, THE matches
the ASr/.l I/O + and comes up a winner,
with serial/parallel and game ports
standard, (a second serial port
optional) , a clock/calendar, RAMdisk
and print spooler. Retail Price $110.00
T/.I

TM

THE ™MULTI 384
This multi-function card features
0-384K memory, a parallel printer port,
a serial port for communications,
a clodicalendar with battery backup ,
and a software bonus that includes
RAMdisk and other utilities. Retail $ 155.00

$72.00*
Specia l Wholesale Pri ce

Functional
Clone of

THE TM 1200 COM INTERNAL
Features auto answer, dial and redial , with
a built-in speaker, RS 232-C serial port
and PC Talk III. Retail Price $255.00'
Special
Wh~l
i~~ale

•

TIlE ™2400 COM EXTERNAL
Eight times the speed of a 300 BPS unit
makes this 2400 Baud modem truly
affordable , and we've made it truly
compatible. With auto answer, auto dial,
auto redial, and a built-in speaker with
volume control. Retail Price $519.00
Special
WhOI~~f~~

AST "

$60.00*

$119 00*

$277 00 *

Special
Wholesale

Price

Functional
Clone of
AST " IJO +

•

SixPackPlu8

THE '" COLOR CARD
100% compatible w ith the IBM '· colorcard
with display modes of80x25 alphanumeric
and 320x200 graphic. RelaH P,;ce $105 .00

wh~f:s~~~

Price

TIlE ™ H720 MONO
This monochrome graphics card with
printer port features 100% IBM rM and
Hercules compatibility, at a fraction of
their prices. Retail Pri ce $155.00
TM

$60 00 *

$73.00*

•

THE '" 576K MEMORY

+

Supports 0-5 76K of available memory and is
compatible with all IBM '· PCs . RelaH Pdee $66 .00

wh~f:se~~~
Pnce

Special
Who lesa le

Price

$37. 00 *
•

THE 'MPRINTER FACE
Supports all text and graphics features
and is fully compatible with third party
software.

Retail Price $29 .00

wh~f:s~~~
Puce

$18 50 *
•

*A11 Items Subject to AvaUabUity-Members Pay
8% Over Wholesale Prices Plus Shipping

Functional
Clone of
Hercules
Graphic. Card

TIlE ™2MB RAM
This Intel rM spec board will give you up to
2MB's of expanded memory. Enough to
run memory intensive software such as
Framework, Symphony and Microsoft '"
Windows. Retail Price $225.00
Special
~c~esale

$129 00 *
•

TIlE ™EGA PLUS
With 256K and parallel port is ideal for
high resolution graphics display of
Microsoft Windows, ™ AutoCAD , r" and
other graphic software. IBM '" EGA
compatible. Retail Price $485.00
Special
Wholesale
Price

$269 00 *
•

Thompson, Harriman and Edwards Computer

TM

Thompson, Harriman and Edwards
Computer Products Company Ltd.
THE ™ PC + COMPUTER
THE ™ + is compatible with all business,
professional and personal software written
for the IBM ™Pc. It will also enhance
your productivity with its ability to switch to
an 8 megahertz clock rate, enabling you to
run your software twice as fast as the
IBM ™Pc. THE ™PC + also comes
standard with an "AT" style keyboard,
correcting the inefficiencies found by
IBM™on their regular PC keyboard .
640K standard on the mother board will
allow you to run memory intensive
programs such as Lotus 1-2-3, DBase III
and Framework without adding extra
memory cards. Plenty of power,
with a 135 Watt source and
lots of room for expansion
with 8 card slots is also
standard. Base unit
includes: 640K RAM,
Computer with
One 360K 51/4" Floppy
Drive, Dual Turbo Clock
Speed, 8 Expansion
Slots, 135 Watt Power
Supply, ''AT'' Style
Keyboard, Full
1 Year Warranty
and 45 Day
Money Back
Guarantee!
Retail Price S829.00

Special
Wholesale
Price

5469.00*

1IIIIIIIIlIIIIIII

TIlE MOST INCREDmLE
LIMITED TIME OPFER IN
COMPUTER mSTORY,' FROM
TlJETMand PC NElWOB...

~1M

640R RAM,
IBMTMpC
compatible,·.
860R 5.25"
Disk Drive,
Speed,
"AT" Style
Reyboarcl .
Special Wholesale Price

*
1M - Rcglcl...clTrademarlrl orlBMlAST R.c••rdIIMl..... coftlHcrculeolHaye.

Products Company Ltd.

Dealer Inquiries Call THE ™at (312) 642-9626
319 West Ontario Street, Chicago, Illinois 60610

NETWORK
PC
BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALSt ...
Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.
GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE /I & MACI NTOSH
(Pleaae add $1 enlpplng and handUng tor each title ordered ITom below.)
Wholesale
$65.00'
Miles CompuUng Mac Attack·Mac Only
Arra ys Home Accountant·Mac Only
31 .00·
Palatir Mac Type-Mac Only
Axton Art PortfOlio & Card Shoppe
19.15'
Penguin Graphics Magician
Bluechlp Baron/MillionairelTycoon
17.25
Pe nguin Penso le or Xyphus
Broderbund Lode Runner
11.00'
Penguin Transylvania -Mac Only
Broderbund Choplifter
24.75'
Profess ional Software Trivia Fever
Broderbund Print ShOp
31 .97'
Pryorlty Software Forbidden Ouest
Broderbund Dezzle Draw
53.50'
Scarborough Master Type
CBS Maslenng the GRE
20.91'
Scarborough Run for the Money
CBS Murder by Ihe Dozen
45.00'
S imon & S c huste r Typing Tutor 11/
CBS Goren Bridge Made Easy
26.97'
Sir-Te ch Wizardry
Counlerpolnt The News Room
31 .00 '
Sir-Tet:h Knight of Diamonds
Davidson Speed Reeder II
21.50'
Sir-Te ch Rescue Raiders
Davidson Mn th BlsSler
21.50'
Subloglc Nigh t Mission Pinball
Davidson Word A ltack!
44.00'
Sublogle Fligh t Simulator /I
1st Byte Smooth Talker·Mac Only
Hayden DaVinci-Housel lnteriorsILandscap8S
24.75' .,Splnnaker Alphabet Zoo, Foce Makol ,
24.75'
Kinder Comp, Hey Diddle DIddle,
Hayden Sargon /11
Infocom Deadline or Suspended
Rhymes & Riddles. Story Machme
24.00 '
Infocom Enchantcr. Planetfa/l,
19.75' ~ Sp l n nake r The Most Amazmg Thmg
Culthroats. Witness or Zorlc I
~ Splnnaker Della Drowlng
19.75'
T/Maker Click Art-Mac Only
Infocom Hitchhiker's Guide or Soastalker
21 .75'
Warner Desk Organizer
Infocom Suspect, Sorcerer or In fidel
21 .75'
Vldex Fun Pack·Mac Only
Infocom Zork II or 11/
65.00'
Vlde x Mac Checkers & Reversal
Layered Front Desk·Mac Only
21.00'
Vlrtuel Comblnatlcs Micro Cookbook
Mirage Concepts Trivia

(Please add S1 shipping and handling for each title ordered tram below.)
Wholesa le
22.00'
23.50'
28.97'
20.00'
20.00'
19.00'
21.00'
19.75'
26.00'
28.25'
17.25'
18.97'
18.97'
19.25'
27.25'
15.25 '

Wholesa le
Wholesale
ATI Intro to PC DOS Vol. I & /I
524 .00'
523.00' ~ In l ocom Deadlme or Suspended
23.00'
Microsoft Fligh/ Simulator
ATI In/ro to BASIC
27.00'
Bluebu sh IChess (Your TmJghost Opponent)
34.00'
Mouse Systems PC Paint- Turn your PC
59.95'
Bluechlp MillionairelOil Bnron or Tycoon
19.75'
In/o A Color Macinloshl
Broderbund Lode Runner
17.25'
Scarborough Mas ter Typo
19.75'
CBS Goren Bridge Made Eosy
40.00 '
Sierra On· lIne Crossfire
18.00'
CBS Masten'ng Ihe SAT
50.00'
Sierra On· lIne Kings Ouest /I
24.75'
CD EX Traming for Wordstar
37.25' . Spectrum Holoby1e GATO
18.00'
Compreh ensive Intra to Personal Computing
26.50' .... Spl nnaker Alphabe t Zoo . Kmder Compo
15.25'
Davidson Math Btasler. Word Attack!
21.50'
Story Machme. Face Mallol Hey Diddle, DKfdie
Dai/ld son Speed Reader /I
31.00'
Rhymes & Riddles
20.75'
Hayden Sargon //I
24.00' ~ Splnnaker Della Drawmg
20.n·
Individual Professor DOS
29,75' ~S p lnnaker Mos t Amazmo ThmQ
19.25'
Individual The Instructor
24 ,50'
Subloglc Night Mission Pinball
21.00'
19'.75'
Virtual Comblnellcs Micro Cookbook
", Inlocom Zork lor Wilness

BUSINESS SOFTWARE FOR YOUR IBM
(Please add $2.50 shipping and handling for each Htle ordered tram below.)

20.77'
20.75'
25.00'
65.00'
19.25'
25. 17'
17.50'

.... Ashton·Tata DBase III
.... Ash ton·Tate Framework /I
Borland Turbo Pascal
Borland SideKick (Protected)
Borl and SuperKey
BPI GA.. AIR or AlP
BPI Aura
BPI Personal Accounting
Breakthrough Timelino
~ Cenlra l Point Copy /I PC
Conceptual Instruments Desk Organizer
Digital Research DR Logo
Digital Research Gem Desktop
Digital Re!earch Gem Draw
Enertr onlcs Energraphics
Funk Software Sideways
~ Harv8rd Harvard Project Manager
Harvard Total Project Mannger
~ H nyos Smllrtcom /I - Now VT 100 Emulalol
.... Human Edge The ManagomOrl/ Edge
.... Human Edge Mmd Prober
Inlocom Cornerstone
lIfel ree Volkswriter J/I
... lotu s Develot;)ment Lotus /·2·3
MOBS Knowledgeman12

BUSINESS SOFTWARE FOR YOUR APPLE /I & MACINTOSH
(Please add $2.50 shipping and handlin9 for each title ordered from below.)
.... Apple Applo Works
Borland International Turbo Psscal
BPI GL, AP, AR. PR or INV
Broderbund Bank Street Writer
Cenlral Point Copy /I Plus or Copy II Mac
Funk Software Sideways
Funl oft Macasm
Haba Habadex
Haba Duartet
Harvard Mac Manager
Human Edge Mind Prober
"' Human Edge Sates Edge
Human Edge Communication Edge
" UvingVideotext Thmk-Thank-MacTooI
Ma inStr@etFiler. MacOnfy
.. MECA Managlfll) your Money

5160.00' ~M lc rosoft Word for Mscimosh
S102 .00 '
30.00' ~M l crosoft File (or Ma cmtosh
102.00'
190.00' ~M lcrosott Mulllplan for MaCintosh
102.00'
37.25' Microsoft Basic for Macintosh
79.00'
16.25' Microsoft Chart for Macintosh
66.00'
26.50' Monogram Dollars & Sense for Apple II
55.00'
60.00' Monogram Dollars & Sense for Macmtosh
70.00'
40.00' Odesta Helix for Macintosh Reg 's 5f2K
200.00'
97,00' Provue Overvue·Mac Only
130.00'
29,95' Sonslblo Software Sensiblo Spoiler IV
67.50'
22.00' Softcratt Fallcy Fonts
109.00'
11 0.60"
Softech Mlcrosystems UCSD Pascal
37.00'
98.00' Software Arts TK Solver! for Mac
134.00'
65.00' Software Publishing PFS: File, Wrlto, or Graph 63.50'
67.00' Stoneware DB Master·Mac Too!
95.00'
87.50' Telos Fifevision for Mac
85.00'

(Please add shipping and handling charges foun d in itaUcs next to price.)

349.95' (7.50)
939.00' (20.28)
1,250.00' /27.00)
150.00'

(5.00)

'::::'. ('1::: ~~:l: :~~:~;~;:~ic ~~YP8d

Teemar 5MB Removable Drive for M/IC
Tecmar 10MB MAC Dflve
Tecmar SMBMACOnveUpgra'!.e

225.00' (5.00)
wlFire Bu/ton for /Ie
999.00' (21 S8) Kensington Dust Cover lor MAC
999.00' 127 S8)
or ImsgeWriter
1,235.00' (26.68J KenSington Starter Pack

BOARDS AND BUFFERS
AlS l-Engmc
AST'" Multi 1/0-2 senal/Clock
Microsoft PrerTl/um Soflcs rd lie
Microtek Oump/mg/GX
Orange Micro Grappler +
Orange Micro Seflal GrappfOf
PC Network l80 Card
Quad ram APIC/G GraphiCS In/erface
Quad ram e RAM·80
Qulldram Mulllcore-I Parallel/ I Seflall
Clock EKpandable 10 256K
Thunderware Thllndercloclc

Ken.'nglon Surge P,o'ec'o,

~~: ~~

7.50'

(1.50)

49.00'
29.50'

(3.00)
(2.50)

(250)
(2:S0)
(2.S0)
(2.50)
(2.50)
(2.50)
/2.50)
(2.50)

56.97'
Kensington .S~stem Saver Fan
150.00'
Koala MacV,slon
78.00'
Koala Koalapad Touch Tablel
44.00'
M&R Sup·R·Mod RF Modulation
PC Networil: Cooling Fan with Surge
25.00'
Protector & Dual Outlets
PC Nelwork SSOD Diskettes (BoK of 10) 7.95'
PC Network Macintosh Diskettes
15.95'
Includes Froe Flip & File Case

104.00'

(2 50)

so::;e:~~~::~~o:r;:::~~a~~~ for Life~~~o~e~~~sc;;

EXTERNAL MODEMS
5205.00'
125.00'

~~:::

Amdek
Amdek
Amdek
Amdek
Amdek
Amdek

(' .50)
(3.00)
(1.50)
(' .50)
(2.50)
(1.00)
(150)

~~:~

79.00'

prl~~~:~ 1~;~~,p;~~r~~%t:,onochro~:9.oo'
Prlncelon MAX.12e

132.00'

(5.00)
(8.50)
(5.00)

Works with Color or Mono Card
With new Smartcom II VT 100 Emula/or
Quadram Quadchrome 1/
289.00'
(6.24)
Hayes Smartmodem 1200B Alone 265,00'
(2.S0)
640K2OO RGB w1 14 ~ Screenl
.... Hayes Smal/modem 2400
525.00'
(S.OO)
Block. Phosphor Mask/IBM Case
PC Networle Internal 1200BPS
119.00'
(2.S0)
Taxan 630 High Res RGB Monitor
383.00'
(8.27)
I'!/Bitcom Software, Shorl Slot Hayes Compa lible
Taxan 640 Highes t Res (740K4oo)
439.00' (10.69)
Promelheu a Promodem 1200
247.00'
(6.00)
Currently Available - Works with Persyst
Exlernal 100% Hayes Compatible
BOB Ca rd & the A T& T Computer
~ U.S . Robollci Courier2400BPS
395.00'
(5.00)
Zenith ZVM f230A Green
81 .00'
(2.50)
1~_U_.S
_._R_
Ob_O_
tlC_'_~
_8_
SS_WO
_
'd_'200
_B_P_S_
19_
5._
00_'_(_
4._
00_j _ _H..:'9:...h_R_8s1N
_ O_n_G_'._'"_ _ _ _ _ _ _ _ _

-I

TERMS & CONDITIONS
' PC NETWORK-Members pay just 8~. bo¥e the wholesate price, plus shipping. All prfces rellect a 3%cash discounl
Minimum shipping $2.50 per ()fOOr. lnlernalional or der~cal t lOt shipping & handling charges. MoncyOrders. personal
and company checks please allow 10 workln9 days to clear. All prices sub/CCI IOchange wil hout notlcel

t RENT BEFORE YOU BUY -Members are eligible to join Ihe NETWORK's Business and Game softwar e Renlai libranes
and evaluale products for a full t4 tRegular) or 30 (VIP) days lo see if it meel s your needs. And The NETWORK's rental
charges are faf less than other software renlal services-Ju sI 20%OF THE MEMBER WHOLESALE PRtCE. Rental titles
available In IBMJApple/MAC and CPJM Formats. Hardware prices hlghtited by " refi eci recent major pllce reductions.

COPYright © 1985. PC NElWORK. INC.

(7.34)
(8.94)
(24.95)

T HE In ternal 1200BPS Modem
Low Cost Short Slot Hayes Compatible
Hayes Smarrmodem 1200B with New
Smarlcom IIIVT700 Emulator
Hayes Smartmodem 1200B AlOne
Prometheu s Promodem t2oo81ntema l

(9.48)
(1 .27)
(2 20)

~~~:~: ~~: ~g;

Whol@sale
119.00'
Modem
305.00'

(2.50)

265.00'
225.00'

(250)
(250)

{2.S0}

VIDEO CARDS

(10.69)

5139.00' (2 SO)
195.00' f2 501

AST" t/O Plus II'"
AST'" Advantage lor AT'"
Everex Maaic Cardf64K
.... Til E 576K Memory Board wlOK
Til E:: Multi-384 Board
A clone of the Asrs ~ SixPakPtus;"
Inctudes up 10 384Kb 0 1 expanSIon
meTnOf): I seflal, I parallel, 'game
pOll. a clock/calendar and
software standard.
.... ri lE:: Multi I 0 Plus /J Clone
SellPaflGameJClOck standard
Quad ram Improved Ouadboard wlOK
Quadram Quad Sprint TUlbo Board
Tecmar Captam Mull/lunctlOft Card wl OK

Wholesale
Video300GCompositeGloon $110.00'
(3.00)
Video 300A Composite Amber 120.00'
(3.00)
Video 310A IBM Type Ambor 130.00'
(3.00)
C%r 300 NEW! Composito
215.00'
(4.54)
Color600NEW ! HighResRGB 365.00'
(7.88)
Color722 GraphicsMoniior
440.00'
(9.29)

~M .gn.vo' , 2TIL 'BM Type Amb",

(S.OO)
(S.OO)

(45.36)

MULTIFUNCTION CARDS
Apparat AT Ram EKpanSI(J(l Card
,.ASr SncPakPlus'" W,lh 64K

MONITORS

MEMORY CHIPS

~:~:: ~~:~~=:~ :~B

(1.49)
(' .50)
(2.50)
(1 .50)

$115.00'
155.00'
243.67'
55.00'
66.00'
66.00'
35.00'
62.00'
88.00'
140.00 '

(All Memory Chips Guaranteed for life!)
Wholesale
.. 64K Memory Upgrade Kits (9 Chips}
$9.00' (I aD)
OIl8n/llrDrsCQUnlS AvalJablo l
"'64K Dynamic Rom Chips (Each)
1.00' (100)
2.90' (l00)
~256KOynam lc Ram Chips (Each)
.1 28K IBM AT Piggyback Chips (Each)
5.50' ( 100)

Anchor Signalman t:.):press
Hayes Smsftmodem 300

$69.00'
29.00'
69.00'
26.50'

MODEMS

Wholesale

S2.100.00'
IOmega Bernoulli Box
Dual 10MB Drives
.... PC Network 10MB IN TERNAL 1/2
340.00 '
HelQl!t AuloOOot Df/vo: Now lower pnce
PC Netwo ril: 10MB Tape Backup
395.00'
Same unit used in Compaq's DeskPro!
PC NetworleAT42MBlnternai Hard Disk 1,Osa.00·
35MS Access Time-Comes Complete
PC Networle 20MB Tape Backup
495.00'
Half Height Internal w/controtler
PC Network20MB In ternal 1/2 Height
395.00'
Hard Drive-By Se89ato or Microscience
~ PC Notwotk Half Heigl !/ OSIDD Dfl ves
85.00'
....Tandon TM IOO2Fu1lHeightDS/DDDflVes 120.00'

A CC ESSORIES
Apple Macintosh Carrying Case

Ra:::~~~~~~KDflve

DISK DRIVES

Wholesale
Hayes Mlcromodem lie wlSmar tcom
$125.00' (250)
Novalion ~ppteCalfl
174.45' (3.50)
Prometheus t200A
276.00' (600)
LowCost 1200 Baud Internal Modem lor Apple /I
PrometheusPromodem 1200
299.00' (6.00)
wJMacPack
Zoom ZoomlModeml/e
95.00' (250)
Mlcromodem Compa/ible-F,ee Dow Jones

55.00' (2.50)
569.00' (12.29)

::~~E::::::~:n:~:,:ive

(Please add shipping and handling charges found in itatics next 10 price.)

MODEMS
Wholesa le
5309.00' (7 DO)

Alps AP- lOOA Dual Apple Drives In
One Case
Apple MAC 400KB EK/emalDrlve
Corvus 55MB Hard Drive
IOmega Macnoulll 5MG Removable
Olive lex Macm/osh
MicroSclA2143KBOrrve
Just like Apple's Own
Micro Sci FloppyCootrOiler
.... Paradi se Mac 10MB Ha rd Df/vo
Subsystom

2 09.00'
MlcroPro Wordstar 2000
2 50.00'
MlcroPro Wordstar 2000+
285.00'
MlcroRlm RBase 5000
205.00'
Microsoft C Complier
202.00'
Microsoft Word-Latest Version 2.0
102.00'
Microsoft Multiplan
107.00'
Microsoft Mouse
85.00'
Monogram Dollars & Sense
180.00'
.... Mull imate Mulf/mate lLa test Varslon}
43.00'
Norton Norton Utilities 3. 1
75.00'
Oasis The Word Plus
Open Systems PI O Sales
ea. 275.00'
AIR INV Gil. AlP Team Mgr.
Power Base Power Base
155.00'
Real World GIl AlP AIR or OEIINV
ea. 3S 0.00'
Rosesoft ProKey Version 3
65.00'
Ryan McFarland RM COBOL /Dev. System)
520.00'
~ Sa mn a Samna 11/ Word Processor
207,75'
~ S" m n a Word +
320.00'
.... Sate lllte Software Ward POlfocl
IS0.00'
Sohcraft Fancy Fonts
125.00 '
Software Publishing PFS:File, Wn'te.Graph
68.00'
Software PUblishing PFS.qlpoff
64 .00'
Sorclm Superca/c 11/
169.00'
Xanaro Ability
247.50'

HARDWARE FOR YOUR IBM

HARDWARE FOR YOUR APPLE /I & MACINTOSH
DISK DRIVES

$345.00 '
365 ,00'
30.00 '
2.L50·
:t.9.75'
262.00'
262.00'
43 .75'
230.00'
20.00'
157.00'
75.00'
25 .00'
73.00'
143.00'
32.00'
175.00'
225.00'
68 .00'
22.00'
22 .00'
65.00'
126.50'
285 .00 '
229.00'

$142.00' (2.50)
Hercules Color Card w/Paral/el Prn
.... Hercules Monochrome GraphICS Card 263.00' (250)
219.00' (2.50)
Paradise Modula r Graphics Card
269.00' (250)
~ Til E:: EGA Ciano
~ THE H720 Mono Card Ciano
73.00' (2 SO)
100";. Hayes Compallble l
60.00 ' (25(})
~ Til E Color Card
Persyst BOB Card Ultra High Res ColOr 299.00· (2.50)
Quadram Quad EGA + Enhanced
340.00' (2.50)
Grsphics Adapter
199.00' /250}
~STB GraohlK Ptus /I

160.00' 12.50'

ACCESSORIES

37.0-0+ (2.S0) .... Brand Name DSIDD Diskette s
5 8,95' (1.00)
72.00' (1.10)
Guaranteed lor Life! Not Genoflcl
.... DSlDD Bulk Rate Special
.59'ea.
Packaged in 50 With sleeves and labels
Guaranteed lor LIfo!
",PC Network Replacement 130 Watt
79.00' (5 00)
IBM·PC Power Supply-Glvos your PC me same
60.00' (2 SOl
Capacity as an XI Good for add In Tape Drlvos
(wl/hout need for a pIggyback untt) and large
170.00' (2.S0)
caoscltv disk dflves.
360.00'
SMA PCDocumate:Keybosrd Templales 9.99'ea (1.00)
146.00' (2.50)
for LotuS/DBaseiMullimste and others

COMPLETE SYSTEMS
Wholesale
WlOlesale
Apple Macmtosh Base Syslems
$1 ,999.00' (.l3 (8)
CAU
"COMPAQ Hard Disk Portable
AT&T 6300 PCCPU2
51,610.00' (34. 76)
tOMB Hard DlSkl Fioppyl256K
t 28Kt2 FloppyJ I Se"alll Parallot
" IBM PC Base System 2DSDD/FDCI256K 1.159.00' (30 78)
AT&T 7300 UfJlK PC
:J.699.oo' (79.90) "' tBM PC ProfesslOna/ Hard Disk
1.499.00' (369t )
tOMB Hard Oiskll Ftoppy/S I2K
IBM PC/AT Base System-1 .2MB
2,875.00' (60.37)
COMPAQ OoskProlTape Backup Systom 1,940.00' (63.7D)
Floppyl256K
IV/6110KI I Floppy/ 10MB Hard DiskJ
IBM ATPro fessional System
CAll
tOMB Tape Drive/Monitor
I 2MB Fioppyl20MB Hard Disk/I SerJI Par/512K

PRINTERS
" Citiz.en MSP- to NEW'
$265.00' (S 72) .. NEC 3530 33CPS LO Parallel
S 690.00' {19 18}
t6OCPSI80COL/Fflc '" 'rac
.. NEC 3550 33CPS Leiter OualltyPrlfller
690.00' (17 87)
~Cllize n MSP· ISIIEW'
350.00' ( 7 56) "' NEC 8850 55CPS Prm ter
995.00' (2873)
160CPS/ 132COLlF"c ' rlil C
~ NEC Pmwflter 2 Newl Color Dot MatflK
599.00' f J294}
"Citizen MSP·20 NEWI
350.00' (756)
Okidata ML 182 New '2OCPSILO
CAll.
20OCPSI 8OCOLlFflc I rriJ c
Model FncllBM GraphiCS + more
,.Citizen MSP·2S NEWI
499.00' (t 0 76)
Okidata ML 192 New Sleek DesignJ
CAll.
20OCPS/132COL/Fflc . 'rBc
160CPSILO Mode/ FriellBM Graphics
" Citizen PremIere 35 NEW'
385.00' (832)
Okidata Cotex 20 8OCPSII00 •
CALL
35CPSDalseywheell132COI.IFflc + Trac
Co/c)(slLO Model/BM Graphlcst + More
(Requires InterlaCe)
.EPS~~;~~~~:,~OCPS 8OCOL LO Mode
199.00' (430)
Okidata IB M tn/erlace for Ok,mate
CAll
"'Epson FX-85
299.00' (646)
COI0f20
~Epson FX·286 NEI'I'
459.00' (99t!
Okidata ML84P 200CPS 132COL
CALL
EpsonLOlDOONEW! 180CPSt60CPS NLO
CALL
Okldata ML93P 16OCP$ Wide Pia/en
CAll.
Epson S02000 NEW! Inklet Prm/or
1,359.00' (29.3S)
Okidata 2410P Pacemark 3SOCOL
CAll.
l06CPS LOModet176CPS Oralll 132COL
Qume Sprin t 11/40 40CPS Letter Qualify 1.155.00' (2400)
Epson DX-35 35CPS
569.00' { f 2.29}
Star Micronics Power type 18CPS
300.00' (6.48)
Leller Ouailly Prmter
Toshiba P1340 80COLJ I 44CPS
430.00' (9.29)
.NEC 2030 20CPS LO PafiJllel
570.00' (1300)
Toshiba P34 1New! 2 IOCPStlJ2COL
699.00' (15.09)
"'NEC 2050 20CPS Lefler OualllYPfllJler
570.00' IT 3.00)
Toshiba P35 1 New! 288CPS/132COL
926.00' (2 I 06)

Prices subject to change without notice.

PC:
IBM PC
HARD DISK SYSTEM

IBM PC BASE
SYSTEM

IBM PC w /256K

IBM PC w/256K
Floppy Drive Controller
2 Double Sided Double
Density Disk Drives
Mix and Match with
yo ur Favorite Monitor
and Prin ter!

Floppy Drive Controller
1 Double Sided Double
Density Disk Drive
Half Height Hard Disk

$1,159.00*

$1,499.00*

SEE WHY OVER 150,000 HAVE JOINED
MAKING US THE NATION'S #1 SOURCE
FOR EVERYTHING IN COMPUTING

• Our 600 Page Wholesale Catalog

Over 30,000 produc ts priced at Wholesale + 8%. Anything
you will ever need at a Consis tent lo w price ..

w/20MB

CALL FOR
LATEST IBM
ANNOUNCEMENTS

CUSTOM
CONFIGURATIONS
WELCOME

PORTABLE
HARD DISK SYSTEM

Your Catarog is never obsolete ! Keep on top of the newest
products and latest price changes.

• The Printout

Our newsletter gives you fantastic specials alog with
unbiased analysis of new products and industry trends.

• 10 Day Returns on any Hardware!!

DESKPRO SYSTEM
256K CPUl1 Floppy/Hard Disk

256K/ 1 Floppy/Hard Disk

• Quarterlv Catalog Updates

If you don 't like any hardware product-for any reason
-return it for a refund.

• 1000 + Title Rental Library

14 to 30 day rentals on over 1000 different titles.
Try before you buy!1

mHlPAlZ™

Ill 'I::'..'.,... ,,,,\>
,,1.I-\ It \
or

t•

."

~

-

• Size, StrenQth and Stability

I1E::_::~_'

'.'

Th e Network nas over 150 employees. 45,00 square
feet of office and warehouse space, inventory valued in
excess of $15,000,000 and is ranked the largest computer
product supplier in the nation! Our commitment is to serve
our customers and our 90% repeat business rate is proof!!

.... -,7 - ,)

• Online fM Bulletin Board

Download "Freeware" from the nation's largest single
concentration of Public Domain software available l Get tied
into the nation 's largest technical information network! Place
orders, get tech support or contact customer service from the
Network's OnLine, "' not just a bulletin board but a complete
customer information network.

$1,940.00* w/10MB
$2,025.00* w/20MB

$1,999.00* w/20MB
call for 10MB

CALL TOLL FREE
1-800-621-S-A-V-E
(Orders-Membership and Advice!)
"

~
..~

64K IBM PC MEMORY EXPANSION KITS

,,,
",

I

Quantity Discounts Available_
Guaranteed for L~

~.

Set of
9Chips

51/4" DS/DD

$9.00*

51/4" SS/DD

3W' SS/DD
Bx. 10

~ ~
ea . •

59*

112 HEIGHT DS/DD
DISK DRIVES

ea . •

$15.95*
Free Fli p
& Fil e Case

47*

INTERNAL PC HARD DISK

Th e Network buys d irect

and makes fan tasti c dea ls
with manu factu re rs like MPII
Tandon/ CDC/ S hugartiQumel
TEAC and oth ers to bring you
fantasti c pri ees on Name
Brand dri ves for your PC/ATI
XTljr/ or Compalible.

Low Power/ Automa ti c Boot. Works on stand ard PC's
and Compa tibles. Inc ludes dri ve/con troller/cab les/
mounting hardware and instru c tions.
Full on e year wa rranty !

10MB

$340.00*
20MB

Quant ity Discount Ava ilable

WordPerfect

$180.00*

,

PERSONAL COMPUTER NETWORK
~, 320 West Ohio
Chicago, Illinois 60610

.i'"'
.

-:"

.~

~

~,~

.•~/&"

~.~

Call now .. .Join the PC NETWORK and start saving today!
Customer Service and Order Status (312) 280-1567
8:30 AM to 4:30 PM. Mon.-Fr;' CST

r----------------------PC NETWORK • MEMBERSHIP APPLICATION

YES! Please enroll me as a member in the PC Network '" and send my
catalog featuring thousands of computer products, all at just 8% above
DEALER WHOLESALE PRICE S. I will al so periodically receive "THE
PRINTOU-r: " a specia l up-d al e on merchandise al prices BELOW even
th ose in my wholesale catalog. and all th e other exclusive, moneysaving services avail abl e to Members.
366

c=J

I am under no o bli ga tion to bu y anyt hing. My complete satisfa ction is
guara nteed. Pl ease c heck (v ) all boxes th at appl y:
Basic Membership
Special V. I.P. Membership*
with optional 14 Day Evaluation.

o One-year membership for $8
o Two-year membership for

with optional 30 Day Evaluation.

0 One-year membership for $15

0 Two-yea r membership for $25
(Save $5)
0 BOTH Busine ss and Game
Library for $25 add '!. per
SoHwa re Evalu ation Librari es for $30
yea r - with 14-day return s
ad d'!. per yea r -wilh 30 day return s
Games Software Eva luation
0v. I.P. members may receive
adva nce notice on limited quantity
L,ibrary for $10 ad d'\. per year
merc handise specials
Bill my credit card : 0 VISA 0 MasterCard 0 American Exp ress

o Busin ess Software Evaluation
o
o

Acc ount
Number:

ea.

Multi Mate'"

IIIIIIIIIIIIIIIII

Exp. Dale _ _ _ __ __ _
mo.
yea r

o Check or money order encl osed for $,_ _ _ __ __
Name _ _ _ __ __ _ __ _ __ _ __ _ _ _ _ _ _ ___
Address _ _ __ _ _ _ __ __ __ __ _ __ _ __ ___

*Members pay 8% above this wholesale price plus shipping.
CALL TOLL FREE 1-800-621-S-A-V-E (m~~~:;r:~~s)
In Illinois call (312) 280-0002 Validation code: B366
Customer Service and Order Status (312) 280-1567
TM & R-Registered trademarks of IBM/ COMPAQ/ APPLElA5T Resea rch / lOruS/ Multimate Int.,IIOMEGA.

AM 10 7:00 PM, SAT. 9 :00 AM to 5:00 PM CST.

$15 (Save $1)

$395.00*
TM

In Illinois call (312) 280-0002
Your Membership Validation Number B366
You can va lida te your membership number and. if you wis h.
place yo ur first money- saving order ove r th e ph one by using
your VI SA. MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable sales consultants are on duty Mon.-Fri. 8:0J /

Inquiry 25 8

Cily _ _ _ _ _ __ __ ___ Slate _ _ __ _____ Zip _ _ __
Tele phone (

) _ _ _ __ _ _ _ _ _ __ _ _ __ __ _

My computer(s) is: 0 IBM PC D IBM- XT 0 IBM-AT 0 Appl e II
Mac intos h D Oth er _ _ _ _ _ _ __ _ ____

o

Sign ature _ __ _=_,---_ _ ,----;------,,-,---_ _ -,------,--,---____
(Signature required to va lida te membership)

ea ures
PRODUCT DESCRIPTION:
THE MACINTOSH Pws

by Pl1illip Robinson . . ..... . .. .. . . .... 85
PROGRAMMING PROJECT :
A SIMPLE FILE-INDEXING SCHEME

by Bruce Webster.

. ............... 92

CiARCIA'S CiRCUIT CELLAR:
ADDING SCSI TO THE SBI80 COMPUTER,
PART

2:

Bus PHASES

by Steve Ciarcia.

. ...... \07

SORTING PRoDOS DIRECTORIES

by Antonio C Silvestri . .............. 117
DECODING MACPAINT ON THE IBM PC

by Mark Anacker

131

PROGRAMMING INSIGHT:
HILBERT CURVES MADE SIMPLE

by Micl1ael Ackerman.

. .. 137

IN THE PRODUCT DESCRIPTION that leads off this month's Features section,
Phillip Robinson introduces us to the Macintosh Plus, This enhanced Mac offers
double-sided drives, an SCSI interface, a megabyte of RAM , and a larger, faster
ROM, among other welcome additions.
This month's Programming Project is an easy-to-implement technique for
maintaining a sorted file that Bruce Webster discovered while working on a
mailing list program. He hopes that it will save beginning programmers time
and frustration and help others improve their programming skills.
In th e Circuit Cellar, Steve Ciarcia concludes his project for adding an SCSI
interface to his single-board computer. Following up on last month's tutorial.
Steve now discusses in greater detail the SCSI bus's operational characteristics:
the bus phases and how they are managed by the NCR 5380 chip
The program that Antonio Silvestri outlines in his article is designed to
eliminate long catalog searches by sorting the valid filenames in the volume
and subordinate directories of the Apple ProDOS disk. Written in Applesoft
BASIC. the program provides you with extensive visual feedback as it reads,
sorts, and updates a disk.
If you are faced with the problem of transferring graphics created on a Macintosh to an IBM Pc. you'll want to read "Decoding MacPaint on the IBM PC
by Mark Anacker. His Pascal program decodes and displays MacPaint images
on the Pc. and, once you've accomplished the initial translation of the graphics,
writing additional program code to manipulate the images is relatively easy.
says Mark.
Looking for a less complicated way to draw a Hilbert curve, Michael Ackerman set out to write an Applesoft BASIC program that would have only one
subroutine with a single entry point. In this month's Programming Insight you
can examine his program for producing this elegant curve,
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Putting your money on a
we'll send you a check for $50.00.
Hercules '" Graphics Card or a
See your local Hercules
Hercules Color Card has
dealer. When you've made your
always been a safe bet.
1""tJ..~
best deal, ask him for one of
After all, Hercules is
S~V
e our rebate applications and
the industry standard in
\ ~~ 0-<'~
send it in with your
high resolution graphics
'O'l).C~ c~e~~'(o. Purchaser Registration
hardware. And we back
~e'( ~c~v
Car~ and dated sales
each of our cards with a
'l).Q~
receIpt.
full two-year warranty.
G'(
We'll payoff in short order.
Which explains why we've already
Your Hercules card, on the other
sold more than 500,000 cards to owners of
hand, will payoff for a lot longer than that.
IBM®PCs, XTs, ATs and many compatibles.
._ ._.
But there are still some people out there who
have yet to buy a Hercules card.
HERCULES
So we're sweetening the pot.
Between now and August 31, when you buy a
. .",.. . '''''' "
~~~. ~-.
Hercules Graphics Card or a Hercules Color Card,

o

Graphics Card

Color Card
,~'"

~

Hercules: We're strong on graphics.
Trademarks/Owners: HerculeslHercules Computer Technology; IBM/IBM. Offer valid in the United States, U.S. Te rritories and Canada from May 1 through August 31,
1986. Rebate application, accompanied by Purchaser Registration Card and dated sales receipt must be sent to Hercules Re bate Offer, PROMARK Depot, P. O. Box 3947,
Milford, CT 06461-0397 no later than September 15, 1986. Applications received after that date will not be honored. Rebate will be paid in the same currency in which the
ca rd was purchased. Offer void where prohi bited, taxed or restricted. Dealers are not eligible to claim rebate. Offer limited to one rebate per product serial number and
original Purchaser Registration Card. Each rebate must be applied for on an individual basis. Other application constitutes fraud. Rebate oUer applies to Hercules Graphics
Card (model GB102) and Hercules Color Card (model GB200). Other Hercules products are not eligible. Allow 6-8 weeks for redemption. For additional information in
the United States call (800) 532-0600 ext . 708. In Canada call (800) 323-0601 ext. 708.
84
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PRODUCT

DESCRIPTION

BY PHILLIP ROBINSON

THE
MACINTOSH

PLUS
It has more memory,

double ..sided disks,
and an SCSI interface
Editor's note: Th e following is a BYTE product description. It is not a review. We provide an advance look at this product because
we feel that it is significant. A complete review
will follow in a subsequent issue.

he Macintosh introduced
personal computer users
to technology that has now
. become commonplace: bitmapped displays, 3 V2-inch floppy
di sks, and icon ic desktop environments. The Macintosh Plu s adds welcome double-sided drives, a megabyte of RAM, an indu stry-standard
SCSI interface, a numeric keypad, and
a larger, faster ROM of operating system rou tines. The Mac Plus is also
much faster than the 512K Mac. partly because of new software routines
and partly because o f th e additional
RAM . One feature that the 512 K Macintosh had-free MacWrite and MacPaint software-i s missing from the
Mac Plus. Both programs are available
separately for $ 125 apiece.

T

SYSTEM DESCRIPTION

Most of the technical details in BYTE's
February 1984 description of the original. skinny (I 28K-byte) Macintosh are
still apt descriptors for th e Mac Plu s.
It is a desktop, 7.8336-MHz 68000based microcomputer in a smail-footprint case conta ining a built-in 312 inch floppy disk drive and a 9-inch
diagonal. bit-mapped, monochrome
display of 512 by 342 pixels. It doesn't
have any expansion slots, and it
(continued )

Phillip Robinson is a senior technical editor
for BYTE. He can be contacted at BYTE/
McGraw-Hill , 95 1 Mariner's Island Blvd ..
3rd Floor, San Mateo, CA 94 111.
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MACINTOSH PLUS

doesn't have a cooling fan. It possesses a number of I/O ports, a detachable keyboard, and a mouse.
KEYBOARD
At first glance, the Mac Plu s keyboard
looks li ke a Mac keyboard with an
added numeric keypad on the right

side. But there are other changes as
we ll Four cursor keys are located at
the bottom right of the alphabetic
section: there is on ly one Opti on key:
th e Enter key is placed wit h the
numeric keypad: and the Return key
is larger than on previous Macs. Other
ad justments in key size and position

IN BRIEF
Name
Macintosh Plus
Company
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Price
$2599
Microprocessor
Motorola 68000, 32-/16-bit microprocessor (32-bit internal data path and registers,
16-bit external data bus) running at 7.8336 MHz
Main Memory
1 megabyte of RAM, expandable to 4 megabytes in the future
128K-byte ROM containing operating system code
256-byte EEPROM for user-settable parameters
Display
9-inch diagonal built-in screen that displays bit-mapped 512 by 342 pixels
Sound
Four-voice sound from 8-bit D/A conversion (22-kHz sampl ing rate)
Disk Memory
800K-byte 3 112-inch double-sided floppy disk drive built-i n
Keyboard
Detachable 7B-key typewriter-style keyboard plus numeric keypad and cursor keys;
offers 2-key rollover and software mapping
Clock/Calendar
CMOS custom chip built-in with 4.5-volt battery
Ports
Two RS-232C/RS-422 serial ports with maximum speed of 230,400 bps
SCSI port capable of 320K-byte-per-second communicatio ns
Mouse port (for mechanical mouse)
External disk port
Synchronous serial keyboard port
Loudspeaker jack
Optional Peripherals
BOOK-byte 3V2-inch double-sided floppy disk drive
Imagewriter dot-matrix printer
Apple Modem 1200 (300/1200-bps modem)
Hard Disk 20, 20-megabyte hard-disk drive (operates through serial port)
Bundled Software
System tools

are minor. Incidentally, the cursor keys
aren't recognized by all applications
or even by the Mac's own desktop

RAM
The Macintosh Plu s has two main circuit boards, analog and digital. Although the analog board is little
changed from the 512K Mac design,
the digital board has been thoroughly
modified. It is still designed arou nd
the 68000 CPU, but it has more RAM
and more ROM-both socketed-than
prev ious Macintoshes.
One full megabyte of RAM sits on
the Macintosh Plus digital board. This
memory takes up less space and consum es less power than the 512K in the
Fat Mac. Apple's engineers accomplished this by employing four CMOS
SIMMs (s ingle in -line memory modules), each of which holds 2 56K bytes
in eight 256K-bit CMOS dynamic
RAMs. These RAM chips are enclosed
in surface-mount packages and then
soldered onto tiny PC (printed circuit)
boards.
The RAMs most of us are fam ili ar
with are packaged in DIP cases.
Surface-mount packages are sma ll er,
so more ch ips can be squeezed into
less PC board space They are ca lled
"surface-mount" because the legs
don't have to stick through a PC board
to be so ldered on the oppos ite side
(as DIPs are). Instead, the legs fold
over and contact the same side the
chip packages sit on. For the Mac
Plus, these packages are soldered onto four sma ll boards that insert at an
angle- and overlap-into special sockets on the Mac Plus digital board.
When I-megab it surface-mount
CMOS DRAM s are available, it wi ll be
relativel y easy for manufacturers to
create SIMM strips that hold a full
megabyte. Such strips cou ld repl ace
the current Mac Plus SIMMs to upgrade the system to 2 or 4 megabytes
of RAM. Applications that follow
Apple's design rul es can use all of the
additi onal RAM .

ROM
With 12 8K bytes of ROM code, the
Macintosh Plus has twice what the
128K and 512K Macs had. The old
64K-byte ROM co ntained equal parts
Icol1lintled)
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mory or networking. Or, if
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11 S.ots. Hayes m akes it easy
pr dtlle to fit your needs.
e dre many good reasons for
Sill Hayes. Our new spacemartmodem 1200B is one of
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are, is another.
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yves to the future
Inquiry 1<;1

communicating, while allowing
you to take full advantage of the
sophisticated capabilities of your
Smartmodem 1200B. Together, they
create a powerful, yet easy-to-use,
communications system for your
Pc. They're made for each other,
and customized for IBM PC's.
The best reasons of all for choosing Hayes are the "built-in" benefits.
Advanced technology. Unsurpassed
reliability. And a customer service
organization that's second to none.
So, when you see your authorized
Hayes dealer ask for the largest selling 1200 bps modem. Smartmodem
1200B. And remember. Now it's
smaller, too. Hayes Microcomputer
Products, Inc. P.O. Box 105203, Atlanta,
GA30348. (404) 441-1617.
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o f Macintosh operating system ,
OuickDraw graphics routin es, and th e
User In terface Too lbox. Th e 128 K
ROM keeps t rimmed and o ptimi zed
versio ns o f those routines, adds new
ro utines, and ho lds some ro utines
that used to sit in the di sk system files.
OuickDraw- which draws everything
yo u see o n a M ac intosh display- was
rewritten to be faster New ROM
dri vers were written fo r th e do ubl esided disk dri ves and fo r th e Hard
Disk 20. Th e o perating system now
all ows th e M ac Plus to boot from a
hard di sk, a feat th e prev io us Macintoshes couldn't perform . And the new
ROM has numeri c computati o n ro uti nes: A pplicati ons aren't forced to
have their own such routines and can
depend on floating-po int arithm eti c
and transcendental fun cti o ns in th e
ROM.
The operating system shows up in
so me subtle environmental effects.
An icon called a "zoom box" toggles
a window betwee n full-sc reen size
and whateve r other size it was last set
to. There is also an additional choice
under the View pull-dow n menu :
Small Icon. Th is menu selectio n preserves th e info rm ation abo ut th e fil e
type that ico ns provide, but it allows
many more icons to fit o nto a singl e
di spl ay
Th e System fil e is li sted as versio n
30, and the Finder is version 5. 1. Most
programs should work with both old
and new ROM s, but the 12 8K ROM

ro utines are still being integrated into
th e call s fro m applica ti o ns soft wa re.
DESK ACCESSORIES

Th e Contro l Panel desk acc essory
contain s so me new contro ls. The bi ggest change is the additi o n of a RA M
cac he contro ll er th at lets pro gram s
load, run , and quit up to twice as fast
as conventi onal operational methods.
Frequ entl y used routines ca n be read
fro m di sk o nl y o nce and then run
fro m RA M. Th e cache ca n be turn ed
o n o r off and can employ anywhere
fro m 32K to 768K bytes of RAM .
The Choose Printer desk accessory
is replaced by th e mo re general
Chooser that lets you select any of the
se ri al ports o r the SCS I port. Th e
A ppleralk network is now conn ected
and di sco nnected via t he Co ntro l
Panel instead o f Choose Printer

HFS
The HFS (Hi erarchi ca l Filin g System)
first appea red in Finder 5.0 in the fall
o f 1985 with Appl e's HD 20 extern al
20-megabyte hard disk dri ve. It is now
built into th e new Find er 5. 1 of th e
M ac Plu s ROM.
Th e prev io us Macintos h Finders
used a fl at filing system (now ca ll ed
MFS fdr Mac intos h Filin g System) All
fil es were li sted in a sin gle directo ry
Now th e HFS puts fil es within directo ri es and subdirectories, ju st as MSDOS does for many mi crocomputers.
Yo u move through the directories by

LASERWRITER PLUS

B

eca use Apple is so inte rested in
"desktop pub lishing," it was no
surprise that the Mac Plu s wasr.'t the
only enhanced product introduced in
lanuary. App le also introduced the
LaserWriter Plus, an enhanced version
of the laser prin ter described in the
February 1985 produ ct prev iew "The
Macintosh Offi ce" by John Markoff and
Phillip Robinson. Based on the popular Canon laser engine, thi s printer
proVides 300-dpi images from the
PostScript printing codes sent by a
Macintosh.
The LaserWriter Plus has a full mega-

byte of ROM instead of the halfmegabyte in the LaserWriter. The extra
ROM contain s seven font families to
add to the four families harbored by
the LaserWriter. The new typefaces are
Avan t Garde Gothic. Boo kman, Helvetica Narrow, New Centu ry Schoolbook, Palatino, Zapf Chancery, and
Zapf Dingbats. The Lase rWriter Plu s's
dri ver supports the 128 K Macintosh
and offers downloadab le fonts. The
LaserWri ter Pl us costs 56 798. The
LaserWri ter price dropped to 55999:
for 5799 yo u ca n buy a Font Kit that
will upgrade the LaserWrite r to the Plus.

The Mac Plus's
3 Y2-inch floppy drives
are double-sided and
can read and write
BOOK bytes per disk.
manipul ating slightly mo re complex
version s of the di alog boxes used by
earlier Finders. You can pull down lists
of the directo ries- shown iconically as
nested fo lders on th e Mac Plus-to
see a path list The number of files the
HFS can handle is limited on ly by th e
disk space. Because it run s from ROM
it is also faster than th.e MFS. So me
program s will have to be rewritten to
avoid path problem s with the subdirectori es of HFS.
The Mac Plus comes with a disk o f
system tools that includes an Installer
utility for updating the system fil es o n
your older start-up disks.
FLOPPY DISK DRIVES

The o rigin al Mac depended on 3 Y2 in ch fl o ppy disk drives, built by Sony,
that reco rded 400K bytes on a sin gle
side o f the disk. The Mac Plus dri ves
are still 3 V2 -inch So nys, but th ey are
double-sided and so ca n read and
write 800K bytes per di sk. They can
also read and write the single-sided
format of the older drives. In effect. the
double-sided disks provide more than
twice the effecti ve space of the o ld
400K-byte drives because much of the
400K was occupied by system fil es.
The Sony drives use a special.
variabl e-rate rotati o n scheme where
th e spin of the disk depends o n t he
track being accessed . Th e new dri ves
use the same scheme but are twice
as fast as the old dri ves for reading
and writing. The transmi ssio n speed
between the drives and the Mac
(about 500,000 bits per second)
hasn't changed.
PORTS

The biggest change in ports from th e
512 K Mac to the Mac Plus is the ad(continued)
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The only time our

competitor's displaycan match ours.
All color monitors basically look the
same. Until you turn them on. That's
when their true colors reaLly show.
That is, if it's a Taxan. You see, the Taxan
630 RGB color monitor is so advanced,
no one can match its high performance.
Or its low price.
What's behind all this is the Taxan
555 Super Color Graphics Board. Interface it with the 630 and you'll get the
superior performance you need for aLl
your business applications software.
Like dBASE III. Lotus 1-2-3. Wordstar.
And Symphony.
With pixel resolution of 640 x 400
and a .37mm dot pitch, you'll get the
sharpest text and graphics you've ever
seen. An 0 that really looks like an 0.
And colors so vivid, so true, they make
the competition look drab by comparison.What's more,Taxan gives you a 24.75
Khz horizontal scanning frequency.
Compared to 15.75 Khz, it's no wonder
our competitors can't keep up with us.

Best of all, the Taxan 630 and 555
board are compatible with the IBM PC,
AT and XT, the Compaq Portable and
Deskpro, and other IBM compatibles.
The 630 is also compatible with AT&T
6300 computers and boards.
But we didn't stop there. The Taxan
630 even gives you a choice of four
text color modes. So if your eyes are
tired of looking at amber, you can
switch to green. White reverse. Or white
on blue.
The Taxan 630 has everything you
could ever want in a
color monitor. Superior
performance. Highresolution. And compatibility. Plus, it won't strain
your eyes. Or your budget. And
because it comes from Taxanthe leader in quality, technology and
innovation-you know it's reliable.
Which makes it a color monitor that's
truly worth looking into.

Inquiry 336 for End-Users. Inquiry 33 7 for DEALERS ONLY.

So go see the Taxan 630 for yourself.
And you'll see a display that makes the
others pale by comparison.

18005 Cortney Court, City of Industry, CA 91748
(818) 810-1291.
JUN E 1986' BYTE
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Inquiry 360

$4995

Vantex
Professional

MACINTOSH PLUS

Word Processor

EXTRA FAST. FEATURE RICH
General: Document based. Unlimited
document size . Integrated spellingchecker (with suggestions) using an
updatable 90,000 word dictionary.
True split-screen . Flexible main-edit
screen: invoke or dismiss, in any
combination , the Command Line, Tab
Line , text borders , and Information
Line. Change the onscreen left and
right margins . • Eight sorted
directory-list formats (with one-letter
commands to load . copy. delete . and
search) • 30 user-settable defaults
(blinking or non-blinking cursor,
automatic backup, automatic timed
save, etc.) • Macros (700 keystrokes
per set) • Automatic ASCII import and
export (makes for a solid program
editor)
Entering Tell: Distinction between
paragraph and line (lines may be 255
wide ). No-hassles insert mode. Both
ordinary and " magic diamond " cursor
movement. Automatic paragraph
reform. Decimal, right-justify, and
. begin-column tabs \storable in
document) • Set bo dface, underline ,
superscript. subscript, italics, and
strike-through (unrestricted overlap)
Manipulating Tell: Highlighted blockmode. Move and copy (with repetition .
and across split-screen). delete, sort
(by number or alpha), print, and quality
(bold. underline, etc., upper-case , etc.)
• Flexible column manipulations (move .
copy, delete , fill) • Full backwardsforwards search-replace (case , word)
singly or globally (plus special
functions to search for format-objects ,
excessive paragraph-blanks , etc.)
Printing: Preview page-breaks before
printing (visible. scrollable . hard and
soft page-breaks) • Super- easy formatcontrol screen (automatic storage
anywhere into document of
automatically spelled-out formatobjecls) • Valuable format-control
features include margins . justification .
microjustification . single . double or
triple line spacing. " rows needed ":
paragraph indents . padding and
split-minimum; line headings and
centering : row numbering , selectable
strike-through and hard-blank
characters , multiple headers and
footers with variables for page-number
(Arabic . letter. Roman) . document.
dates and lime . • Full widow-orphan
control . including tables . Controllable
print-queue. Multiple printers and
ports . Edit while printing . Integrated
Mail Merge. Selective page 8rint •
Drivers for Epson . Diablo 63 . and
other popular printers. Complete
instructions allow the user to create
new drivers or modify old ones.
Miscellaneous: Redef inable keys .
DOS-pathname support . Contextsensitive Help. Word , character.
keystroke counts . Balance parentheses
and brackets. Documentation fields.
Document-summary utility. Word
frequencies. Printed manual.
Not copy protected
Minimum requirements: IBM PC /XT IAT
or true compatible, monochrome or
color, one disk drive. 256K and DOS
2.0 or 2.1 (or 320K and DOS 3.X)

$49 .95 Introductory Offer
Add $5 .50 Shipping & Handling
N.J. Residents add 6% Sales Tax

Send orders t%r call

VANTEX DATA SYSTEMS
PO Box 507, Chatham , N.J. 07928

Call 1-800-524-2838

In New Jersey call 1-201-635-5686
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The SCSI interface
communicates at 320K
bytes per secondabout 10 times faster
than the old serial port.
dition of the SCSI port for fast communications. The other ports have
been moved around. and some have
different connectors. The external disk
port can handle sing le-sided or
double-sided floppy disk drives as
well as the HD20 hard disk drive. The
audio jack. the mouse port. and the
external disk drive port retain their
shape and size but have been moved.
The two serial ports typically used
for modem and printer connections
now employ mini DIN-8 connectors
instead of the 9-pin D-type connectors
used before. The new cjrcular connectors eat up less room-a necessity
wjth the addition of the large SCSI
connector.

SCSI
The 128K and 512K Macintoshes
relied upon an Apple-specific serial
port that communicated at 230.400
bps using the Zilog 8530 SCC (serial
communications contro ller) chip.
Apple hoped that the generalpurpose seria l port would lead to "virtual slots." with add-on devices attached to the serial port instead of inserted within the computer. Unfortunately. the port just didn't have
enough speed for many peripherals.
including hard disks. tape backup
system s, and scanners. So the Mac
Plus design team looked around for
a faster, more standard interface.
SCSI is an industry-standard , parallel. system-level interface bus for connecting peripherals to a variety of personal computers. It descended from
the old SASI disk drive standard to
become ANSI X3T9 .2. Many periphera ls such as hard disk drives alread y
contain SCSI interfaces. All the Macintosh Plus needs to use those peripherals is the proper software drivers.

Up to seven devices can be daisycha ined to the single Mac Plus SCSI
port. If any SCSI devices are attached
to the Macintosh Plus. at least one of
them must be switched on for the
Mac Plus to start.
The Macintosh Plus SCSI interface
is designed around an NCR 5380 SCSI
controller IC and communicates at
320K bytes per second: about 10 times
faster than the old serial port. It uses
an 8-bit parallel data connection , a
variety of control lines. and a parity
line for error checking.

UPGRADES
Apple devised a thorough upgrade
program for those who have 12 8K or
512 K Macintoshes and want Mac Plus
power. You upgrade a system by buying and installing special kits.
The first kit-5299-in cludes the
new 128K ROM and an internal
double-sided disk drive. This drive
replaces the single-sided drive and
is only available to be installed by
certi fied Apple dealers. (External
double-sided floppy disk drives sell
for 5499 .) This kit can be installed in
Macs that have third-party RAM additions. but Apple doesn't guarantee
that the upgraded Mac will be able to
use all of the third-party RAM.
The second kit-5599 for 512K
Macs and 5799 for 128K and thirdparty-enhanced Macs-contains a
new digital logic board and a new
back panel. The board replaces the
old digital board. You need the panel
with this kit because the new set of
port connectors on the Mac Plus
demands differently placed and sized
openings.
The third so-ca lled kit-S 129-is
simply the Mac Plus keyboard.
The only way to get the new ROM
js to buy kit I . And you cannot use
kit 2-the digital logic board-without
kit I : The new digital board is built for
a system with the 128K ROM and the
do uble-sided internal drive
The 512 K Macintosh suggested
retail price was dropped to 51999: the
128K Macintosh is no longer available
from Apple. For Lisa or Macintosh XL
owners. from April 15 through August
31. 1986. you can ante up 51498 and
your machine and receive a Macintosh Plus with an HD20 . •

Develop your ideas on Lotus, Microsoft Chart,
WordStar or other popular software programs as
you normally would. Then put the Bell & Howell slide
printer to work, creating a professional presentation
without leaving your desk.
The Bell & Howell Color Digital Imager'· IV
works directly with your PC like a printer. It creates
enhanced slides with the software you're using,
so there is nothing new to learn.
The COl-IV produces slides for less than $1.00
each and will pay for itself in a few presentations.

SPECIAL INTRODUCTORY OFFER
See a demonstration of the COl-IV slide printer
at a dealer near you and get a free
Popcorn Desktop'· organizer
program worth $49.95.
Call now for more information.

1-800-223-5231
EXT. 59.

o

92

B y T E • JUNE 1986

- M . SCHON GUT
ILLUSTRATED BY E.

P·R·O·G·R·A·M·M·I-N·G

p. R·O· J- E·C·r

A SIMPLE
FILE~INDEXING SCHEME
BY BRUCE WEBSTER

Learn how to maintain a sorted file and also
improve your programming skills
This month's programming project is a simple,
easy-to-implement technique for maintaining a
sorted fi le. I t's the kind
of thing programmers
discover on th eir own; I
did so whi le working on a maili ng-li st program some years ago. Given the large
numbers of new programmers out there,
this article just might save some of you time
and frustration .
The article has a second purpose as well,
again geared toward th ose of yo u who are
just getting your feet wet in programming.
An excellent way to improve you r programming skill s is to study code written by
others. This exposes yo u to solutions-both
big and little-that others have hit upon,
new approaches you may not have thought
of. And you ca n even learn from others'
mistakes. I trust that the short code examples in this article wi ll help you -tho ugh
I hope yo u wi ll find few mistakes to learn
from.
THE PROBLEM

Let's say you have an application of some
sort-mailin g list. database, sales information-that req uires you to keep fil es of
records in a certain order. The order is
based on some portion of the record, called
the key. The records are arranged so that

the keys are o rdered. For example, if the
keys are names, they'll probably be in alphabetical order; if they're numbers, th ey'll be
in numerical order.
You may be wonderin g why keeping th e
records in o rder is important. It has to do
with sea rching for a given record, and,
frank ly. sometimes it isn't so important. If
there aren't many reco rds, you can just do
a seq uential search on the unsorted records
by starting with the first record and looking at each until you find the one you want.
Of course, you're going to have to look
through the entire li st to discover if the one
you want isn't there-but that's why you do
th is only if the list is short.
As the number of records increases, the
benefits of keep ing the records sorted also
in crease. At the very least. seq uential
searches become, on the average, a little
faster: If the record yo u're looking for isn't
in the list. yo u'll know that as soon as you
hit a record that wou ld normally come after
it. For example, if you were lookin g for
"SM ITH" and got to "SMYTHE." you cou ld
end your sea rch, since "SM ITH ," if it were
present. wou ld have already been found.
Better sti II. though, is using a binary
sea rch to find the desired record . In a
(continued)

Bruce Webster is a consulting editor for BYTE. He
can be contacted c/o BYTE, POB 1910, Oren1. UT
8405 7, or on BIX as bwebster.
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binary search, you jump to the middle of the list you're looking at and
see if that's the record you're looking
for. If so, you stop. Otherwise, yo u
divide the list in half and pick the upper or lower half, depending upon
whether the desired key is less than
or greater than the one found. You
then jump to the middle of that list
and repeat the whole procedure. This
continues until you eith er find the key
you're looking for or your list has
shrunk to a length of one, in which
case the desired key is not in the list.
The advan tage of a binary search is
readily apparent. If you are searching
through n sorted records, a sequential search will average n/2 comparisons, whi le a binary search wi ll require, at most. n log 2. Actual numbers
mean more: For a list of 1000 records,
a sequential search will average about
500 comparisons; a binary search will
require, at most. 10 co mparisons.
One problem with sorting your list
involves the size of the list itself. If the

file isn't large in size, yo u ca n keep all
the records in memory, as an array or
a linked list. This lets you add and
delete records, as well as keep the list
sorted, with li ttle trouble. However. if
the list gets too big to fit in memory,
you' ll have to store the list out on the
disk. Since sorting usually requires
swapping items in the list around, th is
cou ld mean a lot of disk reads and
writes. And if you're adding or deleting records, things ca n rapidly go
from bad to worse since you may
have to "shuffle" large numbers of
records to accommodate the changes.
How, then, do you deal with-and
keep sorted-a large file and/or a file
with a lot of records?
THE SOLUTION

The answer is quite simple: Don't sort
all the records, just the keys. To do
thi s, you create an index list. Each
item in the list contains a key and its
correspond ing record number. You
keep this list sorted and in memory.

Listing I : Global definitions and declarations.
const
IndexMax
RecCountErr
NewFi leCreated
NoError
RecordNotFound
NoMoreRoom
AlreadyExists
OutOfRange

1000;
-2;
-1 ;
0;
1;

2;
3;
4;

type
Keytype
FileStr

= s t r i n g [ 40] ;

= string[80];

DataRec = record
case Boolean of
: Integer) ;
True
: (NumRecs
: Keytype;
False
: (Key
theRest
: Whatever ;
l this represents the rest of your data fie I ds f );
end;
IndexRec
Key
Num
end;

record
Keytype;
Integer

IndexList
var
KList
DFi Ie
MaxRec

To find a record , you do a binary
search on this list. then you use the
record number to read in the corresponding record from the disk. You
can easily sort and update the index
list since it's always in memory. You
access the disk only when you need
to actually read or write a specific
record .
There are complications. If the key
isn't much smaller than the record
itself, this approach is pointless. For
example, each record might contain
just a name and a phone number.
with the name as the key. The index
list will then be almost as large as the
actual record list-in which case, your
best bet is some research into diskbased sorts and merges and an ir1Vestment in a fast hard disk.
Deleting records can also cause
complications. The simple solution is
to delete the entry in the index list.
then delete the record in the file by
moving all the records that follow it
forward by one. Of course, that means
a lot of disk I/O. espec iall y if the
deleted record is near the start of the
fil e. However, since the disk file isn't
sorted, a faster approach is to copy
the last record in the file into the position of the now-deleted record.
Even with this approach, another
complication occurs: How do you
know where the "active" records end
and the "deleted" records begin? For
example, if you have 100 records in
you r fil e and you delete 10 of them,
you will still have 100 records sitting
out in your file; it's just that the last
10 won't mean anything. That's not a
problem until you close the fi le, then
reopen it later. The difficulty is resetting the "end-of-file" marker. Most
Pascal implementations have no easy
way of doing that. short of writing a
new copy of the file. That will work,
but if the file is very large, it will take
time and disk space. Another solution
is to set aside th e first record in the
fi le as a "header" record and store in
it the number of active records; that's
what I will use here.

array[1 .. IndexMax] of Inde xRec;
THE IMPLEMENTATION

IndexList;
fi Ie of DataRec ;
Integer;

The im plementation given here is
neither complex nor overly developed. Most of you are going to be
(continued)
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HOW PEOPLE WITH COMMON
INTERESTS FIND AN INTERESTING
COMMON GROUND.
Presenting CompuServe Forums.
Where people from all over get
together, without even leaving
home.

progress or start one on your own. Ask
questions. And get answers.
All it takes is a modem, most any
personal computer and CompuServe.

Now thanks to CompuServe
Forums, computer owners are sharing
common interests by talking to each other
through their computer keyboards. Soft-

Forum members across the country
are as close as a local phone call.
You can go online with just a local
call in most major metropolitan areas. And
normal usage fees for weekday nights and
weekends are just 1O¢ a minute

ware users, computer enthusiasts, ham
operators, french cooks, fire fighters,
science fiction lovers and other special
interest groups are already in touch,

online.
Because when you subscribe to
CompuServe, you're able to reach people
who want to talk about the things you do.
As many people as you like. For as long
as you like. Whenever you wish.
Join a conversation already in
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Of special interest to aU Forqm
participants is software that's FREE
for the taking.
Public domain software. For all
sorts of activities, from games to business
programs. And it's just as easy to copy a
piece of software as it is to participate in
a Forum.

Become a CompuServe subscriber and
get a $25 Usage Credit to start you off.
Becoming a subscriber is as easy as
contacting your local computer dealer. Or
you can call us and order direct. Suggested
retail price is $39.95.
And if you'd want more information
about CompuServe, we'll be happy to send
you a free brochure. Because with all that
CompuServe offers-we think it's in your
best interest.

ContpuServe®
Information Services. po. Box 20212.
5000 Arlington Centre Blvd .. Columbus. OH 43220

800·848·8199

In Ohio. call 614·457·0802
An H&R Block Company
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able to take what you see here and
develop it into what you need. I"ve
written it in (almost) standard Pascal;
the only assumptions I"ve made are
that a built-in procedure. Seek. ex ists
that moves the file pointer to a particular record and that the first record
is 0; that is. Seek(DFile,O) will position
the file pointer at the first record in
the file.
Listing I shows the global declarations- constants. data types. and variables-for th ese routines. An arbitrary
limit (IndexMax) o n the number of
records has been set; 1"11 mention a
few ways around setting th is limit later
on. Also. fou r different error codes
(used in the routines) are defined .
The data types are then defined.
Keytype and DataRee are whatever
yo u want th em to be; this is. after all.
your application. You can even rename the field Key in DataRee. but
if you do. you need to change one
statement in InitStuff:
KList[lndx] .Key : =
TRee.new name;
Since that's the o nl y place in these
routines that this field is actuall y referenced. everyth in g else ca n stay the
same.
You'll notice that DataRec is a
variant record. It has two sets of fields
occupying the same space; that is. the
field NumRees occupies the same
space as the field Key. This is done
so that you ca n use the first record in
the file to keep track of the number
of active records in the file. Since
NumRecs and Key occupy the same
space. the size of eac h DataRee
record is not increased by the definition of NumRees. Also. note that the
field theRest is not an actual fi eld; I
just put it there to represent whatever
data fields you might define for the
record.
Three global data structures are declared in the variable section. KList is
the list o f keys and record numbers;
it's an array that will be kept sorted
at all times. DFile is the actual file of
records that are being written or read.
MaxRec is th e current number of
records being used.
File I/O ro utines vary between
Pascal implementations. especially
(continued)
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Listing 2a: File I/O routines specific to Turbo Pascal.

Icompi ler-specific fi Ie I/O routines
these procedures are specific to Turbo Pascal. If you
are using another Pascal compi ler. you wi I I need to
modify them appropriately. Note that Turbo Pascal does
not support the standard routines GET and PUT. but instead
uses READ and WRITE.
1

1$1-1 1 turn

off I/O error checking

I

procedure FRead(RNum : Integer; var Rec
var Error
1
reads record #RNum into Rec 1
begin
if (RNum < 0) or (RNum > MaxRec)
then Error := OutOfRange
else begin
Seek(DFi le.RNum);
Error := IOResult;
if Error = NoError then begin
Read(DFi le.Rec);
Error := IOResu It
end;
if Error> 0
then Error := 100 + Error
end
end; 1 of proc FRead 1
procedure FWrite(RNum : Integer; Rec
var Error
1
writes record #RNum into Rec 1
begin
if (RNum < 0) or (RNum > MaxRec)
then Error := OutOfRange
else begin
Seek(OFi le.RNum);
Error := IOResult;
if Error = NoError then begin
Write(OFi le.Rec);
Error := IOResult
end;
if Error> 0
then Error := 100 + Error
end
end; 1 of proc FRead 1

OataRec;
Integer) ;

OataRec;
Integer) ;

procedure FOpen(Fi leName : Fi leStr; var Error: Integer);

1

tries to open FileName; if it doesn·t exist. creates
it with the appropriate header record

I

const
TurboNoFi Ie .. 1; ! "no fi Ie" error code for Turbo Pascali
var
IOCode
: Integer;
TRec
: DataRec;
begin
Assign(OFi le.Fi leName);
Reset(OFi Ie) ;
IOCode :K IOResult;
if IOCode = TurboNoFi Ie then begin 1 file doesn·t exist 1
Fi IIChar(TRec.SizeOf(TRec).0);
Rewrite(OFi Ie);
TRec.NumRecs : a 0;
FWrite(0.TRec . Error);
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lrcENTECIt Premium Quality
Diskettes
TIMELESS WARRANTY
Performance exceeds A.N.Sl. specification by 88%
v Each disk 100% rested and certified
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J/
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v

Pkgs. oj 10 , tyuek sleeues, w/p tabs. and ID labels

55-DO

Close(DFi Ie);
Assign(DFi le,Fi lename);
Reset(DFi Ie);
IOCode := IOResult;
if IOCode = NoError
then Error :~ NewFi leCreated
end;
if IOCode <> NoError
then Error := 100 + IOCode;
end; i of proc FOpen I
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OS-DO
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1

Color, 48 TPI ..................

Color. 96 TPI .................
Subtract .05 per disk for black disks

procedure FClose(var Error
Integer);
{ closes file I
begin
Close(DFi Ie);
Error := IOResult;
if Error> 0
then Error := Error + 100
end; { of proc FClose I
{$I+I

QTY. 10 BOXES 5.25"

i turn on I/O error checking 1

J/

LIFETIME WARRANTY

v

High quality and consistently reliabl e
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3M Headcleaning Kit
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DC-100A ............................................ 12.10
DC-1000 ............................................. 12.40
DC-300XLP ....................................... 19.00
DC-600A ............................................ 20.25

Listing 2b: File I/O routines specific to UCSD PascaL

{compiler-specific file I/O routines
these procedures are specific to UCSD Pascal. If you
are using another Pascal compi ler, you wi II need to
modify them appropriately.

nashua
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('lTY. l0

11.99
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18.80
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TM Affordable Quality

Incredible Value
Best Prices Ever!

".. LIFETIME WARRANTY

{$I-I { turn off I/O error checking

Y' Factory Fresh in BOXES oj 10 with sleeves.

w/p

tab. ID labels

procedure FRead(RNum : Integer; var Rec
var Error
{ reads record #RNum into Rec I
begin
if (RNum < 0) or (RNum > MaxRec)
then Error := OutOfRange
else begin
Seek(DFi le,RNum);
Error := IOResult;
if Error = NoError then begin
Get(DFi Ie);
Error := IOResult;
if Error z NoError
then Rec := DFi leA
end;
if Error <> NoError
then Error := 100 + Error
end
end; { of proc FRead I

DataRec;
Integer);

55-~O
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procedure FWrite(RNum

Integer; Rec
var Error
{ writes record #RNum into Rec 1

P.O. orders accepted from recognized corporations rated 3A2 or

DataRec;
Integer);

better, government and schoots on 2°/~net30. PAYMENT: Add
$3.00 per 100 diskettes or Iraction thereof. add $3.00 for head·
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TOll Free Order Line :
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begin
if (RNum < e) or (RNum > MaxRec)
then Error := OutOfRange
else begin
Seek(OFi le,RNum) ;
Error := IOResult;
if Error = NoError then begin
OFi leA := Rec;
Put(OFi Ie);
Error := IOResult
end;
if Error> e
then Error := 1ee + Error
end
end; i of proc FRead I
procedure FOpen(Fi leName : Fi leStr; var Error : Integer);
I tries to open Fi leName; if it doesn't ex ist, creates
it with the appropriate header record I
const
UCSONoFi Ie
1; I "no fi Ie" error code for UCSO Pascal
var
IOCode
: Integer ;
TRec
: OataRec;
begin
Reset(OFi le,Fi leName) ;
IOCode := IOResult ;
if IOCode = UCSONoFile then begin 1 file doesn't ex ist
Fi IIChar(TRec,SizeOf(TRec) , Chr(e)) ;
Rewr i te(OF i Ie , F i I eName) ;
TRec . NumRecs := e;
FWrite(e , TRec,Error);
Close(OF i le , Lock);
Reset(OFi le , Fi leName);
IOCode := IOResult;
if IOCode = NoError
then Error : = NewFi leCreated
end;
if IOCode <> NoError
then Error := 1ee + IOCode;
end; 1 of proc FOpen I

I

procedure FClose(var Error: Integer) ;
IClosesfilel
begin
Close(OFi le,Lock) ;
Error := IOResult;
if Error> e
then Error := Error + 1ee
end; I of proc FClose I

1$1+1 1 turn on I/O error checking

those for opening and closing files.
Also. standard Pascal does not defi ne
a method fo r random access of files.
though almost every microcomputerbased Pasca l compiler does. In addition . Turbo Pascal-which has the
largest in stalled base of com pilersdoes not support the standard Pascal
routines Get and Put.
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Because of this. I wrote fo ur ro utines-FRead . FWrite. FOpen . and
FCiose-to handle all the compil erspecific code. FR ead lets you read a
spec ifi c reco rd (in th e ra nge
0.. MaxRec) from DFile. FWrite. in
much the same manner. lets yo u write
out to a specific record. again in th e
range O.. MaxRec. FOpen accepts a

fil ename and tries to open it as DFil e.
If the fil e does not exist. it creates it.
writing out a header record wi th
NumRecs = 0 Likew ise. FC lose
cl oses DFile . All four routines return
an error code in Error. either one of
those defin ed in the global constant
section or a system I/O error code. If
the latter is return ed. an o ffset of 100
is added so as not to confu se. say. system I/O error 1 (whatever that may be)
with RecordNotFound .
Li stings 2a and 2b contain workin g
versions of th ese routines for Turbo
Pascal and UCSD Pasca l. respectively If yo u're usin g a different Pasca l
compiler. you'lI have to wri te your
own versions. th ough chances are
th ey' lI look pretty mu ch li ke these
routines.
A quick note o n record numbers.
Th e header record is assumed to be
record O. the first record in the fil e. All
the data records are stored as records
1 through MaxRec. Both Turbo Pascal
and UCSD Pa sca l consider the fi rst
record in a fil e to be record 0; however. some Pascal compilers cons ider
th e first record to be record I. To adjust for this. ju st add 1 to RNum in
yo ur ca ll to Seek in FRead and
FWrite, that is. Seek(DFile,RNum + 1)
If yo u make th e change here. yo u can
leave the rest of t he program alone.
Li sting 3 contains the routines InitStuff and CleanUpStuff InitStuff
should be ca lled before doing any i/O
on a gi ven fil e. Yo u pass InitStuff the
name of the fil e you wa nt to work
with ; it then ca lls FOpen and reads
th rough all the records. bUilding the
li st of keys and record numbers in
KList. It then calls Sort Index Li st (a lso
in li sting 3), which sorts KLi st using a
simple se lecti o n sort algori th m.
CleanUpStuff saves th e current
number of active records in th e
header record (0) . then closes the file
by ca lling FCiose. Both routines
return error codes. so th at yo ur program can detect and handle any problems.
Li sting 4 has three key routines:
FindKey. GetRecord. and PutR ecord .
FindKey does a bina ry search on
KList and returns the location in KLi st
correspondin g to the key passed to
it. If no key matches. it return s - 1.
IconUI1ued)
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Listing 3: Initialization

and cleanu p routines.

procedUre SortIndexList;
lsorts the array KList using a selection sort technique!
var
I,J,Min
Integer;
Temp
IndexRec;
begin
for I := 1 to MaxRec-1 do begin
Min := I ;
for J := 1+1 to MaxRec do
if KList[J].Key < KList[Min].Key
then Min := J;
Temp : = KList[I];
KList[I] : = KList[Min] ;
KList[Min] := Temp
end
end ; I of proc SortIndexL i st
procedure InitStuff(Fi leName
var Error

FileStr;
Integer);

I

sets everything up for inde x ing system. This assumes
there are no more than IndexMa x (=1000) records, and the
records are numbered 1 .. IndexMax. Record #0 is the header
record and is used to store the current number of records
actively being used tn the fi Ie

STOP
SOFTWARE
PIRACY ...
.. . with one of our
new sophisticated copy
prevention products.

I

var
Integer;
Indx,TErr
DataRec;
TRec
begin
Error := NoError;
FOpen(Fi leName,Error);
if Error <= NoError then begin
MaxRec := 0;
FRead(0,TRec,TErr);
Error := TErr ;
MaxRec := TRec . NumRecs;
for Indx := 1 to MaxRec do begin
FRead(Indx,TRec,TErr);
if TErr > a
then Error := TErr;
KList[Indx].Key := TRec.Key;
KList[Indx].Num := Indx
end;
SortIndexList
end
end; I of proc InitStuff
procedure CleanUpStuff(var Error: Integer);

I
I

this just does an orderly shutdown and should be cal led
before you I eave your program (or open another data f i I e)

var
: DataRec ;
TRec
begin
TRec.NumRecs .- MaxRec; I save out # of records!
FWrite(0 , TRec , Error);
FClose(Error)
end ; I of proc CleanUpStuff

For Hard Disk Protection
• Fi xed Di sk Loc ker

For Disk Security
High Level Security
• PADLO C K II DIS K
• SAFE GUARD DISKS
• COUPON DISKS
Low Level Security
User Install a ble Protect ion

• PC- PA DLO C K
Why should yo ur valu abl e data
or useful softwa re prog ram
beco me available in th e
Public Do main ?
Call or write for
mo re info rm ati on.

GLENCO
ENGINEERING INC.
3920 Ridge / Arlington Hts., IL 60004

(312) 392-2492
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Listing 4: Basic record-access routines.

function FindKey(Key : Keytype) : Integer;

I

looks for Key in KList ; returns location in KList
if found ; otherwise returns - 1

J

var
L,R,Mid
: Integer;
begin
L := 1; R := MaxRec ;
repeat
Mid := (L+R) div 2;
if Key < KList[Mid].Key
then R := Mid-1
else L := Mid+1
unti I (Key = KList[Mid].Key) or (L > R) ;
if Key = KList[Mid].Key
then FindKey : = Mid
else FindKey:= -1
end; I of proc FindKey J
procedure GetRecord(Key
Keytype; var Rec : DataRe c ;
var Error: Integer);

I

looks through KList for Key; if found, returns in Rec.
It and the rout i nes that fo I low assume the procedure Seek
for random access of the fi Ie of records.

i

var
Item
Integer ;
begin
Error := NoError;
Item : = FindKey(Key) ;
if Item> 0
then FRead(KList[Item].Num,Rec,Error)
else Error := RecordNotFound
end; I of proc GetRecord I
procedure PutRecord(Rec : DataRec; var Error: Integer) ;

I

writes Rec out to the fi Ie. If a record with that
key already exists, then overwrites that record;
otherwise, adds the record to the end of the fi Ie.
If there's no more room for records , exits with an
error code

i

var
Item
: Integer;
begin
Error :'" NoError;
Item := FindKey(Rec.Key);
if Item >= 0
then FWrite(KL i st[Item].Num . Rec,Error)
else if MaxRec < IndexMax then begin
MaxRec := MaxRec + 1;
FWrite(MaxRec.Rec.Error);
KList[MaxRec] , Key := Rec.Key;
KList[MaxRec].Num : = MaxRec;
SortlndexList
end
else Error := NoMoreRoom
end; I of proc PutRecord i

The code for this
pro;ect was written
with conversion to
C in mind and
should be pretty
easy to port.
GetRecord ca lls FindKey to get the
record number and, if foun d, reads it
in from DFile and passes it back to the
calling routine in Rec. PutR ecord tries
to write Rec out to DFile. It checks to
see if a record with Rec. Key already
ex ists: if so, Rec gets written out to
that position. Otherwise, if th ere's
enough space left. it puts the record
at the end o f DFile and adds the appropriate entry to KList (which is then
resorted) . If there's no room left. Put·
Record return s an error code to th e
ca lling ro utine.
Li sting 5 has two hi gher-level routines: AddRecord and DeleteRecord .
AddRecord won't let you overwrite an
existin g record . If a matching key is
fou nd, it returns with an error code:
otherwise, it just ca ll s PutRecord .
DeleteRecord checks to make sure
th at a record with the requested key
exists, then it deletes that record from
DFile and from KList. The file deletion
is do ne by co pyin g th e last record in
the fil e over the record being deleted.
If the last record is the one being
deleted, no movement is done. The
appropri ate entry is rem oved from
KLi st. with all follow ing entries shuffl ed forward, and MaxRec is decreased by I.
A note for C users: This code was
wri tten with conversion to C in mind
and should be pretty easy to port.
You'll probabl y use fseek() for your
random access, which req uires a byte
offset from th e start of the file.
Beca use of thi s, yo u may want to set
up KList with byte offsets instead of
record numbers. You can do thi s by
changin g th e assi gnm ent to
KLi st[1 nd x]. N um in I nitStuff and
(continued)
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Listing 5: High er-level record-access routines.

procedure AddRecord(Rec : DataRec; var Error : Integer);
{

adds a record to the fi Ie. If a record with the same
key already exists, then exits with an error code

I

var
Item
: Integer;
begin
Error .- NoError;
Item := FindKey(Rec.Key);
if Item> 0
then Error := AlreadyExists
else PutRecord(Rec,Error)
end; { of proc AddRecord I
procedure DeleteRecord(Key : Keytype; var Error : Integ e r);
{
deletes the record with ' Key' by copying the last record
in the file to that slot, then modifi es KList by shuffling
al I the key entries up

I

var
Item,Last,Max,MVal
Integer;
TRec
DataRec;
beg i n.
Error := NoError;
Item := FindKey(Key);
if Item = -1
then Error := RecordNotFound
else begin
Max := 1; MVal : = KList[Max] . Num;
for Last := 2 to MaxRec do
if KList[Last].Num > MVal then begin
Max := Last; MVal := KList[Last].Num
end;
if Max <> Item then begin
FRead(MVal,TRec,Error);
{get last record in file
FWrite(KList[Item].Num,TRec,Error); { write over it
KList[Max].N~m := KList[Item] . Num
end;
for Last := Item to MaxRec-1 do {delete KList[Item]
KList[Last] := KList[Last+1];
MaxRec : = MaxRec - 1
{ adjust # of records
end
end; { of proc DeleteRecord I

PutRecord to read
KList[lndx].Num = (Indx) *
sizeof(OataRec);
Similar adjustments to the ca lls to
fread() and fwrite() sho uld make
things work fin e.
VARIATIONS

You may chafe a little under having to
set an arbitrary limit (IndexMax) on
the number of records. The main
102

BY T E • JU NE 1986

reason for thi s is that Pascal does not
support dynamic array allocation, and
yo u thus have to fi x th e size o f KList
at compile time. There are a few ways
around thi s. One is to make KList a
linked li st rath er than an array. You
lose th e speed advantage of the
binary search, each entry in the list
will take up more space (because of
pOinters) than th e corresponding entry in the array, and you will need the
additional code and data-type defini-

tions to support th e linked list On the
other hand, you not only get rid o f the
arbitrary limit. but if yo u have a small
number of records. you allocate onl y
as mu ch space for the li st as needed,
instead of always setting aside space
for th e entire array.
A trickier approach involves these
modificati ons to the declarati ons:
type
IndxList
array[1..1] of IndxRec ;
IndxLi st;
IndxPtr
var
KLi st
: IndxPtr;
A

You now create KList on th e heap in
th e routine InitStuff with the ca ll
New(KList), and all references to KLi st
are modified to show th at it's now a
pointer, for example, KList [I ndx]
Thi s is a somewhat dirty approach to
dynamic array all ocation and requires
several thin gs First. you mu st be able
to turn off range checking when index ing into KLi st; th at way. your program won't bomb when you try to reference an y element oth er th an
KLi st[1] . Second , yo u mu st not
dynamically create (usin g New) any
other data structure after creating
KList. Third, you must somehow verify
that KList has a large enough block
of contiguous memory to meet yo ur
needs. As 1 said. thi s is defini tely a
tricky approach.
A

CONCLUSIONS

Please note that thi s solution is a simple one. It is not the best or th e
fastest. but it is one of th e easiest to
understand and implement Once
you've mastered it. you ca n always go
on to explore the indexed sequentialaccess meth od, virtual sequentialaccess method. B-trees, M-trees, and
other techniques. But most programmers will find th at thi s is an acceptable solution th at gets ri d of many
problems without a lot of work . More
important. it will give you a working
foundation to build upon as you develo p your own more co mpl ex so luti ons.
The listings in this article, along with
a miniapplication written in Turbo
Pascal using them, can be downloaded from BYTEnet Listings at (617)
86 1-9764 . They are also ava il abl e on
disk (see page 44 5) •

· eworld's
firstmusic
uter
now has a .
broader repertoire.

When we introduced the CX5M™
computer, it was the only computer dedicated to compose, record and play music.
And it's still the only music computer with an FM digital tone generator
built into it. The same kind used in our
famous DX synthesizers. So you get full,
rich, authentic instrument sounds.
Now the CX5M is back for its first
curtain call. With a broader repertoire.
THE SOFTWARE HAS GROWN.
As you know, a computer is only as
powerful as its software. And the CX5M
started with some powerful software.
Like the FM Voicing program, the FM
Composer program, the FM Music
Macro program and the DXTMVoicing
program.

Now, with TeleWord:Mthe CX5M can
do words as well as music. This powerful
word processing/telecommunications
program has such features as global
search and change, cut-and-paste text
transfer and on-screen page layout. As
well as auto-dialer with re-dial function,
computerized "phone book" with 50entry capacity and complete adaptability
to all 300- and 1200-baud operations.
So whatever you create with TeleWord's word processor (or other CX5M
programs), you can send to computers
anywhere in the world.
But back to the world of music with
the new :MIDI Recorder program. With
its four banks, each containing four recording tracks, you can use this program

All you need now IS a printer and
L.I. ~\1.1 S~rtltlles]ize1:'S

V .........

or

generators such as the TX7.
And if you have an RX1l, RX15 or
RX2l digital rhythm machine, get the
new RX Editor program.
Because it makes pro- .
gramming easier and
more versatile.
Other new programs
include DX2l Voicing,
Keyboard Chord Master,
Keyboard Chord Progression and Guitar Chord
Master. Even a Graphic
Artist program. As well
as second generation
FM Music Composer,
FM Voicing and FM Music
Macro programs. And all
the other MSxrMsoftware
that MSX computers like
the CX5M can run.
THE HARDWARE HAS GROWN.
But the CX5M's hardware is not
about to be overshadowed by the
software.
Not with such new additions as the
SFG05. This module has an FM tone
generator with 46 of its own preset
voices, an 1800-note sequencer and
room for 48 user-programmed voices.
Add the SFG05 to the CX5M and
use either the YKOI or YKI0 keyboards
and you've got a real-time synthesizer.
Or with any l\1IDI keyboard, it becomes
a slave module with all the rich, accurate
sound of FM digital.
To increase the storage capacity of
your CX5M, add the new FD05 or
FD03 Micro Floppy Disk Drives.
Each uses 3.5-inch floppy disks
for fast access and high storage
capacity. And the MSX-DISK

a mouse.
Which ~s why we have the PNlOl
dot-impact printer. It doesn't need any
special paper to print out your letters,
compositions, voice data
= •.-.. .
and other music data to
r .'~

EEE
III
I
I

And the MUOl Mouse
hardyou
copy.
can use to move
that
the cursor around quickly
and execute most com,mands without having to go
to the CX5M's keyboard.
THE PRICE HASN>'J::
Yet with all this going
for it, the basic CX5M
computer doesn't go for
any more than it did at its
debut.
See your Yamaha
Professional Products
dealer. Or write: Yamaha
International Corporation, Professional
ProductsDivision, P.O. Box 6600, Buena
Park, CA 90622. In Canada: Yamaha
Canada Music Ltd., 135 Milner Avenue,
Scarborough, Ontario MIS 3Rl.

• YAMAHA
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CX5M and TeleWord are registered trade marks of Yamaha International Corporalion.
MSX is a registered trademark of Microsoft Corporation.
The music sheet was prod uced using the Graphic Artist program.
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PRESENTATION IS RIDING ON YOU.
You've analyzed the research. You've
agonized the numbers. And plugged in
every " what if" scenario ever invented.
Now all you have to do is convince the
powers that be that you're right.
So it's all down to you . And how well
you present it.
That's where we can help. We're
OKIDATA. And we're introducing
the most exciting new series of
computer printers in years. The
MICROLlNE'" 290's.
They're here to take a lot of
pressure off when the going
gets tough. For example, the
MICROLINE 290's will help you
get your presentation word perfect
by giving you more time to rehearse.

That's because they print presentation
quality reports twice as fast as other
printers in their class.

And everyone will know you've done
your homework due to the more impressive report you 'll leave behind.
More impressive with beauti ful crisp
text. important points highlighted in
color, bold lead-ins, numbers underlined and full color charts to top it off.
We could go on, but. when a thousand
jobs are riding on your presentation,
we don't think you need a million
reasons to know we're the best
people to put it on paper for you.
So remember . .. when
you need all the help you can
get. our new MICROLINE 290's
can be there when you need
them . Call 1-800-0KIDATA
today for the dealer nearest you .

We put business on paper.
O KI DATA is a registered tradema rk of Ok i America . Inc. Marque deposee de Oki America . Inc. M I(ROLINE is a regi stered U.S. trademark of Oki America . Inc.
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ADDING SCSI
TO THE SB180 COMPUTER
PART 2: BUS PHASES
BY STEVE CiARCIA

How bus phases are managed
by the NCR 5380 chip
In this second half of my
article on the SCSI bus. I
will discuss · in greater
detail its operational characteristics: the bus phases
and how they are managed by the NCR 5380
chip (see photo I) . I will even step through
what happens if we issue a command to a
hard disk attached to the bus and request
the disk to write a sector of information . Be
warned. though. that things will get intricate.
and I urge you to keep last month's article
on hand as a reference.
Bus PHASES
The bus protocol can be divided into the
following phases: bus free. arbitration .
selection . reselection. comma nd. data in.
data out. status. message in . and message
out
The arbitration. reselection. and messageout phases are used on ly in systems that
support mUltitasking. Since the SB I80 BIOS
supports a single-user/single-tasking system.
these phases are not supported. Also. in a
single-user/single-tasking system. the message-in phase is used o nly for sending the
command complete message. .
In my upcoming descriptions of these
phases. I will foll ow the common SCSI
usage and refer to the host as the initiator
and the peripheral device as the target The
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directions in and out are always used with
respect to the initiator.
Bus FREE
Bus free. as you might guess. is the idle state
of the SCSI bus. No device is actively using
the bus. and it is available for subsequent
users.
ARBITRATION

Systems using the COMMI80 with the current SBI80 BIOS enter the selection phase
directly without going through th e arbitration phase. On systems that support multiple hosts or the disconnect/reconnect capability (a configuration not supported by the
current SBI80 BIOS). this phase is used to
decide which device gains access to the bus
when two or more devices request use of
the bus at th e same time.
Once the bus is determined to be free. a
device may wish to arbitrate with other
devices for use of the bus. For systems in
which only one device initiates bus activity. the arbitration phase is optional and
need not be implemented. A device places
(continued)

Steve Ciarcia (pronounced "see-ARE-see-an") is an
electronics engineer and computer consultant witn experience in process control. digital design. nuclear instrumentation. and product development. He is tne
autnor of several books about electronics. You can
write to nim at POB 582. Glastonbury. CT 06033.
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Each device has
an 10 between 0
and 7 that corresponds
to one bit on the
data bus.

priority device. If a device loses arbitration , it must wa it until the next
bus free phase before reenterin g
arbitration.
.
If after allowing for an arbi trati on
delay and a higher-priority 10 is not
active, that device win s arbitration
and asserts SEL. This indica tes to all
other arbitrating devices th at arbi trati o n has been won . causi ng them to
release the bus.
SELECTION

the bus in the arbitration phase by
asserting the BSY signal and th e appropriate bit on the data bus th at indicates that device's 10. Since up to
eight devices can use the bus, each
device is assigned an 10 between 0
and 7 that corresponds to one bit on
the data bus. For example. if a device's
10 was 3. it would assert bit 3 on the
data bus along with BSY during arbi tration.
A device loses arbitration if it
detects either SEL true or a higherpriority 10 active after allowing for an
arbitration delay. Bit 7 is the highest-

When the initiator has determined
that the SCSI bus is free. SEL is
asserted , and the initiator enters the
se lection phase. which is optional for
single-u se r/single-tasking systems like
the SB180. The selection phase is
used to establish a commu nications
link between the initiator and a target
device for the purpose of performing
an SCSI command. Where a host
comp uter needs to write a sector of
informa ti on to a disk drive, the host.
acting as an initiator. would se lect the
appropriate disk drive to perform the
co mmand .

Photo I: The NCR 5380 SCSI chip, shown here next to an SCSI-compatible

10-megabyte hard disk drive.
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An SCSI target is co nsidered
se lected when SEL, the target bus
device 10, and. optionally. the initiator
bus device 10 are active. When these
conditions are met. the selected
target asserts BSY , and the selection
phase is complete. If the target is not
ready to be selected (e.g. , it may be
running a power-up or reset sequence). it cannot assert the BSY line.
In thi s case. the SCSI specification
recommends that the initiator abort
the attempted selection if the target
does not respond with in 250 milliseconds. This time-out is especially important beca use a nonexistent device
wil l act as one that is not ready to be
se lected.
INFORMATION TRANSFER PHASES

The remainder of the bus phases are
collectively referred to as information
transfer phases. The selected target
device controls the fl ow of information with the initiator by setting the
signals MSG, C!D, and I/O to the
proper information transfer phase.
These signals, known as phase signals.
are used to determine the type of information being transferred and the
direction of the data. Table I describes how the phase signals are
coded.
These phases are used to transfer
the necessary data and control information to complete an I/O operation
For each byte of information transferred , the following sequence of actions (called a REO/ACK handshake)
is required .
First. the target sets th e phase lines
(see table I) to the desired bus phase
and asserts the REO signal either to
request data from the initiator or to
send data to the initiator; the direction is determined by the I/O signal.
(110 is true for in and false for out.) If
the data is being sent from the target
to the initiator. the data is asserted on
th e SCSI bus at this time.
Next. in response to the REO signal.
the initiator asserts ACK to send data
to the target or accept data from the
target. If the data is being sent from
the host to the target. the data is
presented on the SCSI bus at th is
time.
The target. in turn . will deassert
REO. and the initiator will respond to
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a deasserted REO by releasing ACK.
This handshake is referred to as the
asynchronous data transfer and is
used in all the information transfer
phases I will discuss below. A different
handshake sequence is in effect when
the synchronous transfer mode is
used. However. since the COMM 180
does not support this mode. I will not
cover it
COMMAND

An SCSI bus enters the command
phase when C/O is asserted while
MSG and I/O are inactive. This phase
is used to inform the target device of
the I/O function to be performed Th e
command blocks defined in the SCSI
proposed standard are 6. 10. or 12
bytes in length. The length is determined by the group code located in
the first byte of the command block.
DATA

The data phases are entered by deassertin g c/O and MSG. The state of
the I/O line determines the direction
of the data transfer. SCSI is a blockorien ted bus. and data is usuall y
transferred in segments. Consequently. when a computer is communicating with a disk drive v ia an SCSI bus.
the data segment size is usually
chosen as a multiple of the physica l
sector size.
STATUS

The status phase is entered when the
target asserts C/O and I/O wh ile MSG
is in active. The target uses this phase
to transfer a status byte to the initiator
at the termination of each command.
MESSAGE

The message phase is entered by
asserting MSG and C/O; I/O determines the direction of the message.
This phase provides a means of managing the SCSI bus in complex system
configurations. Only the command
complete message is required in all
SCSI designs. SCSI-bus devices indicate
their ability to support messages other
than command complete by asserting
or responding to the ATN signal.
TYPICAL SASI TRANSFER
To give you a greater appreciation for

the SCSI bus. I wi ll examine in detail

Table I : The SCSI bus phase signal~ and what they mean.
Phase

MSG

C/O

I/O

0
0
0
0

0
0

0

1

1

1

0
0

0

data out
data in
command
status
unspecified
unspecified
message out
message in

1

0

1

0
1

Table 2: The address location of the NCR 5380's internal registers. The R/W
column indicates whether the register is read only. write only. or read/write.
Register name
current SCSI data
output data
initiator command
mode
target command
current SCSI bus status
select enable
bus and status
start DMA send
input data
start DMA target receive
reset parity/interrupts
start DM A initiator receive

A2

Address lines
A1
AD

0
0
0
0
0

what occurs when a computer requests a disk drive to write a sector
of information. I'll take the case of the
computer and disk drive communicating through a SASI bus first. and then
I'll look at a full SCSI implementation .
SELECTION PROCESS

Since the system contains a single
host and th e peripherals are not capable of disconnection and reselection . the host is the on ly bus master
and can enter the selection phase
without arbitrating. It does this by
asserting SEL and the data bit of the
device being selected (the disk drive).
The peripheral dev ice operating as a
bus target asserts BSY to complete
the selection process.
To accomp li sh this with th e NCR
5380. you write th e bus device I D of
the controller to th e output data register. Then. to assert this I D bit onto
the SCSI bus. you set the assert data
bus bit in the initiator command reg-

0
0
0

0
0
0
0

1

1

0
0
0
0

0
0

1
1

0
0

1
1

1

R/W
R
W
R/W
R/W
R/W
R
W
R
W
R
W
R
W

ister to a I. Finally. you set the assert
SEL bit. also found in the initiator
command register. to activate the SEL
line as described above. (Refer to
table 2 and figure I .)
SEL and the ID are co ncurrentl y
active. and only a BSY from the controller is needed to complete the
selection process. The SB 180 BIOS
poll s the current SCSI bus status register waiting for the BSY signal to
become active. If BSY is not asserted
within 250 ms. the attempted se lection is aborted.
If everything is operati ng properl y.
BSY will go active. and the processor
resets the assert SEL bit in the initiator command register to o. It then
resets the assert data bus bits in the
initiator command register to zeros.
COMMAND PHASE

Once con nected. the target asserts
the c/O Signal. indicating command
(continued)
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phase. and then asserts REO to request the first byte of the command
block. The first byte (byte 0) of the
6-byte command block conta in s the
operation code OA hexadecimal for
the write command (see figure 2) . The
initiator sends the first byte by completing the REO/ACK handshake and
waits for the target to request the next
byte Upon receipt of the operation
code. the target determines how
many bytes to request from the initiator and decodes the operation to
be performed Using the REO/ACK
handshake. the initiator sends th e remaining portion of the command
block.
The information contained in bytes
I through 3 of the command block
provides the logica l unit number and
the logical block address (by in corporating the idea of a logical unit
number. the SCSI protocol allows a
single contro ller to control several
physical disk drives) The logical block
address is consequently converted by
the target into the physical head.
track. and sector locations to be addressed on the disk drive. Byte 4 contains the tran sfer length that specifies
the number of logical blocks to be
transferred. One logical block is often
the size of the physical secto r on the
disk drive. The last byte of the command block. byte 5. is the control byte.
which may contain vendor-unique
information.
The firmware now polls the current
bus and status register looking for the
co mmand phase and REO to be asserted. Once the bus is in the proper
phase. the software writes an 02 hexadecimal to the target command register. The 5380 wi ll not allow data to
be asserted on the SCSI bus unless
the contents of the target co mmand
register reflect the current SCSI bus
phase
The command block can be transferred with the 5380. using programmed I/O. pseudo direct memory
access. or normal DMA operation.
Due to the smal l number of bytes to
be transferred. the BIOS uses the
pseudo DMA mode. wh ich acts as
programmed I/O operation but does
not require the SCSI REO/ACK handshake to be implemented overtly in
the software. It therefore requires
110

BY T E • JUNE 1986

fewer I/O operati ons.
To implement this mode. the system
asserts the DMA mode bit in the
mode regi ster of the 5380. sets the
assert data bus bit in the initiator
command reg ister. and writes th e

start DMA send register. When the
CPU addresses the start DMA send
register with a write strobe. the 5380
begins the DMA process by asserting
the DRO signal to request the first
byte of information to be transferred .

la)
INITIATOR COMMAND

REGISTER

7 6543210

ASSERT DATA BUS - ALLOW S CONTENTS OF OUTPUT DATA
REGISTER TO BE PRESENTED ON SCSI OBO - DB7
ASSERT
' - - - - ASSERT

ATN
SEL

' - - - - - ASSERT

BSY

L -_ _ _ _ A SSERT

ACK

' - - - - - - - IF YOU ARE REAOING. THI S BIT IS THE LO ST ARBITRATION
BIT. IF YOU ARE WRITING. THI S BIT IS NOT SIGNIFICANT
ON THE 5380.
L -_ _ _ _ _ _ IF YOU ARE

READING. THIS IS THE ARBITRATION IN
PROGRE SS BIT. IF YOU ARE WRI TING. THIS I S THE TE ST
MODE BIT. AND SE TTING IT HIGH DISABLES ALL OUTPUT
DRIVER S ON THE 5380 .

' - - - - - - - - - AS S ERT

RST

(b)
MODE REG I STER
7 6 5

4 3 2

! 0

BITS

AR BITRATE
DMA MODE
' - - - - MONITOR BUSY -IF SET . CAUSES AN INTERRUPT FOR AN
UNEXPECTED LOSS OF BSY .
' - - - - - ENABLE

EOP lEND OF PRO CESS! INTERRUPT

EN ABLE PARITY INTERRUPT
L -_ _ _ _ _

L....._ _ _ _ _ _

ENABLE PARITY CHE CK IN G
TAR GE T - MODE BIT - 0,5380 IS AN INITIATOR DEVICE.
1,5380 IS A TARGET DE VICE.

' - - - - - - - - BLOCK

MODE DMA '

Figure I: Internal detail of some of the 53 80's more important registers:

The initiator command register; (b) the mode register; (c) the target command
register; (d) the current SCSI bus status register; and (e) the bus and status register
Refer to table 2 for address locations.
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(The data written to the start DMA
send register is not significant.) This
initialization sequence is identical to
normal DMA operation. The primary
difference is that the DMA channel is
not controlling the transfer of data,

the CPU controls the transfer.
The CPU samples the DRO signal by
reading the DMA request bit in the
bus and status register. If this bit is active, the CPU knows that the 5380 is
ready to rece ive data, and the first

(e)

(d)

TARGET COM MAND REG ISTER

7 6 5 4 3 2 I

0

CURRENT SCS I BUS STATUS REGISTER

BITS

7 6

5

4 3 2

l O B I TS

ASSERT I /O
ASSERt C/O
L -_ _

ASSERT MSG

I/O
L -_ _ _

ASSERT REO

C/O

' - - - - - - - MSG
L -_ _ _ _ _

REO

~-----------

BSY

~------

RST

(e)
BUS AND STATUS REGISTER
7 6 5

4

3 2

l O B I TS

ACK
ATN

byte of the command block is written
to the output data register at I/O address FO hexadecimal.
Once the data is written, the 5380
loads the data onto the SCSI bus and
asserts ACK . In response to ACK. the
target reads the data on the SCSI bus
and deasserts REO . The 5380 subsequently requests the second byte of
data from the CPU by issuing the next
DRO. (This also sets the DMA request
bit. BIOS polls this bit before issuing
the next byte,) After the 5380 receives
the second byte from the CPU, it deasserts the SCSI ACK signal. which has
remained active since the first transfer. Subsequent to ACK going false,
the disk controller issues the second
REO. The cycle above is repeated for
the remaining bytes of the command
phase,
As you can tell from the above description, the ACK signal asserted for
th e sixth command byte wi ll remain
asserted until an additional byte is
issued to the 5380 or it is reset by
other means, The SCSI bus, according
to the proposed standard, cannot proceed to the next bus phase until ACK
is deasserted, The SB 180 BIOS resets
the ACK signal by resetting the DMA
mode bit in the mode register.

' - - - - - BUSY ERROR - SET IF BSY IS LOST
' - - - - - PHASE

DATA-OUT PHASE

MATCH

' - - - - - - - IRO ACTIVE

IND ICATOR

' - - - - - - - PARITY ERROR
DMA REOUEST -AL LOWS CPU TO SAMPLE ORO

L -_ _ _ _ _ _ _ _ _ _ _

END OF DMA

L -_ _ _ _ _ _

BIT
BYTE

0

BYTE

7

6

5

0
0

o

~O

BYTE
BYTE
BYTE

3
4

BYTE

5

r

PIN .

TRANSFER INDICATOR

4

3

2

I

0

10 I
I HIGH

0 I
0
ADDRESS
0 d
MIDDLE ADDRESS
LOW ADDRESS
BLOCK COUNT
0 0 0
0 s s s

d<driveIOorl)
r ;: ret ries
s;: step option

Figure 2: Format of the write command. The op code (OA hexadecimal) is
in the lower 5 bits of the first byte, The command's group code, which indicates how
many bytes compose the command, is in the first byte's upper 3 bits.
J

Having received the command block,
the disk controller knows the location
the data wi ll be written to and performs a seek operation to position the
heads over the proper track , Since the
seek operation requires many milliseconds to complete, higher-performance controllers disconnect from
the SCSI bus at thi s point and reconnect once the head is properly positioned, However, SASI designs remain
connected to the host for the duration
of the seek, When the head is properly positioned, the target changes
the information transfer phase to data
out and requests the initiator to send
the number of bytes specified in byte
4 of the command block,
While the seek is being performed
by the attached disk drive, the SB 180
BIOS prepares the 5380 and DMA
channel 0 of the Hitachi 64180 for the
data-out phase, The DMA channel is
programmed to respond to DMA re(continued)
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GLOSSARY
BVTE: Eight bits of data .

tinu e an o perati on after a disconnect.

CONNECT: Thi s functio n o ccurs when
an initiator se lects a target to sta rt an
operati o n.

RESERVED: Bits. bytes, fi elds. and code
va lues that are set aside for future sta ndard ization.

DISCONNECT: This fun ction occurs
when a target relea ses control of the
SCSI bus. allowing it to go to a bus free
phase. Thi s ca n be done at the end of
an operati on o r when a target releases
the bus duri ng an o perat io n (such as
du ring a seek).

SCSI ADDRESS: The rep resenta ti on of
t he uniq ue address (0 to 7) assigned
to an SCSI dev ice. Thi s address is no rmally assigned and set in th e SCSI
dev ice during system insta llatio n.

INITIATOR: An SCSI device (usuall y a
host system) that requests an operation
to be perfo rmed by another SCSI device. Fo r this system. th e NCR 5380 o n
the COM M 180 is the initiato r.
LOGICAL UNIT: A peripheral device addressable thro ugh a target.
LOGICAL UNIT NUMBER: An encoded
3-b it identi fier for th e logica l unit.
LUN : Abbreviati o n fo r logical unit
number.
PERIPHERAL DEVICE: A piece of equipment that ca n be attac hed to an SCSI
bus. for exa mple. a di sk. stream ing
tape. opti ca l di sk. or printer.
RECONNECT: Th is function occurs when
a target reselects an initiato r to con-

\

Table A: SCSI device IDs and

their corresponding bits on the
data bus.

SCSI address

SCSIID
DDDDDDDD
BBBBBBBB
0 12 3 4 5 67

0

1
2
3
4
5
6
7

1 xxxxxxx
x1xxxxxx
xx 1 xxxxx
xxx 1 xxxx
xxxx1xxx
xxxxx 1 xx

xxxxxx1x
xxxxxxx1

SCSI DEVICE: A host co m puter
adapter, a peripheral contro ller, o r an
intelligent peri pheral th at ca n be attac hed to th e SCSI bus.
SCSI DEVICE ID: The bit-significant representa ti o n of the SCSI add ress referrin g to o ne of the signal lines. Thi s
translates into o ne SCSI bus bit bei ng
set during the selecti o n phase. '!a ble
A shows which bit o n th e SCS I bus
(DBO to DB7) is set fo r the d ifferent
SCSI addresses. Thi s configurati o n is
placed o n the bus d uring the selection
p hase to ind icate which device is being selected. The bits set to x in th e
fie lds are set to 0 by the SB 180 BI OS
beca use it sup ports o nl y a singleuser/si ngle-tasking enviro nmen t. On
systems th at support multitasking, th e
ID of the initiato r is also asserted so
th at when the ta rget d isconnects and
reconnects, it will kn ow who to reconnect to.
SIGNAL ASSERTION : The act o f d ri ving
a signa l to the t ru e state.
SIGNAL NEGATION: The act of dri ving
a signal to the false state or allowing
the cable term inators to bias the signal
to the false state (by placing the driver
in th e high-impedance conditio n) .
SIG NAL RELEASE: The act of allow ing
the cable terminators to bias the signal
to th e false state (by placing the driver
in th e high-impedance con dition)
STATUS: One byte of information sent
fro m a target to an initiator upon completion of each command.
TARGET: A n SCSI device that perfo rm s
an operati on requested by an init iator.
VENDOR-UNIOUE: Bits. fi elds. o r code
va lues that are vendo r-spec ific.
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quests from the 5380 by fetching data
from a defined memory location and
writing thi s data to th e output data
regi ster of the 5380 (at I/O address FO
hexa decimal) .
With the DMA mode bit reset and
the assert data bus bit still acti ve in
the 5380, the BIOS writes a 00 to the
5380's target command register. Thi s
tell s the 5380 that the current phase
on th e SCSI bus is data out (if it isn't,
the 53 80 issues a phase mismatch interrupt) . The BIOS then reasserts the
DMA mode bit and issues an I/O write
to th e start DMA send register; thi s
initiates the DMA transfer process. As
in the pseudo DMA transfer, th e first
DRO is asserted after writing this register. Since the seek being performed
by the disk drive can be a lengthy
operation , it may be a long time between the first and second DM A requests. Data is transferred identi ca ll y
to the pseudo DMA mode except that
the DMA ch annel responds to th e
DRO signal and transfers the data
from the SB180's memory to the 53 80
ra ther than the CPU polling fo r the
DM A request bit being active.
The BIOS supports sector lengths of
512 bytes. When the last byte is transferred, the DMA channel asserts the
TENDO signal. which is fed to the EOP
pin on the 5380. Th is sets th e end-ofDMA bit in the bus and status register
and signal s the completi on of the
data-out transfer phase. The DMA
mode bit is again reset to deassert the
last ACK signal prior to the ensuing
statu s phase.
MESSAGE AND STATUS PHASES

The target then switches to the statu s
phase, sends a "good" status code to
the host. changes to the message-in
phase, and transfers the obliga tory
co mm and co mplete message to end
th e I/O transfer. The BSY line is now
released, disconnecting the target
fro m the initiator and returnin g th e
bus to a bu s free condi tion. Bus free
allows the initiator to begin th e nex t
I/O transfer.
The SBl80 reads the data of the
statu s and message-in phases, using
th e pse udo DMA meth od prev io usly
described . In each case, the assert
data bus bit is reset and the target
command regi ster is updated to the
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proper phase before reading the data
from the 5380.

SCSI TRANSFER
Now for th e SCSI version of the example. The SCSI bus differs from SASI
. in that it supports multiple bus
masters through bus arbitration. and
the disconnection and rese lection of
target devices are supported through
the optional message·in and message-out bus phases.
In full SCSI implementations. the arbitration phase precedes the selection phase so that a device can gain
co ntrol of the SCSI bus. When the
selection phase is entered. the host
asserts SEL. its device !D. the target's
device !D. and the ATN signal. The
host presents its own device ID so
that the target can know which device
performed the selection . This is important in case the target disconnects
from the SCSI bus for a lengthy I/O
operation-it must know which host
to reselect (this might be a multiprocessor system). The presence of the
ATN signal informs the target of the
initiator's desire to send a message
and that the initiator is capable of
supporting more than the mandatory
command comp lete message. If the
target is capable of supporting the additional messages required for disconnection and reselection. it responds
by en tering the message-ou t phase
Otherwise. the target replies by entering the command phase described in
the SASI example.
Once the target issues REO for the
message-out phase. the initiator
send s an identify message to the
target. The identify message establi shes a physical path between the initiator and the target for a particular
logical unit and notifies the target of
the initiator's ability to support disconnection and reselection. This message is also used by the target to reestablish the physical path with the
initiator in a subsequent reselection.
After the identify message is transferred . th~ target requests the command block from the initiator by
entering the command phase. (I will
use the write command for this example. as I did in the SASI example.) If
we assume that the write command
will require the disk drive to perform

a time-consuming seek operation.
once the target receives the command from the host. it will disconnect
from the SCSI bus. This frees the bus
for other JlO operations. To disconnect from the bus. the target switches
to the message-in phase and iss ues
a disconnect message to the initiator.
If the target was transferring several
logical blocks of information and
decided to disconnect between segments. it would iss ue a save data
poi nter message before iss uing the
disconnect. After the message is sent
across the bus. the target releases
BSY to complete the disconnection.
Although the target has broken the
physical path with the host. th e logical
connection is maintained through the
use of data pOinters supported by the
initiator. Thi s concept is referred to as
a logical thread. As long as the bus
is free. the host ca n establish as many
logical threads as ca n practically be
supported by the system . Data
pointers must be maintained for each
logical thread.
When the head of the disk drive is
positioned over th e correct track. the
target attempts to reestablish the
physical path with the initiator by arbitrating for use of the SCSI bus. Once

it has gained control of the bus. it
reselects the host to complete the
write command. When the reselection
phase is complete. the target enters
the message-in phase and sends the
identify message to inform the initiator which logical unit is reconnecting. Since the initiator may have
started several I/O operations. it perfo rms an implied restore data pointer
message to continue the I/O operation at the point of disconnection.
After the identify message has been
transferred. the bus operation proceeds identically to the SASI example.
Data-out. status. message-in . and bus
free operational phases are consecutively performed on the SCSI bus.
co mpleting the write command.
IN CONCLUSION

You'lI be seeing many computers and
peripherals that are SCSI bus-compatible in the future. from peripheral
manufacturers and the Circuit Cellar
as well (see photo 2). In the early days
of personal computing. it was enough
for me to design projects that connected to a user's parallel port. Since
then. however. personal computing
has evolved to include a cornucopia
(continued)

Photo 2: Tfie com plete COMM 180 board installed in a functioning SB 180
computer system. Tfie SCSI controller cfiip (note wfiite outline) can be seen next to
tfie larger MOSART modem cfiip.
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MIDI
EVERY
MONTHI
Don't stop nowl If you're enjoying
this special Byte issue on Computers & Music and want to take your
interest further, here's the magazine
that will take you as far as you want
to go:

Electronic
Musician
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The following items are available from

I expect that the

standard will
be heartily adopted.
I am looking forward
to using it again.

SCSI

of backplane buses and interface
standards that makes writing articles
more like the Bus of the Month club.
Presenting a project that is specifically
IBM PC-compatible negates its value
to Atari or Macintosh owners.
I expect that the SCSI standard will
be heartily adopted I for one am
looking toward my next opportunity
for using it.
SOFTWARE BLACK BELTS TAKE
NOTICE '

ElectronIc MusIcian is your complete guide to the use of electronic
musical instruments and personal
computers in the creation and recording of music.
Edited by musician-author Craig Anderton, ElectronIc Musl~lan brings
you both basic and advanced articles that de-mystify MIDI, Music Software, and Synthesizers.
Now you can face the music every
month and enjoy itl

FREE Issuel
Send for a free issue and reseNe your oneyear subscription at the special introductory
rateofS14.95 (S24.95 foreign). You'lI save over
50 percent off the single copy price . Ifyou're
not completely satisfied with the first issue.
simply write "cancel" on our invoice and that
will be the end of the maner. The first issue
will be yours to keep.

Send coupon or facsimile to:
Electronic Musician, Dept. B
2608 Ninth St., Berkeley, CA 94710

me -;-FREE Issue 0-;-1
I'~ESI~nd
Electronic Musician and reserve I
I
I
• my one-year subscription.
I Name
I
IM~~
I
la~
I
I State
Zip
I
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The current . SB 180 BIOS supports
single·userlsingle-tasking systems
With thousands of SB 180s in use
among the software gurus of the
world. no doubt one of you is going
to implement the higher-level SCSI
functions while I'm still drafting the
specification. If you do. the North
American One-Eighty Group (NAOGl.
software and hardware manufacturers
associated with the SB 180, and I
would be very interested in obtaining
such driver code, either through
public domain or license.

The Micromint Inc.
25 Terrace Dr.
Vernon. CT 06066
1800) 635-3355 for orders
1203) 871-6170 for information
I. SB 180 computer board with 256K bytes
of RAM. Complete with user's manual and
ROM monitor. Assembled and tested.
SB180-1 ..... .. . . . . . . .
. .. 5369
2. Complete SBI80 computer board with
256K bytes of RAM. user's manual. ROM
monitor. and the Z-System. including ZRDOS.
ZCPR3. an editor and utilities. BIOS source.
ROM monitor source. ZAS assembler. ZDM
debugger. and user's manuals. Provided on
four 5 ~-inch SBI80 format DSiDD disks.
Assembled and tested.
SBI80-1-20. .
. ....... 5499
3. COMMI80 SCSI-only expansion board for
the SBI80 computer with hard di sk BIOS
upgrade (board can be upgraded to include
the modem at any time) . Complete with
user's manual. Software supplied on 5 ~-i nch
DSi DD SBI80 format disk. Assembled and
tested.
COMMI80-S.
. .... 5150
4. COMMI80 1200-bps modem and SCSI expansion board for the SBI80 computer with
TERM3 and hard disk BIOS upgrade. Complete with user's manuals. Software supplied
on two 5 ~-inch DSi DD SB 180 format disks.
Assembled and tested .
COMMI80-MOI-S .............. 5479
SCSI hard disk drives. enclosures. cable sets.
and various SBI80 enhancement products
are now available. Call for a price list.
Please include 510 (on items I and 2) or 56
Ion items 3 and 4) for shipping and handling
in the co ntinental United States 154 additional for Canada). 5 15 for surface or 535 for
air mail elsewhere. Connecticut residents
please include 7.5 percent sa les tax.

CIRCUIT CELLAR FEEDBACK

This month's feedback begins on
page 54.
NEXT MONTH

I'll look at peripheral
adapters. _

interface

Diagrams and information specific to the
NCR 5380 are reprinted with the permis-

sion of National Cash Register Inc.
Special thanks to Mike McBride and Harry
Mason for their contributions to this project.
There is an on-line Circuit Cellar bulletin
board system that supports past and present projects. You are invited to ca ll and exchange ideas and com ments with other Circuit Cellar supporters. The 300il200-bps BBS
is on-line 24 hours a day at (203) 871-1988.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past articles are available in book form from BYTE
Books. McGraw·Hili Book Company. POB
400. Hightstown. NJ 08250.
Ciarcia's Circuit Cellar. Volume I covers articl es
in BYTE from September 1977 through
November 1978. Volume II covers December
1978 through June 1980. Volume III covers luly
1980 through December 198 L Volume IV
covers lanuary 1982 through lune 1983 .
Volume V covers July 1983 through December
1984 .
To be included on the Circuit Cellar mailing list and receive periodic project updates and support materials. please circle 100 on the Reader Service inquiry
card at the back of the magazine.

Presenting four upstanding Citizens who give faithful
.~
service above and beyond the call of duty. Citizerl dot matrix
.
.~
printersJ precision-engineered by the people whdve become
h ~~
a wristhold word in fineJ precision-engineered watches.
' ~.4A"'A
.Q
' ~~
. ~.
The Citizens are sleekJ quietJ and reliable. TheyJre
extremely easy to use. And feature a unique push-feed
' "
,- r~ '
paper system that makes paper loading a breeze. Whafs
# ~
moreJ the Citizens are IBM~ and Epson~compatible. Can print graphics.
Can dash out output at 160 cps (40 cps correspondence-quality) or
a blazing 200 cps (50 cps correspondence quality). And offer a comprehensive
18-month warranty on all parts and laborJ including the print head.
The Citizen MSP-10/15 and MSP-20/25. Four solid reasons to
stop by your dealer,
And watch what the Citizens can do for you.
.
For more informationJ call1-800-556-1234J Ext. 34.
In Ca~iforr:i,aJ 1-800-4~1-2345J Ext. ,34. ~
Or wnte CItizen Amenca CorporationJ-:=.
2425 Colorado AvenueJ Santa MonicaJ CA 90404.
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«.

CIT I ZEN
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© 1986 Citizen America Corporation. Citizen and the Citizen logo are trademarks of Citizen Watch Co., Ltd. IBM is a registered trademark
of International Business Machines Corporation. Epson is a registered trademark of Epson Corporation.
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For $2495,*
.
what you see is what you get.
SUGGESTED
RETAIL PRICE*

PROCESSOR
SPEED

EXPANSION
SLOTS

MONEY-BACK
GUARANTEE t

VICTOR V286

$2495

6 to 8Mhz

8

YES

IBM PC/AT

$4705

6Mhz

6

NO

COMPAQ DESKPRO 286

$4244

6to 8Mhz

6

NO

MANUFACTURER

The simple fact is, you get more with the Victor V286:~More speed. More features.
More for your money. You also get more peace of mind. Because the Victor V286
comes complete with nationwide servicing through Xerox.®And a 30-day
Money-Ba€k Guarantee, an offer you won't see from anyone else. You won't
see any software compatibi lity prob l e~s either. The V286 runs most every program
faster than the IBM, but a flip of a switch will slow it down to mirror the AT and let
you run the most finicky programs flawlessly. We've also equipped the V286 with
features IBM considers options. Features you 'll consider necessities. You can even
expand the memory to 1 MB without using option boards. Those are just a few of
the reasons the Victor V286 shou ld be your next computer. For a more complete
picture, and your nearest Victor dealer, ca ll Marty at 1-800-248-5252 .
• DOES Nor INCWDE MONI1UR OR VIDEO BOARD.
lbta ls for comparably equipped models as of 3/26/86. IBM and IBM Personal Compu ter AT are trademarks of International
Business Machines Corporation. COMPAO and COMPAO DESKPRO are trademarks of COMPAO Computer Corporation.

t Ava ilable fro m participating dealers.
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Scotts Va lley. CA (408) 438-6680
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BY ANTONIO

C.

SILVESTRI

SORTING
PRoDOS
DIRECTORIES
sequentially-the operating system
does not sort by filename. Thus if you
forget the exact spelling of a filename.
you must catalog the disk and inspect
each filename until you find the one
you want. This procedure can be a
nuisance when you are examining a
long catalog, but many micro users
take this in stride and dismiss it as
part of operating a personal computer.
The program I describe in this article is designed to eliminate long
catalog searches by sorting the valid
filenames in the vo lume and subordinate directories of the ProDOS disk.
It also permanently stores the sorted
filenames on the disk so that an
alphabetically sorted directory is displayed each time you request a
cata log.
PROGRAM FEATURES

Sort subdirectories
and files for cleaner
catalogs

ProDOS. Apple's Professional Disk
Operating System, is more sophisticated than its older but respected
counterpart. DOS 3.3. Among ProDOS's features are an enhanced command set and support of a hierarchical directory structure that allows
separate directories to coexist on the
same disk. My program, for Apple lie.
lie. and 11+ computers with 64K bytes
of RAM, will individually sort the
volume, or root. directory and any of
its subordinate directories that reside

f you use Apple ProDOS, you
have probably discovered that
as files are added to and
deleted from a disk its directory
becomes filled with filename entries
that the CATALOG command displays
in a chaotic order. This is because ProDOS directories are simply built

Antonio C. Silvestri is a professor of computer
and information science at Springfield Teclinical Community College in Springfield, Massacliusetts. He is also president of Systems
Consultants Inc. (955 Sumner Ave.. Springfield, MA 01118-2146), an engineering company tliat specializes in tlie design of computer
liardware and software interfaces tliat control
manufacturing macliinery.
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Table I: The format of a ProDOS directory block.
Byte Offset
in Directory Block
000-001
002-003
004-042
043-081
082-120
121-159
160-198
199-237
238-276
277-315
316-354
355-393
394-432
433-471
472-510
511

Entry Description
Block number of the previous directory block (low byte first).
These bytes equal 0 if this is the first directory block.
Block number of the next directory block (low byte first).
These bytes equal 0 if this is the last directory block.
Directory entry #1 or, if this is the first block of the directory
(bytes 000 and 001 equal 0), the directory header.
Directory entry #2
Directory entry #3
Directory entry #4
Directory entry #5
Directory entry #6
Directory entry #7
Directory entry #8
Directory entry #9
Directory entry #10
Directory entry #11
Directory entry #12
Directory entry #13
<Not Used>

Table 2: The format of a ProDOS directory header. Notice the differences in

some bytes that distinguish a volume directory from a subdirectory.
Byte Offset
in Directory Header
00

01-15
16-23
24-25
26
27
28
29
30
31
32
33-34
35-36

37-38
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Description
The high 4 bits equal 15 for a volume directory or 14 for a
subdirectory. The low 4 bits equal the length of the directory
name.
Directory name in ASCII.
Reserved.
The date that this directory was created
(format:MMMDDDDD YYYYYYYM).
The minute at which this entry was created.
The hour at which this entry was created.
The version number of ProDOS that created this directory.
The lowest version of ProDOS that is capable of using this
directory.
Directory access code.
The number of bytes occupied by each directory entry. This
byte equals 39.
The number of entries that can be stored in each block.
This byte equals 13.
The number of active files in this directory not including the
directory header.
If this is a volume directory, these bytes specify the block
where the volume bit map is located. If this is a
subdirectory, these bytes specify the block in which the
entry defining this subdirectory is located.
If this is a volume directory, these bytes indicate the size of
the volume in blocks and equal 280. If this is a subdirectory,
byte 37 is the directory entry number within the block
specified in bytes 35 and 36. Byte 38 contains the number
of bytes in each entry of the parent directory and equals 39.

on a ProDOS disk.
I wrote the program in Applesoft
BASIC because speed is not important. The routine also includes some
machine language code that is poked
directly into memory.
To create a user-friendly utility, I
have provided extensive screen output that allows you to monitor program execution. The routine takes
some time to read, sort. and update
a disk, particularly when you are
working with a disk with numerous
subdirectories containing many filename entries. This visual feedback
gives you confidence in the utility's
execution.
Any files you delete from a directory
will still have an entry in that directory.
However, since these entries are not
viable files, the program does not include them in the sorting process. Updated directories are purged of
deleted entries, which results in more
efficient disk access.
PRODOS DISK DIRECTORIES

ProDOS organizes disk files by blocks,
a block being a group of 512 bytes.
An initialized ProDOS disk has 280
blocks numbered from 0 to 279 that
can be used to store files, directories,
etc. Any block can be allocated to a
file or directory; this means that any
long file or directory can be physically scattered throughout the disk.
All directories are accessed from
the volume or root directory, which
always resides at a fixed location,
blocks 2 through 5, on the disk. Unlike
the volume directory, subdirectories,
which are treated as files, can be
stored anywhere on the disk.
Since each directory block can hold
thirteen 39-byte file entries, the
volume directory can contain up to 52
entries. These entries describe a file's
attributes by specifying its name, type,
size, and disk location. The format of
a directory block is shown in table I.
The first block allocated to the
volume directory (or a subdirectory)
is called the key block and is arranged
slightly differently than succeeding
directory blocks. The 39-byte entry
that normally describes the first file
in the block is instead used to
describe the directory itself. This entry is called the directory header. The
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format of a directory header is shown
in table 2.
The remaining directory entries represent binary. text. Applesoft program. or subdirectory files. The offset
byte map for these entries is shown
in table 3. To determine what type of
file a particular entry corresponds to,
simply examine the file-type code that
appears at offset 16 within the entry.
Table 4 lists a few of the most common file-type codes.
DISK INPUT/OUTPUT

Data transfers to and from the disk occur on a block basis using the ProDOS
MLl (machine language interface) protocol. This standard makes it simple
for you to write small assembly language programs to perform disk I/O
functions.
A typical subroutine to invoke disk
I/O looks like this:

JSR
DB
DB
DB
BCS

$BFOO
command_index
low_parL..addr
high_parL..addr
error

Table 3: The format of a ProDOS directorlJ entrlJ.
Byte Offset
in Directory Entry

Description

00

The high 4 bits equal 0 for an inactive file or nonzero for an
active file. The low 4 bits equal the length of the directory
name.
Entry name in ASCII.
File-type code (refer to table 4).
If this entry is a subdirectory, these bytes specify the
location of its key block. If this entry is a standard file, this
entry points to the first block where file dala is stored.
File size in blocks.
File size in bytes.
The date that this file was created (format:MMMDDDDD
YYYYYYYM) .
The minute at which this file was created.
The hour at which this file was created .
The version number of ProDOS that created this file.
The lowest version of ProDOS that is capable of using this
fi le.
File access code.
If this entry specifies a binary file, these bytes contain the
load address for the file. If this entry specifies a randomaccess text file, these bytes contain its record length.
The date on which this file was last modified
(formatMMMDDDDD YYYYYYYM).
The minute at which this file was last modified.
The hour at which this file was last modified.
The key block number of the directory that holds this fi le
entry.

01-15
16
17-18

19- 20
21-23
24-25
26
27
28
29
30
31-32

33-34
35
36
37-38

ProDOS's entry point is at BFOO
(hexadecimal). Command_index is
the command number assigned to a
ProDOS function . Low_parL..addr
and high_parL.. addr are, respectively, the least significant byte and
the most significant byte of the address of the parameter list associated
with the command. The parameter list
contains the values of variables that
the command needs to execute properly.
After ProDOS executes the command, control passes to the instruction immediately after the 3 bytes that
follow the jSR instruction. If an error
occurs in processing the command,
ProDOS sets the carry flag-hence the
BCS instruction as shown in the
example.
The MLI command to read an individual block on a disk is command
number 128. To write a block, you
issue command number 129. The parameter lists for these two commands
are identical and are constructed as
shown in table 5.
Short machine language routines
can be safely loaded at 300 (hexadec-

Table 4: Some important ProDOS file-tlJpe codes.
File-Type Code

Catalog Mnemonic

File Description

001
004
006
015
252
255

BAD
TXT
BIN
DIR
BAS
SYS

Bad block file
ASCII text file
Binary file
Directory file
Applesoft program file
ProDOS system file

Table 5: Th e format of the parameter list used in ProDOS MLi calls to read
and write disk blocks. (For disk block read and write calls, the first blJte-the

number of parameters-is alwalJs 3.)
Byte #

Contents

1

Number of parameters
Disk slot and drive to be accessed
(128 • drive # + 16 • slot #)
Low byte of the address of a 512-byte data buffer
High byte of the address of a 512-byte data buffer
Low byte of the block number to be accessed
High byte of the block number to be accessed

2
3
4
5
6

(continued)
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imal) since ProDOS reserves onl y a
few bytes towa rd th e end of this
memory page for its own purposes.
You must allocate a 512 -byte block
in memory for bl ock transfers. A program can make use of the buffer that
is assigned for Pro DOS acti vitie s. This
buffer is pointed to by the contents
of page zero locations 11 5i l 16 and is
usually found at 38400 (9600 hexadecimal)
THE SORTING TECHNIQUE

Let Lab BOSSTM turn
your IBM PC into a powerful
instrument controller.
ou can spend thousands of dollars
for a dedicated instrument controller.
Or a few hundred for a controller
that's dedicated to you and your IBM Pc.
Lab BossT11 from National Instruments puts you and your IBM PC (or
compatible) finnly in charge of GPIB
instruments. From sophisticated
oratory eqUipment, like digitizing
oscilloscopes and spectrometers,
to standard printers, plotters,
tape drives and more.
At data transfer speeds

'ii

that are the highest in the industry.
And Lab Boss products offer a direct
data link from your measuring equipment
to a full range of analysis software, including RS/l. Lotus 1-2-3, and Symphony. So
you can easily report your findings on
the same system you used for
instrument control. data acquisition and analysis. Try that
on a dedicated controller!
So - you want to be the
boss? Call National Instruments. 800/531-4742.

......".. NATIONAL
_INSTRUMENTS
•
12109 Technology Blvd.
~ Austin, TX 78727 512/250-9119
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The task of sorting a single directory
involves three main steps. First. directory blocks are read into memory
from the disk and the active directory
entries are placed in an array. Next.
the array is sorted by an algorithm
such as the bubble sort algorithm .
Finall y. the sorted array of directory
entries is written back in blocks to the
original directory locations on the
disk.
You have to modify thi s technique
in order to sort a disk with a hierarchical directory structure. You must
have a data structure such as a stack
to keep track of subdirectory entries
as they are encountered in the sorting
process.
Each time a subdirectory entry is
encountered. information about the
subdirectory is saved on the stack.
This information includes the key
block location of this subdi rectory as
well as the path name of its parent
directory. After sorting a directory. the
program pops the next directory to
be sorted. if one exists. from the stack.
The information removed from the
stack will be sufficient to repeat th e
three-step sorting process on this current directory. The entire sorting process ends when no directories are left
on the stack.
THE BUBBLE SORT ALGORITHM

Although there are more effi cient
array-sorting techniques. the bubble
sort method is one of the easiest to
program. The bubble sort is so
named because it causes elements to
"bubble" upward in the list being
sorted . The routine moves th ro ugh a
list. comparing adjacent pai rs of
elements one at a time. If it finds an
element that is greater than its higher(continued)
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Build your own
programming Do~erhouse
Run programs on virtually
any mini or micro

With the Power System™
from Pecan, you can now
create the Ideal environment
tor your programming needs.

The programs you develop through the
Power System are completely portable.
This means that a program you
write on one computer can
actually be run on anothereven if the second computer
is not compatible with the
first. No other program
development environment
gives you this kind of flexibility.

Whether you're an experienced
programmer or an enthusiastic
newcomer, the right program
development environment is essential to
creating software that effectively
delivers the capabilities you need.
The optimum development environment includes your choice of
language compilers, an integrated
system of basic programming
capabilities, and a specially
selected group of utilities
fulfill your own unique
requirements.

Total programming
power at a price
you can afford

Start with a full·
featured development
environment

With the Power System from
Pecan, you start with one of four
compilers: Choose Pecan's
powerful and highly versatile UCSD
Pascalo/' or build your system on our
BASIC, FORTRAN -77 or Modula-2
compilers. (Additional language compilers
are on the way.) With your Pecan compiler,
you get a total program development
environment which delivers a full range of
integrated development capabilities,
including:
• Sophisticated text editor
• Versatile print utility
• Easy-to-use file management
system
• Program library manager
• Special program execution
utilities
• Turtlegraphics
With other program development
'systems, you'd have to purchase

Inquiry 260

enable you to build
your own "customized"
Power System, a system which is ideally
suited to your individual programming
needs.

Build your ideal programming powerhouse
today. For the incredibly
low introductory price of
only $79,95, you get the complete
Power System with its important
program development capabilities,
including the compiler of your choice.
You can add a second Pecan compiler for
just $59.95, or select two additional
compilers for only $99.95. Once' you have
the Power System, you can then
customize it as your programming
requirements demand - with Pecan's
powerful development aids.
Order the unique Power Systemavailable exclusively from Pecan - by
mall today, Or call UI at 1·BDD·63·PECAN,
You won't find a better price/performance
value anywhere. And you'l never build a
better program development
environment - no matter
what price YOII pay,
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Listing I: The ProDOS Catalog Sort Routine.

1a
2a
3a

REM
REM
REM

PRODOS CATALOG SORT ROUTINE
ANTONIO C. SILVESTRI
SYSTEMS CONSULTANTS INC .

CLEAR: TEXT: HOME: DB - PEEK(115) + 256*PEEK(116)
FOR I~768 TO 792: READ H: POKE I.H: NEXT
DIM DIM NA$(55). ST(30). ST$(30). DL(10): N - 0:
V - 2: V$ - .... : GOSUB 460

Ba

21a
22a
23a
24a
25a
26a
270

2Ba
290
30a
31a
32a
33a
34a
350
36a

VTAB 2:HTAB 6:PRINT "PRODOS FILENAME SORT UTILITY":
VTAB 9: HTAB 1a: PRINT "INSERT DISK IN ";:
FLASH: PRINT "DRIVE 1";: NORMAL: PRINT:
HTAB 9: PRINT "HIT ANY KEY TO CONTINUE"
POKE - 16368.a: WAIT - 16384.128: POKE - 16368.0
HOME: PRINT "SEARCHING FOR VALID FILENAMES": PRINT
IF N <= 0 THEN 450
GOSUB 48a: BL = V: HE '" V: HE$ m V$: CO - a: BC a 0
POKE 791.BL - 256*INT(BL/256):POKE 792.INT(BL/256):
POKE 776.12B: CALL 768: IF PEEK(786) <> a THEN
PRINT "ERROR IN READING BLOCK NO. ";BL: STOP
BC - BC + 1: DL(BC) - BL
FOR J~a TO 12: IF J <> 0 THEN 180
IF BL~HE THEN DR$ - .... :
FOR Iaa TO 38:DR$=DR$ + CHR$(PEEK(DB + 4 + I»:NEXT:
HE$ '" HE$+"/"+MID$(DR$.2.PEEK(DB+4)-16*
INT(PEEK(DB+4)/16»:PRINT "READING DIRECTORY: ";HE$
PRINT "BLOCK NO. ";BL;" READ"
IF BL - HE THEN 210
IF PEEK(DB + 4 + J * 39)-0 THEN PRINT "D";:GOTO 210
PRINT ..... ;: CO a CO + 1: NA$(CO) m .... :
FOR I=a TO 38:
NA$(CO)=NA$(CO)+CHR$(PEEK(DB+4+J*39+I»: NEXT
IF ASC(MID$(NA$(CO).17.1»=15 THEN
V - ASC(MID$(NA$(CO).1B.1» +
256*ASC(MID$(NA$(CO).19.1» : V$ = HE$: GOSUB 460
NEXT J: PRINT: PRINT: X = FRE (a):
BL",PEEK(DB+2) + 256*PEEK(DB+3): IF BL <> a THEN 120
IF CO=0 THEN HOME: VTAB 1a: FLASH:
PRINT "**WARNING**"; CHR$ (7);: NORMAL:
PRINT "NO FILENAMES CAN BE FOUND": GO TO 290
IF CO=1 THEN 29a
HOME:VTAB 10:PRINT CO;" FILENAMES FOUND";: HTAB 29:
PRINT "NOW";: FLASH: PRINT "SORTING": - NORMAL :
NX = CO
VTAB 17: HTAB 8: PRINT "FILENAMES HAVE BEEN PLACEO"
VTAB 17: HTAB 7 - LEN(STR$(CO - NX»: PRINT CO - NX
FLAG = 0: FOR I = 2 TO NX:
IF MID$(NA$(I).2.15) < MID$(NA$(I-1).2.15) THEN
H$ = NA$(I): NA$(I) = NA$(I-1): NA$(I - 1) = H$:
FLAG '" 1
NEXT: X = FRE(0): NX = NX - 1:
IF FLAG = 1 AND NX <> 1 THEN 26a
HOME: PRINT "STORING PURGED AND SORTED DIRECTORY":
PRINT
A = 1: B = a: FOR J = 1 TO BC
PRINT "NOW FORMING BLOCK NO. "; DL(J)
IF J = 1 THEN AX = a: GOTO 34a
AX = DL(J - 1)
IF J = BC THEN BX = 0: GOTO 36a
BX = DL(J + 1)
POKE DB.AX-256*INT(AX/256): POKE DB+1. INT(AX/256):
POKE DB+2.BX-256*INT(BX/256):
POKE DB+3. INT(BX/256): POKE DB+511.a
(continued)

positioned neighbor. it exchanges
these elements. The algorithm compares the next two elements and exchanges them if required. This process of comparing and exchanging
positions continues throughout the
entire list.
If any exchanges are made. the list
is processed again. However. not all
the elements need to be included in
subsequent passes. Since each pass
assures that the largest-valued element has been moved to the end of
the list. time need not be wasted on
checking these elements. When no
exchanges are made in a pass through
the list. it is sorted.

THE BASIC PROGRAM LISTING
The program is given in listing I .
IEditor's note: The ProDOS Catalog Sort

Routine and a short test routine are available
for downloading from BYTEnet Listings at
(617) 861-9764 and are also obtainable on
disk; see page 445 for details. I Lines 40
through 60 perform program-initialization tasks. which include setting the
va riable DB equal to the address of
the I/O data buffer and poking the
MLI interface routine into memory.
Line 60 defines some important arrays such as NA$. which is used to
sto re directory entries.
Line 60 also defines and initializes
a stack that is implemented using the
stack pointer variable N and arrays ST
and ST$. Array ST holds the block
numbers of subdirectory key blocks.
while ST$ stores the path names of a
subdirectory's parent directory. The
GOSUB 460 instruction pushes
values on the stack and starts the sorting process with the volume directory.
Lines 70 and 80 give you the opportunity to remove the program disk
and insert in drive I the disk to be
sorted . The program issues a prompt
and waits for a key press before continuing.
Line 100 checks the status of the
stack: If it is empty. execution halts;
if not. line 110 executes the GOSUB
480 instruction to pop the stack. Line
120 reads the retrieved directory
block into the data buffer. and lines
130 through 200 extract directory entries from the buffer and store them
in array NA$ . Notice that line 200 ex(continued)
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2213A12215A12235
DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now! 1ek quality and expert advice
are just a free phone call away!
The industry
standard in CRT
performance.
Crisp, easy-toread , bright CRT;
14kVacce lerating
potential , provides
high writing rate
and small spot
size. Full size 8x10
cm display for
measurement
accuracy.

Display controls
are flexible and
easy to use. Separate intensity
contro ls reduce
bloom ing in alternate sweep mode .
Focus tracking
minimizes control
adjustment and
BEAM FIND eliminates co nfusion .

Our direct order line gets
you the industry's leading
price/performance portables ...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry's first 3-year warranty*
on labor and parts, CRT included.

The cost: just $1275 for the
2213A, $1525 for the 2215A,
$1750 for the 2235. t Even at
these low prices, there's no
scrimping on performance. You

Vertical system provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduc tion of
your signals. Fast
risetime and high
bandwidth is we ll
suited for a variety
of measu rement.

Perform delayed
sweep measurements accurately
and easily. Both
sweeps can be
displayed alternately making differenti al measurements easy and
accu rate (1%).
An interloc king
SEC/DI V con trol
simplifies set-up.

have the bandwidth for digital
and analog circuits. The sensitivity
for low sig nal measurements. The
sweep speeds for fast logic fami lies. And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Li sted and CSA
approved .

You can order, or obtain
literature, through the Tek
National Marketing Center. Technical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include com prehensive 3-year warranty*, operator's

Stable hands-off
triggering. p-p
AUTO detects signal peaks, then
sets th e trigg er
level for yo u. Display asynchronous
signals using
VERT MODE triggering . Independent TV field and
li ne selection .

Front panel laid
out by function
for ease of use.
Color coding aids
the user in operation . Functions
and modes are
placed log ically.
All nomenclature
is clearly labeled ,
and protected
behind a scratchless Lexan surface.

manual , two 10X probes, 15-day
return policy and worldwide service backup.

Order toll free:
1-800-426-2200,

Ask for Rick.
In Oregon , call collect:
(503) 627-9000.
Or write Tektronix, Inc .
P.O. Box 1700
Beaverton, OR 97075

Te.ktronix®
COMMITTED TO eXCELLENCE

Copyright '" 1985. Tektronix. Inc . All rights reserved. #TIA-439-3. tPrice F.O.B. Beaverton, OR. '3-year warranly inc ludes CRT.
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SORTING PRODOS DIRECTORIES

370
380

390
400
410
420
430
440
450
460
470
480
490

IF J = 1 THEN
FOR K=l TO 39: POKE DB+3+8*39+K,ASC(MID$(DR$,K,l»:
NEXT: PRINT ".";:B = B + 1
IF A <= CO THEN
FOR K=l TO 39:
POKE DB+3+8*39+K,ASC(MID$(NA$(A),K,l»: NEXT:
PRINT ".";: GO TO 400
FOR K=l TO 39: POKE DB+3+8*39+K,0: NEXT: PRINT "Z";
A = A+l: B = B+l: IF B < 13 THEN 380
PRINT: PRINT: B = 0:
POKE 791,DL(J)-256*INT(DL(J)/256):
POKE 792, INT(DL(J)/256): POKE 776,129: CALL 768
IF PEEK(786) <> 0 THEN
PRINT "ERROR IN WRITING BLOCK NO . " ;DL(J): STOP
NEXT J: GO TO 90
DATA 169, 0, 141, 18, 3, 32, 0, 191, 0, 19, 3, 176,
" 96, 238, 18, 3, 96 , 0, 3, 96, 0, 150, 0, 0
END
IF N >- 30 THEN
PRINT "STACK OVERFLOW": STOP
N - N+l: ST(N)-V: ST$(N)=V$: RETURN
IF N <- 0 THEN
PRINT "STACK UNDERFLOW": STOP
V - ST(N): V$ - ST$(N): N s N-l:
RETURN

Listing 2: Tliis program creates a scratcli disk tliat you can use to test tlie sort

program of listing I.
10

20
30
40
50
60
70
80
90
100

DATA

"/SCRATCH" , "/SCRA TCH/MASS" , "/SCRATCH/RHODE" ,
"/SCRATCH/VERMONT" , "/SCRA TCH/MASS /NY" ,
"/SCRATCH/MASS/NJ" , "/SCRATCH/RHODE/PA",
"/SCRATCH/VERMONT/MAINE"
DIM A$(40): D$-CHR$ (4): ONERR GOTO 100
READ H$: PRINT 0$; "PREF IX "; H$:
PRINT 0$; "SAVE TESTFILE"
J=0: L-INT(40*RND(1»+1: PRINT: PRINT:
PRINT L;" FILES TO BE CREATED": PRINT
FOR K-l TO L: TY$·"": FOR 1-1 TO INT(10*RND(1»+1:
TY$-TY$+CHR$(65+26*RND(1»: NEXT: X=FRE (0)
PRINT K;" "; H$+"/"+ TY$: PRINT 0$; "OPEN "+ TY$:
PRINT 0$; "CLOSE "+TY$: IF RND(l) < .30 THEN J-J+l:
A$(J)sTY$
NEXT K
PRINT J;" FILES TO DELETE": IF J=0 THEN 30
FOR 1=1 TO J: PRINT D$;"DELETE "+A$(I):
PRINT I;" ";H$+"/"+A$(I): NEXT: GOTO 30
END

plicitly checks each entry to see if it
is a subdirectory. If it is, the program
pushes that subdirectory's information onto the stack.
After the program processes each
directory block, line 210 checks to see
if that block is the last block of the
current directory. If not. execution
loops back to line 120 to read and
process the next block; otherwise execution continues with line 220.
When program execution reaches
124
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line 220, variable CO contains the
number of directory entries stored in
NA$, DR$ contains the directory
header. BC contains the number of
blocks in the directory, and array DL
contains the actual block numbers
that form the directory.
Lines 220 through 280 perform the
bubble sort of array NA$. Lines 290
through 430 write the sorted array
back to the disk. After the program
has written the directory to the disk,

the entire procedure is repeated by
a jump to line 90.
TESTING THE UTILITY
Because you are dealing with a program that directly accesses disk
blocks, you should take care to verify
that the copy you have acquired
(either by typing or downloading)
works properly. One small error can
destroy a disk containing weeks of
hard work. Listing 2 gives a small program you can use to test the utility.
This program creates a dummy disk
with a random number of active and
inactive entries stored in different subdirectories. To use this program , first
format a disk with volume name
ISCRATCH using the ProDOS Utilities
Disk, then create the following subdirectories:

ISCRATCH/MASS
ISCRATCH/MASS/NY
ISCRATCH/MASS/NJ
ISCRATCH/RHODE
ISCRATCH/RHODE/PA
ISCRATCHIVERMONT
ISCRATCHIVERMONT/MAINE
Then run the program in listing 1.
Now run the sort utility program on
this disk. This will give you a chance
to get accustomed to the prompting.
If the utility runs with no apparent
problem, catalog each subdirectory to
see if each catalog is' sorted.
Next. go into each subdirectory
using the PREFIX command and type
LOAD TESTFILE. TESTFILE is the
BASIC program that created the
dummy disk and is stored in each subdirectory. If you can successfully load
TESTFILE from each subdirectory
without I/O errors, go through the
following final test. which checks if
data can be stored on the disk. Try to
store a dummy program in each subdirectory, then reload the stored programs and verify that they are uncorrupted. If you can successfully store
programs on the disk, this proves that
all data pointers on the disk are intact
and that the utility works reliably. _
BIBLIOGRAPHY
Little. Gary B. Inside tne Apple lie. Bowie. MD:
Brady Communications, 1985.
ProDOS Tecnnical Reference Manual. Apple
Computer Inc.. 1983 .

SOYOUTBINK
YOU KNOW ALL
TBEREASONS
TO DUMp ·
YOUR OLD

INTER?

WELL, HERE'S
ONE MORE REASON.

You can think of plenty of reasons
It's dependable. If you give it
reasonable
care, it'll give you five or
to dump your old printer.
It's too slow. Too finicky. Too limited. more years without a breakdown.
It's fast. It prints drafts at 250 cps.
Or it's simply down too often.
Well, here's one more reason.
Memos at 125 cps. And near letter
The new Alps P2000 Dot Matrix
quality correspondence at 50 cps. All
Printer. It's everything your old
with perfect clarity.
printer's not.
It's versatile. It prints everything
P2000 is a trademark 01 Alps Electric Co., L.t d. © 1986 Alps America.

·

~

,

from letters and graphics to 16-inch
wide spreadsheets. And it runs with all
the most popular pes and software.
What's more, it comes with all
the extras office automation gurus look
for. Like a paper-saving push/pull
tractor feed. Multiple type fonts and
sizes. Bi-directional printing. And more.

We could go on. But you get the
point. The best reason to dump your
old printer is a better printer.
Especially one from a better
printer company.
The P2000.
From Alps.
AMERICA

ALPS

ANDBERE'S
TBEBIGGEST
REASON.

That's pronounced "Alps~'
As in Alps Electric Co., Ltd., the
Japanese company that manufactures
the new Alps P2000™Dot Matrix
Printer. Which happens
to be the perfect PC
printer for companies
who've outgrown their
old ones.
Fine. But who's Alps Electric?
And what difference does it make?
PZOOO is a trademark of Alps E lectric Co .. Ltd . © 1986 Alps America.

What's more, Alps Electric is
the parent company of Alps America,
the company that sells, services and
supports Alps printers in America.
And the difference all that
makes is this.
Whether you're buying one
printer or a thousand, you really
ought to buy them from a solid,
experienced company you can
depend on.

Which is exactly what we are.
Alps. Now that you know how
to say it, perhaps you'd like to dial it.
(800) 828-ALPS. In California, call
(800) 257-7872.
Better yet, send us the attached
coupon for a free Alps P2000
demonstration.
One giveri in
plain English.
AMERICA

ALPS

CAD - $299 !
Finally you can get a complete CAD package
at a reasonable price! For only $299, Pro Design
II provides the advanced features you get on
CAD systems costing thousands of dollars. But
there is another, very important reason you
should get Pro Design II. ProDesign D is very
unique among CAD packages. It is easy to learn
and use. When we call ProDesign II "The Easy
to Use CAD System", we're not joking. You will
be productive with ProDesign II in an hour or
two instead of a week or two.

need. ProDesign II produces high resolution
drawings on your dot matrix printer - better
than .005" resolution on an IBM/Epson compatible printer. In fact, the drawings on this
page were printed on a $299 dot matrix
printer! You don't have to get a mouse or
digitizing tablet Pro Design II is designed for
easy and efficient keyboard use. You won't even
need a math coprocessor, although it is
supported. From a small drawing on a dot
matrix printer to an E,Size drawing on a large
plotter, ProDesign II is the one to use!

What else does ProDesign II offer? Compatibility. Compatibility with over 100 printers.
Compatibility with over 50 plotters. Compatibility with most graphics adapters, digitizing
tablets, and mice. Compatibility with most
display adapters. Compatibility with any software that can produce HP plotter commands.
Compatibility with mainframe CAD systems
(IGES). All at no extra charge!

American Small Business Computers

What additional hardware do you need? None!
An IBM PC compatible and 512K RAM is all you

118 South Mill
Pryor, OK 74361
(918) 825-4844

ProDesign II
Affordable, Compatible, and Usable!

Where can you get ProDesign II?
See your local computer dealer, or contact

Inquiry 23

PRODESIGN
ANYBODY CAN DO IT

THIS DRAWING WAS PRINTED ON AN ORDINARY
EPSON/IBM COMPATIBLE DOT WATRIX PRINTER .

DRAWN USING PHODESIGN II

SR-71

THE EASY TO USE CAD SYSTEM
ONLY

szaa!

BLACKBIRD
WORLD'S FASTEST JET -

3500+ MILES PER HOUR

BY MARK ANACKER

DECODING
MACPAINT ON
THE IBM PC
_Transfer graphics
. created on the
Macintosh and
manipulate them
on your PC

OU would be hard pressed
to find two more dissimilar
systems than the IBM PC
and the Apple Macintoshespecially when it comes to graphics.
And that can be a problem in an
office where both systems are used.
With a little effort. however. you can
bring them closer together.
I've written a Pascal program for the
IBM PC called MacView that decodes
and displays MacPaint images on your
PC display. IEditor's note: MacView. which
was written in Thrbo Pascal. is available for
downloading from BYTE net Listings at (617)
861-9764 . It is also available on disk ; see
page 445 .1Moreover. this software provides the foundation to a bridge between Macintosh and PC graphics;
once Macintosh graphics are translated for the PC. it is relatively easy
to write additional program code to
manipulate the images.
First. of course. you must get the
MacPaint file from the Mac to the PC
For the Mac. you can use a communications package such as MacLink or
MacTerminal. For the PC nearly any
of the common asynchronous PC
communication packages will do. As
for connecting the Mac to the PC you
could use a dial-up modem link. but
a direct cable between the two machines is best Figure I is a cable
schematic for a direct hookup.
Once you have completed the transfer. the MacPaint file can be decoded.

Y

(continued)

Mark Anacker (4920 200 Southwest
A204 . Lynnwood. WA 98036) studied computer science at Seattle Pacific University.
ILLUSTRATED BY STEPHEN GERVAIS
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DECODING MACPAINT

press as many as 127 bytes into as
few as 2 bytes. And you can store a
single scan line using a combination
of mixed-data and repeating-data
records. The eighth bit in the first byte
of the record, the counter byte,
distinguishes the record type; specifically, that bit is set to indicate a
repeating record .
In addition to image data, the first
512 bytes of a MacPaint file contain
some header information and the bit
maps of the paint patterns that are
displayed along the bottom of the
MacPaint screen. For our purposes,
that information is not necessary, and
MacView begins reading the MacPaint
file at the 513 th byte.
As MacView reads the MacPaint file
one byte at a time, it decodes the
mixed-data and repeating-data record
types. Since the Mac has a black-onwhite display, the program must flip
the bits with a NOT operator to make
the image appear the same on a Pc.
The program then puts the resulting
bits in a buffer that can be accessed
via an array of pOinters.
Once the image is in the buffer, the
program displays part of it on the
screen. 1 chose to write the image

records : mixed-data and repeatingdata (see figure 3)
A mixed-data record consists of a
byte indicating ' the record length
(from 1 to 72 bytes) and the raw data.
This type of record is used when each
byte in a scan line is different from its
neighbor. Such a record actually takes
up one more byte than the original
scan-line data .
Repeating-data records are more efficient. Most images consist of
repeated bit patterns, which can be
represented easily with just a byte
that indicates the number of bytes to
repeat. followed by the actual bit pattern. This method allows you to com-

Each image occupies 720 horizontal
scan lines of 72 bytes each, for a total
of 51,840 bytes. Each byte represents
8 horizontal points on the screen, with
the highest bit to the left (see figure
2). A 1 bit indicates a dark pixel. and
a 0 indicates a white one.
To save disk space, however, MacPaint stores its images in a compressed bit-map format-reducing the
image data to only about 10K bytes.
(The subsequent decoding, which requires a great deal of processor
power. is the reason the Mac takes so
long to bring an image up on the
screen.) The bytes in each scan line
are encoded into two types of
Macintosh 9-pin connector

IBM PC 25-pin connector

Pin 3

Pin 7

Pin 5

Pin 3

Pin 9

Pin 2

(OB9P)

(OB25S)

Figure 1: Schematic for direct cable hookup.

(continued)

Byte 72
LIne
LIne
LIne
LIne

I
2
3
4

8
8
8
8

76
7
7
7

5
5
5
5

Byte 71
4
4
4
4

3
3
3
3

2
2
2
2

I8
I8
I8
I8

71 t
76
76
76

5
5
5
5

Byte 70
4
4
4
4

3
3
3
3

2
2
2
2

I
I
I
I

8
8
8
8

7
7
7
7

6
6
6
6

5
5
5
5

Byte 69
4
4
4
4

3
3
3
3

2
2
2
2

Byte 4

I 8 71 t 5 4
I 8 71 t 5 4
I8 76 54
I8
54

.,......

*

3
3
3
3

2
2
2
2

I
I
I
I

----

87
87
87
87

65
65
65
65

Byte 3
43
43
43
43

2
2
2
2

18
18
18
18

76
76
76
76

54
54
54
54

Byte 2
32
32
32
32

187
187
187
187

65
65
65
65

Byte I
43
43
43
43

2
2
2
2

I
I
I
I

87
87
87
87

65
65
65
65

43
43
43
43

2
2
2
2

I
I
I
I

Figure 2: The bit-mapped lalJout of a MacPaint image contains 51.840 blJtes.

bit pattern to be repeated
from I to 72 times

from 1 to 72 bytes of Image data

~
8th bit set
indicates _
repeating

counter byte
(length + 128)

bit pattern
(one byte)

Figure 3: Left, repeating-data record; right , mixed-data record.
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1-72
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Turbo Pa.soaJ®SOU1'C8 Code Inoluded

Borland's new Turbo Editor
Toolbox, "Best of the Year"
award winner, lets you build
, your own word processor
for only $69.95!
T urbo Editor Toolbox'· lets
you build the best of all word.
processors into your own
word. processor. All the
modules, t€chniques,
instructions, and Turbo
Pascal source code are at
your fingertips. You'll
quickly learn how to
integrate editor procedures
and functions into your
How to turn good stuff into
programs, or you can use
stuff- 11l8Jlbe even
Turbo Editor Toolbox "as is," great
green stuiII
because it has everything. With your new Turbo EdItor Toolbox,

How to do willdoWB w:1t1lout
j8J1lJ1ling your flnge1'8 back in

your wallet
Stste-of-the-art ''windowing''
techniques are part of our new Turbo
EdItor's repertoire. Soph1st.lcated but
eSBy-to-learn techniques let you
desIgn your worn p~r to show
several documents-or several parte
of the same document-all at once,
Turbo EdItor Toolbox lets you
open the windows you wantwherever you want them-at a
price that won't make you want
to jump out of them.

You get 8 J.Jghtning-fllSt
editor, innumerable features,
and 8 6O-dacY money-back
guarantee** for on.(y $69.96
For only $69.95, you can build your

you can make WordStar8 behave
N
own worn p~r and make It
like MultIMate. You can support
windows just like Mlcroooft's8 Word. do whatever you want It to do. ThIs
already popular new program Is just
And do It as fast as WordPerfect8
one more way that B:lrland helPl you
does It. In other words, you can do
word proce88or
help yourself. So call us or the dealer
what they should have done. You
The mcxiules, the manual, resdynearest you. All the telephone
just go In there, tinker, fiddle, fool
tD-complle oource ccxie, and a fullaround, and come up with your own numbere and ornerlng Infor.matlon
f~wornp~r~oo
MlCroStar,N whlch we probably ought verelon- whlch will be the best worn are In the a.d,Jacent coupon
p~r you've never seen before.
to sell separately because It's an
excellent text editor. But anyway, you (And If you want to selll~ go for It;
we're not the kind of company th&'ll
get It free as part of our new Turbo
send bean-countere and ambulanceEdItor Toolbox. (Ma,ybe thlB Is why
chasere after you for royalties.)
Jel'IY Pournelle of BYTE magazine
recently wrote that "BorJa.nd
international 1B a publJc benefactor.
Standard Turbo Editor
The compaIV contlnues to pour out
Toolbox features include:
good, well.<Jocument.ed products &
reeaJnable prlces. '') Your free
@'" Wordwrap
MlcroStar Includes a complete pull@'" Tab, insert and
@'" UNDO last change
down menu user Interface whlch you
overstrike modes,
@'" Auto-indent
can use "as Is," or you can mod.lt'
centering, etc.
@'" Find & Find/Replace
It for inclUSion In your Turbo
@'" Multiple windows
with options
Pascal programs.
@'" Multitasking
AIl well as MlcroStar, you a.loo get
@'" Set left and right
a complete editor really to Include
@'" RAM-based editor
margins
In your programs. Windows, block
@'" Paging, scrolling and
@'" Block mark, move
commands, and memory·maWOO
text display
and copy
screen routlnes come with It.

You get Turbo PascaJ. source
code and everything you
need to build your own

4585 SCOTTS VALLEY ORIVE
SCOTTS VALLEY. CA 95066
(408) 438-8400 TELEX: 172373

Borland producls include Turbo Pascal: Turbo Prolog; Turbo Database Toolbox; Turbo Liohtning: Turbo Graphix
Toolbox; Turbo Tutor; Turbo GameWorks: Turbo Edilor Toolbox: Word Wizard: Rellex. The Analyst SideKick: SideKick.
The Macintosh Qllice Manager; Traveling SideKick; ifld SuperKey-ali 01 which are trademarks or legislered
trademarks 01 Borland Internalional, Inc. or Borland/Analytica, Inc.
MicroSlar is a trademark 01 Borland Inlemational, Inc. WordS tar is a reaislered lrademark ot MicroPro lnlemalional
Corp. Mul1iMale is a 1rademark 01 MulhMale InternaHonal Corp. Microsoft is a registered trademark 01 Microsoft Corp.
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DECODING MACPAINT

The one thing MacView
can't handle is the
difference in aspect
ratio between the
PC and the Mac.
directly to the graphics adapter memory for faster performance and easier
scrolling. You can scroll the image
using the cursor keys, shifting the section of the image currently displayed.
In this way you can quickly view the
entire picture. When you scroll up or
down, however, the image moves two
scan lines at a time, which is due to
the way the graphics memory is organized. So that you know what part
of the image you are viewing, the program displays the number of the top
scan line in the upper right corner of
the display.
The one thing my program can't
handle is the difference in aspect ratio
between the two systems. The pixels
on the Mac screen are square, while
the PC's are rectangular. This means
that the images on the PC screen appear vertically stretched. Of course,
you could compensate somewhat for
the aspect ratio by skipping every
other scan line when the image is displayed, but doing so causes a loss of
detail. Some IBM PC compatiblesparticularly those that use LCOs,
which inherently use square pixelsmay correct the aspect ratio problem .
I wrote the program in Pascal for
speed, but you could translate it into
BASIC or another language as well.
But no matter what language you use,
once you've made sense out of a
MacPaint image on your IBM Pc' you
can begin to do things with it. I have
written programs that enlarge and
compress the images as well as print
them on an IBM PC-compatible laser
printer. I also use the large hard disk
on my PC to archive the MacPaint
images. There's really no limit to what
you can create when you combine the
graphics of the Macintosh and the
IBM pc,.
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With Network Revelation, youre not alone.
Span the void that separates
you from other PC's. Be as one with a
universe of data. Be a true network
with Network Revelation~
Network Revelation is more than
a relational database management
system. It's a complete applications
environment for most microcomputer
networks. That's not dreaming about
the future. It's low-key raving about
a capability of the present.
With Network Revelation, you
can send and receive data on local area
networks and remote file servers. Rev's
data dictionaries let you add or restruc-

Cosmos, Inc., 19530 Pacific Highway S.
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ture fields at will, saving ages of
programming time. And our menudriven applications generator and
procedural language are eons ahead
of other databases.
The possibilities are infinite.
Distributed processing systems linking
worlds. Accounting, inventory and
order entry systems connected for
instant access to data by a galaxy of
users. And your data is secure with
complete file or record locking.
REVELATION co-exists with
MS-DOS!M So you can transport Lotus
1-2-3~ Multiplan® or other data from

COSMOS'"

PC to PC-using IBM®'s new PC Network or any network hardware running
Novell NetWare!M You can even evolve
files from primitive, single-user databases into a powerful Rev application.
Encounter the future of distributed
data processing today. Revelation costs
just $950~ And a four-user upgrade
to Network Revelation is only $495~
So call us and we'll arrange for an
unforgettable demonstration with a
Cosmos rep in your area.
MS'" and Multiplan '" of Microsoft CorPoration.
1·2·3'" of Lotus Development Corporation.
Net Ware'" of Noven Inc. IBM'" of International
Business Machines.
• Suggested U. S. list price.

Seattle, WA 98188, 206-824-9942
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HILBERT CURVES
MADE SIMPLE
BY MICHAEL ACKERMAN

This one..subroutine BASIC program uses
only global variables
IF YOU ARE INTERESTED in fractal
shapes, you are probably familiar with
the Hilbert curve. It was among the
first of many wil d but "self-similar"
shapes that astonished mathematicia ns around the turn of the century.
Hobbyists have discovered the
beauty of David Hilbert's creation,
and several have written programs to
draw it on the high-resolution screens
of personal computers. Unfortunately, most of the programs that produce
the curve are quite complicated. The
demonstration program that comes
with the Apple Pascal system contains
a procedure that itself contains two
more procedures. I had a difficult time
following the program's logic.
Niklaus Wirth, author of the Pascal
and Modula-2 programming languages,
includes a Hilbert curve program in
his book Algorithms + Data Structures =
Programs (Prentice-Hall. 1976). While
this program is easy to understand, it
contai ns four procedures that call
each other again and again. 1decided
that there had to be a simpler way to
(continued)

Michael Ackerman (1539 Van Dyke Rd.,
San Marino, CA 91108) is a senior majoring in history at the University of Californ ia
at Santa Barbara.

Listing I: A simple Applesoft BASIC program to generate Hilbert curves.

1 GOTO 1000
2 REM *****************************************
3 REM * HILBERT BY MICHAEL ACKERMAN - 8/27/85 *
4 REM *****************************************
100 RDER = RDER - 1
110 TURN = - TURN
120 TEMP = DY:DY - - TURN * DX:DX - TURN * TEMP
130 IF RDER > 0 THEN GOSUB 100
140 X - X + DX :Y - Y + DY: HPLOT TO X,Y
150 TURN = - TURN
160 TEMP m DY:DY = - TURN * DX:DX a TURN * TEMP
170 IF RDER > 0 THEN GOSUB 100
180 X = X + DX :Y - Y + DY: HPLOT TO X,Y
190 IF RDER > 0 THEN GOSUB 100
200 TEMP - DY:DY - - TURN * DX :DX - TURN * TEMP
210 TURN s - TURN
220 X - X + DX:Y - Y + DY: HPLOT TO X,Y
230 IF RDER > 0 THEN GOSUB 100
240 TEMP - DY:DY - - TURN * DX:DX - TURN * TEMP
250 TURN = - TURN
260 RDER - RDER + 1
270 RETURN
1000 TEXT:HGR:HCOLOR-3:INPUT "ORDER <1-7>";RDER
1010 POKE 49234,1
1020 DY - 192 / 2
RDER
1030 TURN - - 1
1040 OX - X - Y - 0
1050 HPLOT X,Y
1060 GOSUB 100
1070 END
A
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HILBERT CURVES

draw this elegant figure.
Since recursive programs are hard
enough to follow, I decided to write
an Applesoft BASIC program that
would have only one subroutine with
a single entry point. The final program
(see listing I) not only helped me to
understand the Hilbert curve better,
but also let me use some interesting
programming tricks. IEditor's note:
HILBERTBAS is available on' BYTEnet
Listings at (617) 861-9764. The program
is also available on disk (see page 445).1
A first-order Hilbert curve is very
simple (see figure I) and can be drawn
by following the rough outline shown
in table I . J inserted four recursi ve
calls into this outline so that the procedure could draw higher-order
curves. These calls are conditional on
the variable ORDER , which is
decremented each time the procedure calls itself and incremented
each time the procedure issues a
return. Thus, the number of nested
gosub statements is determined by
the original value of ORDER (see
table 2).
The final refinement was to insert
commands to swap left for right. To
understand this, it might be useful to
compare a first-order curve (figure I)
to a second-order curve (figure 2). The
first line segment in the first-order
curve is horizontal. but the first segment in the second-order curve is vertical. In a third-order curve (figure 3),
it is horizontal again. To remedy this
flip in orientation, the program includes the variable TURN , which in-

Figure I : A first-order Hilbert
curve. Note that the first line segment
is horizontal.
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dicates a left turn when it equals I
and a right turn when it equals - I. It
also includes commands to invert
TURN each time th e curve routine
flips direction.
You may notice that both table I
and table 2 are almost palindromes;

that is, they read the same backward
as forward. The main subroutine in
the BASIC program in listing I (lines
100 through 270) is palindromic as
well. This sym metry is visible in the
Hilbert curve itself. You can take a
curve of any order and fold it so that
one half exactly covers the other.
Another advantage of this program
is that it runs well without using local
variab les. Both Pascal programs that
I referred to earlier depend on local
variables, which are neatly stored
each time a procedure calls itself and
restored when it issues a return. This
program has only global variables,
which are not stored automatically.
The other BASIC implementations of
the Hilbert curve that I have seen
store variables in arrays each time the
programs recur. This program
eli minates the need to store variables
by making sure that all relevant
variables have the same \falues at the
beginning and end of the main
routi ne.
Since the program outline in table
I has two left turns and two right
turns, you end up pointing in the
same direction you started in.
ORDER also remains the same in
table 2 because it is first decremented, then incremented. In listing
I , TURN is inverted four times, so it
too is the same upon leaving the
routine as it was upon entering. Most
important. the variables are not
changed by the GOSUB statements
because they call only the routine
itself. _

Figure 2: A second-order Hilbert
curve. Note that the first line segment
is vertical.

Figure 3: A third-order Hilbert
curve. Note that the first line segment
is horizontal again.

Table I : A rough outline for

generating first-order curves.
turn left
draw forward
turn right
draw forward
turn right
draw forward
turn left

Table 2: A modified procedure
showing the placement of recursive
calls.
hi I

ORDER=2
ORDER = ORDER-1
turn left
gosub hil if ORD ER> O
draw forward
tur n right
gosub hil if ORDER >0
draw forward
gosub hil if ORDER>O
turn right
draw forwa rd
gosub hil if ORDER> 0
turn left
ORDER = ORDER + 1
return

-.---.a just move---.
into a
sm..,.~er pace.
We have some very good news
for you.
You can now get a validated,
full Ada®compiler for the IBM®
PC AT. From the people who
designed the Ada language. For
just $3,000.
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Which means you and your
company can now program in Ada
without tying up a big, expensive
computer.
And you should program in
Ada. And not just because the DoD
says so.

I
i

The DoD mandates Ada for
their software principally because
Ada is considerably easier and less
expensive to maintain.
Does more reliable and easier
to maintain code sound attractive
to you? If not, just look at how your
programmers are spending 80% of
their time.
People who know Ada are calling it "the only logical language for
the eighties
Iand nineties."
The point is ,
Ada&4-MBofmemory*
"they're not
for the price of 4-MB of memory.
thinking of
Ada as "the DoD language." It's
simply because Ada supports good,
solid software engineering practice.
And now you can try full Ada
programming for less than the cost
of a two week training program.
The Alsys™ Ada compiler for
the PC AT is not only validated, it's
actually written in Ada. And produces code so efficient it executes
faster than C or Pascal on tested
benchmarks.
And if that's not
enough, the Alsys PC AT
Ada compiler runs in protected mode. So you can
use the full amount of
memory available to the
PC AT. This means you
can run a program uS1ng

I

ul.'1.

I 1-132 Main Street , Waltham, MA 0215-1
up to 16
I
me more information abo ut
megabytes I 0 Send
the Alsys PC AT Ada compile r.
of memory I 0 Se nd me more information about Ada.
for code
I Na me
I
and data
I Title
without
I Compan\"
worry1ng
I -;:-:;AdTdre-----ss- - - - - - about DOS, I Cit y
State
Z ip
overlays and I
all that stuff. L releph : - - - H;;;
Lastly, this compiler to talk to
comes with a 4-megabyte IBM
memory upgrade board.
in
That, by itself, is worth
Ada
the price of admission.
· we
~t,.
At t h·
1S p01nt,
.,.f
suspect you might be
Kno-wl......
edg-ei-Sgo....
od.
tempted to pull out a Especially when it's free.
credit card and give us a call.
Or at least fill out the coupon.
Write: Alsys, Inc., 1432 Main
Street, Waltham, MA 02154,
U.S.A., Telephone: (617) 890-0030,
Telex: 948536.
In France: Alsys, S.A., 29,
Avenue de Versailles, 78170 La
CelIe St. Cloud, France, Telephone: 33(1)3918 12 44,
Telex: 697569.
In England: Alsys, Ltd.,
Partridge Hse, Newtown
Road, Henley-on-Thames,
Oxon RG9 lEN,
England, Telephone:
44 (491) 579090,
Telex: 846508.
= .- - : - - - - - - - - _

Ada® is a registered trademark of the U.S. Government (Ada Joint Program Office). IBM® and PC AT are registered trademarks of International Business Machines Corporation.
Alsys"! is a trademark, service mark, and trade name of Alsys S.A . 'Memory board manufactured by Profit Systems, Inc.
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THE CHALLENGE OF MUSIC SOFTWARE

by Roger Powell.

. ..... . 145

DIGITAL MusIC SYNTHESIS

by Robert A. Moog .

. . . . . . . . . . . . . 155

DIGITAL SAMPLING ON THE ApPLE
MACINTOSH

by Christopher Yavelow .

171

MUSICAL FRACTALS

by Charles Dodge and Curtis R. Sahn . ... 185
A

MIDI

PROJECT

by Jay Kubicky . . . . . . . . . . . . . . . . . . . . 199
MIDI

PROGRAMMING

by Donald Swearingen .... . .. .. .. . ... 211

THE LAST TIME BYTE PRESENTED a Computers and Music theme issue was
back in April 1980. Developments in that area have been so dramatic since
then-particularly in the last two years-that we decided a concentrated look
at computers and music was long overdue.
Many of our readers are already aware of the growing enthusiasm generated
by the MIDI (musical instrument digital interface) specification; new software
and MIDI-compatible devices seem to appear daily. However, if you need an
introduction to what the infusion of computers into the art of musicmaking
is going to mean. refer to our lead article. 'The Challenge of Music Software"
by Roger Powell.
"Digital Music Synthesis" is an overview of the different techniques currently
used by today's popular synthesizers. It is authored by Robert Moog, whose
name is synonymous with music synthesizers.
Christopher Yavelow offers more insight into the realm of digital synthesis,
in particular, digital sampling on the Macintosh. He even provides us with
enticing glimpses of some available sampling software.
Fractals are always turning up in unusual and interesting places in the computer world. We often find them associated with graphics, but Charles Dodge
and Curtis Bahn introduce us to another application in "Musical Fractals."
We are particularly happy to present Jay Kubicky's 'A MIDI Project." Not
only does the author give an overview of the software end of MIDI and include the schematic for an IBM PC MIDI hardware interface, he also throws
in multitrack MIDI recording and playback software.
Finally. Don Swearingen returns with a software follow-up to his MIDI recorder
article, which appeared in the Fall 1985 special issue Inside the IBM PCs. This
time, Mr. Swearingen shows us some Thrbo Pascal software tools for modifying MIDI data stream information after it has been captured in your computer's
memory.
Other related articles in the Reviews section include an excellent review of
the Kurzweil 250 by former BYTE editor in chief Chris Morgan and a look
at four MIDI interfaces by Roger Powell and myself. Mario Sergio Bernardo
reviews the capabilities of two music software packages for the Macintosh ,
ConcertWare+ and SongPainter. In addition, four books dealing with computers and music are critiqued in this issue's Book Reviews section.
The industry is changing far too rapidly for us to examine every aspect of
computers and music. but I would like to take this opportunity to point out
Roger Powell 's appearance on the masthead as a contributing editor. We are
fortunate to have someone with Roger's considerable talents associated with
BYTE, and we hope to call on him regularly to provide ongoing coverage of
computers and music.
-Richard Grehan, Technical Editor
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ENGINEERED
TO EXCEED
INDUSTRY
STANDARDS
Tech PC Desktop computers are
engineered to exceed industry
standards. Each unit is housed in
an attractive and sturdy steel
case designed to blend in with
the office or home environment
and at the same time protect the
system components from damage.
The units' built in fans are designed for maximal cooling and
minimal noise. A full compliment
of expansion slots and extra
capacity power supply give each
of the Four Desktop models the
ability to add additional accessory boards and peripherals to
the unit without difficulty. The
Intel 8088 and 80286 microprocessor based motherboards
used in the Tech Personal
Computers meet or exceed IBM
compatibility standards with
respect to processing speed and
memory capabilities. All of the
four desktop models are designed to function for a wide
variety of people in a wide
variety of situations.

TECH PC DESKTOP COMPUTERS are available now in 4 different base models:
TECH PC/XT DESKTOP ............ $ 749
Options:
Tech PC/XT with 20MB Hard Disk .. $1249
Tech PC/XT with 20MB Hard Disk,
Monochrome Monitor, Hercules<!> Compatible
Mono/Graphics Card ...... ... .. .... . $1449
TECH TURBO PC/XT DESKTOP ...... $899
Options:
Tech Turbo PC/XT Desktop with 20MB ·Hard
Disk ....................... . ....... $1399
Tech Turbo PC/XT 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card ........... ... . $1599

TECH PC/AT DESKTOP ............. $1699
Options:
Tech PC/AT with 20MB Hard Disk . .. $2099
Tech PC/AT with 20MB Hard Disk,
Monochrome Monitor, Hercules<!>-Compatible
Mono/Graphics Card ............. .. . $2299
TECH TURBO PC/AT DESKTOP .. ... $1799
Options:
Tech Turbo PC/AT Desktop with 20MB Hard
Disk ......... .. .................... $2199
Tech Turbo PC/AT with 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card ................ $2399
All TECH PC DESKTOPS available with tape
backups, hard disks up to 280 megabytes,
networking systems, and hundreds of other
hardware and software accessories.

TECH PERSONAL COMPUTERS is a full service manufacturer of Micro Computer Products and offe rs a
complete line of Desktop, Portables and Multi-User Computer Systems as well as an accessory
line of over one hundred enhancement products. TECH PERSONAL COMPUTERS are
all backed by a full one year warranty with additional maintenance coverage
and extended maintenance contracts available through Mohawk
Data Sciences. For more information concerning hundreds
of MDS Service Centers throughout the United
States, contact TECH PERSONAL
COMPUTERS at (TI4) 754-1170.
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THE CHALLENGE
OF MUSIC
SOFTWARE
BY ROG ER POWELL

An overview of the current state
of computers in music
THE MID-SIXTIES marked the beginning of an exciting new era in the field
of music. At that time, both Dr. Robert
Moog at his Trumansburg, New York.
laboratory and Dr. Max Mathews at
Bell Laboratories in New Jersey were
creating electronic tools for the production of music. The Moog Synthesizer, although not the only device of
its kind under development at that
time, became universally accepted as
a valid musical instrument. revolutionizing the electronic sound industry.
But the Moog and other analog synthesizers are based on analog
bUilding blocks like oscillators, filters,
and amplifiers-circuits that may tend
to drift out of calibration, especially
under environmental stress.
In another camp, Dr. Mathews and
his colleagues were exploring the possibilities of digital sound reproduction
using a general-purpose computer
equipped with a D/A converter. They
reasoned that sound could be sampled at regular intervals, much like a
motion-picture camera snapping
frames of images. The resulting
stream of audio data represents a plot
of the amplitude over time and can

be faithfully "played back" by sending
the data back out of the computer
through the D/A converter. (This is the
principle behind today's compact disk
technology.) Of course, the cost and
size of computing equipment at that
time posed a serious deterrent to the
average musician's or composer's
desire to use computer techniques in
his or her art. And, Similarly, the early
analog synthesizers were bulky, expensive instruments whose most
natural environment seemed to be
the university laboratory, a domain
not normally frequented by the musically inclined. However, the economic
barrier between sophisticated electronic tools and musicians no longer
exists in today's world of high-performance personal computers and
the new generation of music synthesizers, which now includes MIDI. a
communications standard for music.
MIDI represents a formal set of
hardware and software rules for sending and receiving musical-event data
between computers and synthesizers.
Music data such as notes or other performance parameters such as pitchbending are typically input by the

musician using a keyboard synthesizer
equipped with a MIDI hardware interface. This MIDI hardware encodes the
key depressions and transmits them
serially at 3 1,250 bits per second over
the MIDI port. The output of this port
may be connected to the input of another MIDI port that is either attached
to a computer or another synthesizer.
The ability to "slave" remote synthesizers to the movements occurring on
a master instrument is reminiscent of
the antiphonal design of early pipe
(continued)

Roger Powell (Magnetic Music, POB 328 ,
Rhinebeck , NY 12572) is a professional
musician and computer programmer. He has
been involved with music synthesis as a consultant for the Moog Synthesizer Company
and Bell Laboratories, where he was introduced to computer music. A longstanding
member of Todd Rundgren's band Utopia ,
Roger has also played keyboards for David
Bowie and Meat Loaf and has released two
solo synthesizer albums, Cosmic Furnace
(Atlantic, 1973) and Air Pocket (Bearsville,
1978) . Recently, Roger has been producing
his own line of MIDI-related software tools
for music, including Texture, a 24-track MIDI
sequencer for the IBM Pc.
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MUSIC SOFTWARE

organs found in the world's great
cathedrals. The organist. seated at the
console. could control distant multitudes of pipe ranks located through. o ut the bUilding
If you insert a computer into this
network. data from the master instrument can be collected. stored. analyzed. and passed on to other
devices. Here it's important to distinguish between musical-event data and

so und-sample information. The MIDI
standard currently focuses on slowermoving performance data like that
which the musician's keyboard movements describe. Musical notes consist
of key numbers and times of depression and release updating on the
order of seconds and milliseconds.
Sound samples, on the other hand,
represent a quantification of an
analog signal, and the data rate for
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any degree of high fidelity must approach the order of microseconds.
MIDI encodes control signals that
may be used to drive external
sound-generating devices or fed into
music-processing software.
While performing, a musician normally does more than just activate the
notes to be heard. Personal inflections
may be added by varying the "touch"
or velocity with which keys are struck.
Other devices on the synthesizer may
influence the brilliance of the sound
or produce a steady vibrato. All these
parameters are defined in the MIDI
standard. although not all are implemented in every synthesizer Continuous controller devices such as
pitch-bend and modulation wheels
generate large quantities of inflection
data. Musicians must use these
devices judiciously to avoid clogging
the MIDI serial channel or using excessive memory when recording into
the computer Nevertheless, the Japanese and American synthesizer manufacturers who cooperated to design
the MIDI specifications were wise to
include the ability to "capture" these
multiple dimensions of a real-time
musical performance as rendered on .
a MIDI-equipped instrument.
Once the synthesizer, performer.
and computer have established a
MIDI link, the musical process is open
to deeper exploration through software utilities that manipulate musical
phrases. Of the many applications
programs that are presently offered
to musicians, the largest category
could be described as "sequencers'~
programs that act as tape less. multitrack recorders allOWing you to create
layers of sound data one track at a
time. Using the virtual tracks established in software, a single musician/
composer can build and refine musical structures in the same way that an
author uses word-processing software
to create literary works. Sequencer
programs generally offer a rich set of
editing and transformation function s
for massaging music data into shape.
There are cut-and-paste operations
that allow you to move fragments of
melody and rhythm around to desired
locations earlier or later in the piece,
copy functions for repeated phrases,
(continued)

PROG
MED
FOR PROFIT.

NOW THE PANASONIC®SOFTWARE DEVELOPMENT TOOL MAKES IT EASY
TO CREATE CUSTOM SOFTWARE-AND CUSTOMERS-FOR OUR
NEW HAND-HELD COMPUTER.
Introducing the Panasonic Software Development Tool
(SOT) for our new 16-bit hand-held computer, the
Panasonic® Personal Partner:
Designed to help you create new customers by providing them with custom software, the SOT provides you with a
programming environment which allows you to design ,
develop and de-bug custom
ROM-based software on the
Panasonic® Exec. Partner: Sr.
m
Partner and other IBM-PC'
compatible computers.
You'll be writing software for
our one-of-a-kind Personal
Partner.It's the two-pound computer with the power of a desk-top,
an 8-line by 80-character display
M

M

and the option of expanding up to 128K memory. The Personal
Partner even has an optional 1200/300 baud modem for
mainframe communication (available 2nd half 1986).
The Personal Partner provides your clients with the on-site
answers they need . And the optional 80-column battery-operated printer makes it possible for them to create professional ,
computerized
r - - - -:- - -:- - - - - - presentations
Send for more Information on the SDT, or call :
wherever they are.
1 (201)392.4645
When you
Name _ _ _ _ _ _ _ _ _ _ __
develop software I Company_ _ _ _ _ _ _ _ _ __
for the Personal
I Address,_ _ _ _ _ _ _ _ _ __
Partner with the
City
Panasonic SOT, you
Panasonic Computer
know you 're proI 333
Products Division
Meadowlands Pkwy.
grammed for profit. I Secaucus. NJ . 07094

I
I

I

'IBM is aregislered Irademark ol lnlernalional Business Machines, Inc.
Inquiry 2;;

/UNE t986 • BY T E

147

MUSIC SOFTWARE

Most popular music
features repetition of
a few basic phrases.
transpose utilities for shifting the key
signature, and other tools modeled
after the text-editing environment.
Beyond this, some programs have
commands to assist composing using
algorithmic methods. This set of tools
performs extended manipulations on
the phrases stored in memory;
melodies may be rotated (end notes
of phrase appear at beginning), inverted (high notes become low notes
and vice versa), and compressed or
expanded (pitch range of melody
made narrower or greater). Note and
performance streams of several tracks
may be merged into one for dense
patterns, and phrases may be overlapped with delays for echo effects.
Most popular pieces of music feature
repetition and variation of a few basic
phrases. The task of the composer is
to develop these fragments into a
seamless whole. By assigning the
mechanical work of actually moving
and altering the note patterns to the
computer, a high degree of spontaneity can be achieved during the creative process.
Music data can be represented
graphically in several different ways,
each with its own benefits and drawbacks. Common music notation-the
normal character set of music symbols that musicians can readprovides a well-proven methodology
and is an obvious choice for an
operator interface given its large user
base. There are roughly 80 symbols
that you should know to be able to
decipher a musical score. Half of
these symbols are used frequently,
suggesting that some counterpart of
the NAPLPS graphic-communications
standard cou ld be adopted for lowlevel music-graphics applications. The
formatting of music data to a video
screen seems straightforward until
you want to translate real-time performance data into common notation.
The problem is that a human cannot
play the prescribed notes of a musical
148
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score precisely on time or for the
exact duration indicated, forcing the
computer that is reading the incoming events to make decisions about
note values and placement. The process of composing is reversed here
(decomposing?) and the software has
to make mUSically appropriate decisions regarding the player's intentions.
Dr. Roger Dannenberg of CarnegieMellon University has made significant progress in the development of
real-time heuristic techniques in this
area. He has produced algorithms
that actually can follow a musician's
performance and continuously ascertain the proper rhythmiC context.
speeding up and slowing down as a
human accompanist might react to
the actions of a soloist. This information can also be used to draw a
screenful of music notation entered
via a MIDI host instrument.
In some applications, common
music notation is either unsuitable or
unnecessary and is replaced by other
display means. Simple list editing of
timed events may be sufficient. or you
may be presented with a piano-rolltype notation where note events are
shown as vertically spaced lines and
dashes indicating pitch and duration.
This depiction more accurately shows
the exact timing relationships between notes and doesn't require familiarity with objects like stems and
dotted 32nd notes indigenous to standard notation. Ideally, you would like
the ability to switch-select the appropriate view and produce hard
copy to match. I suspect that future
software will support such option s.
In a professional or sem iprofessional studio environment. it is often
necessary to synchronize the playback of tape machines and computer
sequencers to run in tandem. The
motion-picture industry has been synchronizing sound to film for years and
has developed a time-code protocol
called SMPTE (Society of Motion Picture and Television Engineers) specifically to assist that procedure. Unlike
simple FSK (frequency-shift keyed)
sync signals used to drive sequencer
devices from tape, each block of
SMPTE signal bits contains a unique
time stamp to facilitate precise location for sound or film editing. In a

sound lab, one track of a multitrack
tape will be "striped" with SMPTE
code for the length of the musical
selection . Although MIDI does not
recognize SMPTE directly, any time
code may easily be translated into a
MIDI-format message (the song position pointer) that the software may
use to find a point in the score data.
Several companies now manufacture
units to read SMPTE and generate the
MIDI location data. By using only a
single track of tape, a computer sequencer can be "clocked" and made
to send its data to an ensemble of
synthesizers, freeing the other tape
tracks for sounds that must be recorded through microphones (vocals,
guitars, flutes, etc.). Instruments can
be played by the computer as the final
master tape is created (mixdown)
preventing the loss of fidelity caused
by analog-tape limitations.
MIDI has become useful in other applications in the sound and entertainment industry. MIDI control has been
built into mixing consoles for automating computer-controlled mixdowns. A special MIDI interface can
control stage lighting, both spotlight
and laser-oriented. The growth in the
use of MIDI-controlled equipment has
also made it clear that the MIDI standard needs to be developed further
to accommodate the things imaginative people have envisioned for it.
Bandwidth will have to be increased
or multi port interfaces will have to be
designed to overcome the bottleneck
that occurs at 31,250 bps when many
devices are interconnected . Data
delays are noticeable in large systems,
especially when devices are "thru"connected (chained) Several manufacturers produce MIDI data-distribution boxes to help eliminate this
particular problem.
You may have the impression that
MIDI is useful on ly to those with access to keyboard-controlled synthesizers, but. in fact. there exists a
device that can track the sounds
made by acoustic instruments (including the human voice) and produce
MIDI data signals. By using such a
pitch-to-MIDI converter, instrumentalists or vocalists can access electronic music tools without having to
lcontinued)
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learn keyboard techniques. The act of
playing or singing into the converter
causes standard MIDI . signals to be
generated and sent to a receiving
MIDI port on a synthesizer or computer. A flutist. for example, may control a bass-guitar sound on a synthesizer. The educational paths opened
by the pitch-to-MIDI converter include
intonation training, sight-reading
drills, music theory, and tutoring of instrumental techniques-in short. the
learning of any traditional instrument
can be enhanced to make the process
more enjoyable and effective.
The history of MIDI software development can be compared to that of
business software. During the early
period, business software consisted
of a host of stand-alone programs,
each fulfilling a particular task such as
word processing or telephone communications. Later, integrated packages were produced that combined
the most useful programs into one.
MIDI software is currently undergoing
the transition from a plethora of
stand-alone products to integrated
programs that combine the features
of sequencing, notation, and synthesizer voice librarians. As in the
business world, not everyone will be
drawn to an integrated packagesome may prefer to use a collection
of favorite Single-job programs installed into a desktop or workbench
environment. In any case, the issues
of music data structures and file compatibility gain more and more importance as the industry evolves. At this
time, unfortunately, the musical-score
data produced by most programs
cannot be shared by other programs,
a factor that limits the usefulness of
the data generated. Imagine the consequences if there were no accepted
standard format for ASCII text files!
Of course, music files are far more
complex than simple text files and a
standard is more difficult to design,
although not impossible. Getting software developers to agree on a proposed standard is another matter.
The chief focal point of computer
software up to now has been the
visual aspect. With computer hardware designers and manufacturers
now realizing the advantages of combining sound and visuals, you can ex-

pect more emphasis on this previously overlooked asset in the form of
more sophisticated internal sound
generation for personal computers.
For example, software that allows
creation of animated musical storyboards is already available for Commodore's Amiga computer. These
storyboards may be used in designing motion-picture scenarios or actually producing complete video animation segments accompanied by a
professional-quality sound track.
There is little doubt about the
stimulating effect that MIDI has had
on the electronic music field; activity
among manufacturers and consumer
musicians is at an all-time high. It's
hard to stay abreast of the new developments in MIDI hardware and software occurring every few months. The
ultimate beneficiary of this technological onslaught is the average person
who has always wanted to experiment
with music but felt there were too
many financial and psychological
obstacles. By increasing the productivity of professionals, the developers
of music software have also provided
affordable, comprehensible tools for
the amateur. Flexible software can extend the useful life of musical equipment by allOWing older gear to be
used with newer instruments. A user
can realistically plan to build a system
piece by piece over a period of time
and not be forced to discard last
year's model because it can't talk to
the newcomers. For these promises to
be fulfilled, awareness of what's
available and what it can do must increase among the targeted end users.
This awareness must then grow into
a two-way communications channel
between the developers of software
and the artists who use it. The realm
of music is no longer off-limits to
anyone with a personal computer. •
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DIGITAL MUSIC
SYNTHESIS
BY ROBERT

A.

MOOG

The many different shapes of the waveform of the present
MUSIC IS ONE of the most information-rich (wide-bandwidth) forms of
human communication. A compact
disk. for instance. uses nearly 1.5
megabits per second to faithfully
transmit a stereo recording. as opposed to the several hundred bits per
second needed to transmit a written
message as fast as you can read it.
Only video. the faithful transmission
of which requires over 50 megabits
per second. has a significantly higher
information density.
Music is also a highly structured
form of human communication. The
hierarchy of a piece of music may be
as deep as that of the federal
bureaucracy: Notes. phrases. lines.
sections. and movements are carefully
arranged to heighten and clarify the
intent of the music.
These two general properties of
music. wide bandwidth and complex
structure. happen to match the information-handling capabilities of today's personal computers. In addition
to the personal computer's wide
bandwidth (or high speed) and information-organizing and -processing
capabilities. you can access a growing list of instruments. accessories.
and components designed specifical-
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Iy to produce musical tones in
response to high-level digital instructions. These devices owe their existence to rock 'n' roll. the consumerization of digital audio. and
dramatic advances in LSI (large-scale
integration) . They employ a wide
variety of sound-producing techniques. each with its own set of
features and limitations. This article
discusses the general attributes of
musical sound and how to produce it.
the capabilities of specific sound synthesis techniques. how musicians are
using these techniques. and what you
can expect the future to bring to
digital music.
THE PROPERTIES OF MUSICAL
SOUND

Music is an arrangement in time (and.
to a lesser but still important extent.
in space) of a collection of sonic
events generally called notes. This is
actually a subjective description of
music. We hear individual notes only
because our ears and mind pick
acoustic information apart into events
that we perceive to be distinct. What
actually exists outside our ears is an
ongoing series of vibrations of the air.
The graph of air pressure versus time

is the waveform. an unbroken pattern.
present even in the quietest of soundproof rooms. The ratio between the
height of a sound waveform that you
can barely hear and one that is so
loud that it begins to hurt is about
one to a million. That's about 120
decibels. Music. speech. and other
normal sounds occur in the upper 60
dB of your hearing range.
You can describe any waveform that
tends to repeat as a collection of frequency components. each one of
which has a sine waveform. This is the
spectrum of a sound.
Thus. any sound has two complementary. equivalent representations:
its waveform and its spectrum. The
waveform is the sound's time-domain
representation ; the spectrum is its
frequency-domain representation.
Together they are capable of fully
describing a sound. The relation of
the waveform to the spectrum is
(continued)
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described by a mathematical relationship called the Fourier theorem.
The waveform of a very simple
sound-for example, a tone from a
laboratory audio oscillator-does not
change with time. Real musical
sounds, however, are never steady.
They constantly change as they
evolve. Piano tones, for instance,
begin loud and bright and then decay
to silence in a complex way that's
characteristic of the instrument. These
variations are essential determinants
of the sound's characteristic tone
color. They are neither entirely random nor entirely regular, nor are they
undesirable deviations from a perfectly steady tone.
In the early days of musical
acoustics, the importance of the
details of a tone's evolution was not
generally recognized. Acoustics textbooks often showed a single cycle of
a waveform and labeled it violin or
oboe. Musical-instrument engineers
now recognize that. in determining a
sound's tone quality, or timbre, the

MUSIC IAN'S
PERFORMANCE
INPUT

steady-state waveform takes a back
seat to the parameters that describe
how sound changes as it evolves. For
this reason, many synthesis techniques are important primarily because they allow important parameters of the generated sounds to be
precisely and continuously varied.
The exact shapes of the soundparameter variations may be generated explicitly by a musician's rea ltime control or may be determined by
a set of function generators that are
connected to, but separate from, the
sound-waveform generator itself.
Figure I illustrates this notion. The
rightmost block indicates the audiowaveform generator, which produces
the audio waveform itself. It may, for
instance, be an analog synthesizer
module, a hard-wired digital oscillator,
or a waveform-generating routine run
by a microprocessor. The block to its
left represents the control-functi on
generators, a set of time-varying function generators whose outputs continuously control the properties of the

··•
·•
·
COE FFICI EN TS
AND
BOUN DA RY
CONDI TIONS

CO NTROLFUNCTION
PAR AMETERS

I

'--

'--

CO NTR OLFU NCTION
GENERATORS

•

··
··

J

B Y T E • JUN E 1986

I L

·•
··
·

AUD IOWAV EFORM
GENE RATOR

.1 \J'v
DIGITAL RE PRESENTATION
OF AUDIO WAVEFORM

J !
FUNCTIONS~

CONT ROL

(HOW THE SOUND CHA NGES)

Figure I : Control hierarchy of a typical sound synthesis system.
The audio-waveform generator produces an evolving waveform in
response to a set of slowly varying control functions. The controlfunction generator produces control functions in response to a set
of numerical coefficients and boundary conditions. The real-time
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audio waveform. In general. the control functions are simpler and more
slowly moving than the sound waveform and are often (but not always)
produced by software routines.
The leftmost box on the bottom,
representing coefficients and boundary conditions, produces the commands that specify the shapes of the
control functions. Generally (but not
always) these commands are a brief
set of time-invariant numbers that
proVide the initial boundary conditions and coefficients of the control
functions. Finall y, the box on the top,
real-time control. represents timevarying functions of arbitrary shape,
such as those that a musician may
wish to impart by hand. Real-time control may change the coefficients of the
control functions or may be added to
the control functions themselves to
directly modify the sound waveform .
Figure 2 shows one specific example of this type of contro l hierarchy.
The waveform generator is an analog

control module allows the musician to shape continuous changes,
either in the waveform itself or in the control-function parameters.
The coeffi Cients and boundary-conditions module defines the
perceived tone color, while the real-time control module enables
the musician to "play" the system.
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voltage-controlled oscillator (VCO)
coupled to a voltage-controlled
amplifier (VCA). Control functions
consist of a low-frequency oscillator
(LFO). two exponential rise-and-fallor envelope (ENV)-generators, and
slowly varying functions that control
another VCA. The tone setup is a
"tone-color preset" whose numbers
give the time constants of the
envelopes and the frequency of the
LFO output. The real-time control is
a keyboard controller whose outputs
give the VCO's center frequency
(musical pitch) and provide the trigger that starts the ENVs. The resultant
tone has a frequency modulation
(vibrato) that builds up at the rise time
of the first ENV output; the tone itself
builds up at the rise time of the second ENV output.
DIGITALLY CONTROLLED
ANALOG CIRCUITRY

The first synthesizers were analog. In
analog synthesizers, VCOs produce

waveshapes such as sawtooth and
square because they are easy to produce and are rich in harmonicsspectrum components whose frequencies are whole-number multiples
of the waveform's repetition frequency. One or more VCFs (voltage-controlled filters) alter the relative
strengths of the harmonics, thereby
modifying the overall brightness or
quality of the sound. VCAs dynamically shape the amplitude of the tone as
well as the amplitudes of control
signals. The resultant class of tone
colors from analog synthesis includes
some interesting approximations of
traditional instrumental sounds. More
commercially important. however.
were new sounds that fit into the
emerging electronic pop music of the
sixties and seventies, Smooth pitch
glides of swept VCOs, the vocal-like
"wow" sounds of swept VCFs, and the
fat. rolling sound of several sawtooth
waveforms at nearly the same frequency became basic weapons in the

PITCH CONTROL
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Figut-e 2: A simple analog-synthesis control hierarchy. The audio waveform is
produced by a voltage-controlled oscillator (VCO) followed by a voltage-controlled
amplifier (VCA) . There are three control functions : a number from the keyboard
that tells which key is pressed (which pitch to produce), a slow periodic wave that

builds in amplitude to provide delayed vibrato, and an amplitude-shaping envelope
(ENV) function . The tone setup provides values for vibrato speed, rate of vibrato
buildup, and rate of audio-tone buildup. A gate signal that goes on when a
keyboard key is pressed starts the two ENV function generators.
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rock 'n° roll keyboardist's arsenal.
Microprocessor-controlled analog
synthesizers first appeared commercially just eight years ago and continue to be popular today. The
Oberheim Xpander, for example, is an
advanced six-voice instrument with its
own self-contained microprocessorbased programming panel (see photo
I). The Xpander is specifically designed for sophisticated communication with the outside world through
MIDI. In fact. you can activate virtually all of the Xpander's panel features
externally through Oberheim's MIDI
system-exclusive code set. The panel
features provide complete control
over I 5 analog operating parameters
per voice (one of which is a 15-position filter-mode selector), as well as
literally hundreds of microprocessorcomputed control functions. Thus, although the actual generation and
modification of the Xpander's musical
tones are performed by analog circuitry, the amount of control that is
accessible via MIDI gives this instrument (and many other contemporary
analog synthesizers as well) the same
order of programmability and versatility as many all-digital synthesizers.

About three years ago, Casio introduced the CZ-I 0 1. the first in its line
of fully digital. fully programmable
synthesizers (see photo 2) . It is a fourvoice multitimbral instrument that has
some similarity to analog synthesizers, both in the way it is programmed and in the sorts of sounds
that result.
Like analog sound chains, the CZ algorithm has one parameter that determines the tone's pitch, a second that
determines its brightness or tone
color, and a third that determines its
overall loudness. The main difference
between the CZ and analog synthesizers lies in exactly how the tone's
brightness is shaped. In the analog
world, the VCF performs brightness
control. Analog filtering is a frequency-domain operation, which, in
analog technology, is no harder than
time-domain operations,
The digital world, however, generally
avoids frequency-domain operations
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because of the expensive hardware
required to perform the many highprecision multiplications per waveform point. The time-domain operation of waveshaping. on the other
har.d. can achieve the same sort of
spectral variation as dynamic filtering
with little or no multiplication. Casio
engineers designed their algorithm to
produce waveforms whose shapes
can be swept continuously from pure
sine to one of eight user-selectable
high-brightness "analog sound-alikes."
The algorithm centers around a lookup table in which the instantaneous
amplitude of a cycle of a sine wave
is plotted against uniform increments
of the sine wave's phase angle. When
a pure sine-wave output is desired.
the phase angle is advanced in equal
increments per unit time; when a
waveform of higher harmonic content
(i.e., a somewhat distorted sine wave)
is desired. the phase angle is incremented first more rapidly, then more
slowly, during each cyc le. Figures 3a
and 3b show how the resultant waveform changes as the rate at which the
phase angle changes is modulated
during a single cycle. Casio calls this
algorithm PO, for phase distortion.
By using the concepts of analog
synthesis as a starting point but
employing an algorithm that is efficiently matched to the capabilities of
digital technology, the Casio CZ series
instruments offer the musician many
stock synthesizer effects. with the versatility and accuracy of control that
you associate with any well-deSigned
microprocessor-based operating system. at a low price. The CZ-\ 0 I, for instance, sells for less than $ 500. an
amount that. just 10 years ago. wou ld
barely have bought a medical minimum analog synthesizer with one
voice and no program memory.

FM SYNTHESIS: THE YAMAHA
OX SERIES
Frequency modulation (FM) is the
variation of the frequency of one repeating waveform. the carrier. by an
amount proportional to the instantaneous amplitude of a second waveform . the modulating wave. The simplest application of FM is the modulation of one sine wave with another.
(continued)

Photo I: The Oberheim Xpander microprocessor-controiled analog synthesizer.

Photo 2: The Casio CZ-IO 1 phase-distortion , programmable digital synthesizer.

(a)

(b)

Tr

+1

Figure 3: Changing an audio waveform by varying the rate at which a sine
lookup table is read out; (a) shows a constant rate of readout. while (b) shows a
readout whose rate changes twice per cycle, distorting the sine wave into a
sawtooth waveform.
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MEETING YOUR COMPUTER
NEEDS FOR OVER A DECADE
AT&T*t6300

TURBOXT
Dual Spd CPU,
2-FO, 640K
Gm Monitor,
complete

$995

~
iIii

Keyboard
, AT&T
2-FD,256K,
Hi-Res Mono
Monitor

$1,795

-

j

MASS STORAGE

Complete systems
shipped overnight.

SOFTWARE

t

jP,

floppy drives

ANDREW WBIAS MANAGING
YOUR MONEY
$129
ASHWN TATE FRAMEWORK $439
ASHWN TATE dBASEl1i plus $429
BORLAND SIDEKICK
$39
BORLAND TURBO PASCAL
$45
BORLAND TURBO LIGHTNING $45
BORLAND SUPERKEY
$35
BORLAND REFLEX
$59
CLIPPER dBASE COMPILER call
COMPUTER ASSOCIATES
IUS Acctg Series from $299
DECISION RESOURCES
CHARTMASTER
$239
DECISION RESOURCES
SIGNMASTER
$189
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DIAGRAMMASTER
$259
DIGITAL RESEARCH GEM
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FUNK SOFTWARE SIDEWAYS $48
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call
HAYES·SMARTCOM II
$89
IBM DISPLAYWRITER III
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LATIlCE C-COMPILER
$298
LlFETREE VOLKSWRITER
DELUXE
call
MICROSOFT WINDOWS
$179
MICROSOFT WORD
call
MICROSTUFF XTALK XVI
$99
MULTIMATE latest
call
MULTIMATE ADVANTAGE
call
NORWN UTILITIES
$59
OPEN SYSTEMS ACCOUNTING
SERIES
call
ROSESOFT PRO KEY
$99
SATELLITE SOFTWARE
WORDPERFECT 4.1
call
SOFTWARE PUBLISHING CO.
PFS SERIES
from $79
SORCIM SUPERCALC III
$197

MITSUBISHI '12 ht 360k
(bl/gry)
'MITSUBISHI'12 ht
1.2 mb (gry)
TANDON TM100-2
WSHIBA'12 hI.

$98
$147
$125
call

Internal hard drives

All hard drives complete with
controllers, mounting hardware &
instructions. All are formatted ,
tested & have 1 year warranty.
SEAGATE 10MB
$497
SEAGATE 20 MB
$596
SEAGATE 30.MB
call
SEAGATE 20 MB for AT
$689
SEAGATE 30 MB for AT
$796
PRIAM 40MB/60MB $1395/1595
PRIAM 40MB/60MB
for AT
$1425/1625
disk cards

HARDCARD
10MB/20MB
$625/895
CMS 10MB/20MB
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MOUNTAIN 10MB/20MB
call
disk subsystems

BERNOULLI BOX 20MB/40 MB
$2695/3595
call
call
tape drives
IRWIN 10MB/20MB inter,
call
IRWIN 10MB/20MB exter.
call
TALLGRASS 4060
call

SYSGEN FLATPACK
TALLGRASS all models

BOARDS

multifunction

QUAD RAM QUADPORT AT
$119
QUADRAM LIBERTY
call
QUADRAM EMS+ .
call
AST SIXPAK 384k
$288
AST RAMPAGE XT/AT
call
QUAD RAM QUAD BOARD
384k call; new low, low price
THESYS FASTCARD V Ok
NEW!
RAM BOARD 384k half card $169

IBM* PC
2-FO, Graphics
mono monitor,
256K, list 2810

a

D·

-
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=~-==

Personal Computer Centers

call
call
call
call

laser/letter quality

BROTHER HR15
$198
BROTHER HR25/HR35 $568/798
CORONA LP300
$2995
EPSON DX20/DX35
call
IBM QUIETWRITER II
$1259
QUADRAM QUAD LASER in stock!

MONITORS

monochrome
$168
$224
$178
$166

color

AMDEK 6001772
call1$528
IBM ENHANCED COLOR
$594
PRINCEWN
HX12/H12E
$436/$526
QUADRAM QUADCHROME II call
QUADRAM ENHANCED Color NEW!

MODEMS

HAYES 1200/1200B
$398/329
HAYES 2400/2400B
$596/526
US ROBOTICS PASSPORT
1200/2400
call
PEACHTREE P1200 exter.
$196
VENTEL 1200 wlXTALK
call

SUPPLY HOUSE

PC MART DISKETTES box
$18
case
$159
VERBATIM DISKETTES box $28
case
$258
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_

$198

emulation
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------------..
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dot matrix

BROTHER HR1509
$398
EPSON LX-80
call
EPSON FX-85/FX-286
call
EPSON LQ-800/LQ-1000
call
IBM PROPRINTER
$425
OKIDATA 1l!2
$268
OKIDATA 1921193
$399/545
OKIDATA 2410
call
TOSHIBA 321
call
WSHIBA 341/351
$85911159

network

AMDEK 310a
IBM MONOCHROME
PRINCETON MAX 12
QUADRAM AMBERCHROME

-TM

7

PRINTERS

call

AST 5251 mod 11112
DCA IRMA

---.

Specialists in complete computer
systems for business applications.

$289
$188
$319
$198
$198
$399

ORCHID PCNET
QUADRAM QUADNET IX

t

$3,995 r

video/graphics

AST PREVIEW
HERCULES COLOR
HERCULES GRAPHICS
IBM COLOR
IBM MONOCHROME
QUAD RAM EGA +
QUAD RAM QUAD COLOR I
COLOR CARD w/par.
MONOCHROME GRAPHICS
Herc compo

* Registered Trademark
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-,.

2OM~'" H~ ~'

DiSk, 1.2-MB FD,
512K, Keyboard ,
Amber Monitor

•

$1,679 T-~•

't

IBM * AT-Enhanced

plotters

HOUSWN INSTRUMENTS
all models available
for quick delivery

call

MISCELLANEOUS

MOUSESYSTEMS PC
MOUSE w/PAINT
$159
MICROSOFT MOUSE
serial/bus
$129
KEYTRONICS
5151/5153
call
AT Keyboard
$149
QUAD RAM MICROFAZER 8k $129
QUADRAM MICROFAZER II New!
TRIPPLITE ISOBAR
from $45
TRIPPLITE UPS 40OW/80Ow call
CURTIS PROTECWRS from $29

CHIPS

64k1128k1256k
8087/80287

call for
market price
call for
market price

tSome systems available to qualified accounts only.

1-800-241-0286
ORDERS
1.-404-634-5995
INFORMATION

1485 Northeast Express NE • Atlanta, GA 30329

Visit our showrooms in Atlanta, Charlotte, Durham and Raleigh
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The mathematical expression that
describes this is WIt) = P sin (At + 1
sin Bt) . This equation tells us that
waveform W is a sine wave of peak
amplitude P and frequency A and is
being sped up and slowed down a
peak amount 1 at a frequency B. A is
the carrier frequency. B is the
modulating frequency. and 1 is called
the modulation index.
The spectrum of W is a series of
sidebands. or sum and difference frequencies: A ± B; A ± 2B. A ± 3B. and
so on. Calculation of the amplitudes
of each of the sidebands requires an
understanding of Bessel functions.
which are mathematical functions
describing how the amplitude of a
harmonic changes. This is a complex
subject in itself. The general results of
these calculations. however. can be
stated simply.

pleasant to listen to. An important
part of this motion is due to the slight
deviations in the freq uencies of the
harmonics from "perfect" wholenumber ratios with the fundamental
pitch. For instance. the harmonics of
a piano tone are all slightly sharp
(high). 'Translated into th e time domain. this means that a piano waveform does repeat exactly every cycle
but changes slowly and continuousl y

as the tone evolves. The ability to
detune the harmonics by slightly shifting the modulating frequency gives
FM the ability to generate a wide
variety of continuously changing
waveforms that musicians often
describe as warm. fat. or acoustic.
Serious synthesists prize this capability and spend a lot of time exploiting it.
(continued)

I. As 1 increases. the amount of
energy in A goes down. and the
amount of energy in the sidebands
goes up.
2. As 1 increases. more and more frequencies become audible. In other
words. the bandwidth of the total
spectrum of W increases.
If you set the modulating frequency
B equal to the carrier frequency A. the
sideband frequencies are then wholenumber multiples. or harmonics. of
the carrier frequency. Starting with
two sine-wave generators and tying
the instantaneous frequency of one to
the instantaneous amplitude of the
other. you can generate a single compl ex tone with a large number of harmonics. Furthermore. you can change
the overall harmonic content of the
tone simply by varying one parameter. the modulation index I. By invoking this simple algorithm that
operates in the time domain. you gain
convenient control over the sound's
spectrum.
The Casio PD algorithm uses timedomain processing to generate and
control harmonics too. But the advantages of FM over PD lie in what you
can do in FM by changing the ratio
between the carrier and modulating
frequencies.
Most acoustically generated musical
sounds have a complex internal motion that makes them interesting and
Inquiry 364
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available for each voice; the complete
instrument can Simultaneously produce up to 16 voices. The musician
may choose one of 32 preprogrammed algorithms, which are configurations of o perators. Figure 4a
shows what an operator is; figure 4b
is an example of a simple algorithm;
and figure 4c is an example of a more
complex algorithm .

The advantages of FM were understood by analog-synthesizer designers, but the analog technology of
the sixties and seventies did not permit accurate, wide-range, and efficient
productio n of FM waveforms. John
Chowning was one of the first people
to experiment with digital production
of FM sounds. Using a research computer at Stanford University in the
early seventies, he systematically explored the relationships between the
values of the coefficients of the FM
algorithm (A , B, and J) and the resultant tone colors, His work led to the
development of a series of commercial keyboard instruments by Yamaha,
the latest of which are the DX and TX
series digital synthesizers. One of
these, the Yamaha D)("7 , has become
enormously popular among electronic keyboardists; well over 100,000
DX-7 s reportedly have been sold.
In the D)("7, the basic algorithmic
element is a digital oscillator. whose
output is shaped by a four-segment
envelope. Yamaha calls this element
an "operator." Six operators are

HARMONIC SYNTHESIS

The most powerful of all synthesis
techniques, and the least amenable to
intuitive exploration, is harmonic synthesis. This is where the musician explicitly specifies the amplitude
envelope and frequency of each harmonic of the tone. In theory, harmonic
synthesis is the only way to accurately synthesize arbitrarily complex,
pitched tones. In order to do it. however, you have to specify as many as
100 or more harmonic amplitude
envelopes for every tone color.
In the mid-seventies, Dr. Hal Alles
of Bell Laboratories developed a
sophisticated music system based on

harmonic synthesis. The harmonics
were generated by incrementing
through a high-precision sine-wave
lookup table at different rates. The
problem became how to shape the
amplitudes of all tho se h armonics
without spending a fortune on highspeed multipliers. Alles's solution was
ingenious: For every harmonic, read
out two sine waves that are of the
same frequency but displaced by a
slowly varying phase angle. Subtract
one from the other. The result is a sine
wave whose amplitude is determined
by the phase angle.
Alles's design eventually entered
the marketplace as the computerbased General Development System
and later as the Synergy, a keyboard
synthesizer with limited internal programming capability but with a computer interface that provides full programming access (see photo 3) . Few
people ever met the programming
challenge of these instruments. One
person who did is Wendy Carlos,
perhaps best known as the producer
(continued)
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Figure 4: FM waveform-generating building blocks used in
Yamaha OX and TX instruments: (a) shows the basic "operator,"
which you can think of in analog terms as containing a controlsumming circuit, oscillator, amplifier, and envelope generator; (b)
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diagrams a simple FM algorithm in which one operator
modulates the frequency for another; (c) contains a more complex
FM algorithm using six operators.

You've chosen Reflex:'1
Now choose the fast way
to learn it:
FastStart is also available for Lotus
1-2-3,''' dBase I1,®and DOS.®
In fact, FastStal1 tutolials are being
created for all the most popular
software programs. Look for
FastStal1 dBase Ill;"" MultiMate;"
SuperCalc®3, and Symphony"" soon.
No matter how complex tile program,
FastStal1 makes learning Simple.

FastStart REFLEX: the only way
to produce as you learn. Only
McGraw-Hill's FastStal1 has the advanced technology that lets you really
use your software &'001 Ole moment
you open the package. As soon as you
slaJ1learning, you slaJ1 producing
databases, reports, graphs, and chat1Sanything you've bought REFLEX to do!
And only McGraw-Hill puts a training
window light on REFLEX-actual
on-screen instructions that guide you
through the program.
FastStart REFLEX: the fun and
fast way to learn. Only FastSlaJ1
leads you gently through three levels of
training: beginning, advanced, or expelt Each lesson builds on tile last,
painlessly reinforcing what you've

i§i To order, call toll-free
(800) 421-0833, Ext. 288 (in
California, (800) 662-6222)
or send in the coupon to:
~'!~

leamed as you go. And all along, you're
acnlally using REFLEX. With the help
of FastStal1, even the most inexperienced
user can stat1 producing with REFLEX, fast.

McGRAW-Hill

Itnl. lirlining Systems

PO. Box 641, Del Mar, CA 92014

the fast way
to learn
your software.
REfLEX is a tradema rk ofBOR1..\ N[)/Ana1~·1ica Inc. MS·DOS is a registered trademark of Mic rosoft Corporation. dBas(' II , dBasc Ill, and Mu h i~l atc are t radclllark.~ of Ashton·Tatc.
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Honeywell synchronous
VI P emulation and file
transfer (FTF an option).
Compatible with Topview.
Honeywell VIP
asynchronous emulation
and file transfer.
Compatible with Topview.

$399
$499
GROUP INC.
Rlvergate Plaza, 444 Brickell Ave
Suite 902, Miami Florida 33131
Telephone 3051372·9332, Telex 4947306

ons IBM PC-Honeywell mainframe.
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MUSIC SYNTHESIS

of Switched-on Bach. A few years ago.
Wendy combined her programming
skills with unique musical intuition to
develop a set of orchestral-like tone
colors for the Synergy. She spent
some 3000 hours over a two-year
period to develop the sounds. which
have been made available to Synergy
owners. These sounds can be heard
on Carlos's record Digital Moonscapes
(the com pact disk is Columbia MK
39340).
More recently. harmonic synthesis
is being used in commercially available musical instruments whose
sounds are preprogrammed by the
manufacturer. One example is the
Kurzweil 150. a MIDI-controlled expander that produces high-quality
piano and similarly complex sounds
by using proprietary synthesis techniques in addition to harmonic synthesis. Another recently announced
product along the same lines is the
Roland MKS-20. Both instruments
provide the musician with access to
a few global sound parameters but
not to the fine details of the envelopes
of the individual harmonics. which are
factory-programmed.

believe that algorithmic generation of
waveforms is a necessary feature of
synthesizers. The term synthesize
means "to produce by combining
separate elements." The more sophisticated sampling instruments enable
the music ian to mix waveforms.
reverse their direction in time. displace them both in time and in frequency. and impart slow frequency
modulation and complex envelopes.
All of these are perceived as "separate elements" that the musician combines at hi s or her discretion. Ergo.

sampling instruments are definitely
synthesizers.
CHIP-LEVEL SYNTHESIS
HARDWARE

There are also some music synthesis
chips available if you would like to experiment with high-quality music synthesis but would rather build it yourself.
Complete high-performance analog
functional modules exist as single
chips that require a minimum of sup(continued)

SAMPLING INSTRUMENTS

A sampling instrument records. encodes. and stores one or more
musical sounds from the external
"real world" and then replays those
sounds on command. Some sampling
instruments-for example. the Kurzweil 250 (see photo 4 and "The Kurzweil 250 Digital Synthesizer" by
Christopher Morgan on page 279)use proprietary data-compression
schemes to reduce the amount of
waveform memory without degrading
the quality of the sound. All. however.
produce their sounds from completely general digital representations that
allow any sound short enough to fit
in the instrument's memory to be
played back. The differences among
the various sampling instruments lie
in the sound quality an instrument's
hardware is capable of and in the
sound modification and manipulation
algorithms it can perform.
Some musicians assert that sampling instruments are not really synthesizers because the waveforms are
not generated by algorithms. I don't

Photo 3: Wendy Carlos. in her studio. illustrating the Synergy. Hal Alles's
harmonic-synthesis synthesizer. (Photo by Vernon L. Smith .)

Photo 4: The Kurzweil 250 sampling synthesizer. which includes an optional
user-sampling program.
JUNE J986 • 8 Y T E
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Inquiry 363

Copying diskettes will never be easier
than pushing one button.
While your computer is
busy doing other things.
your Victory Duplicator can
be making as many as eight
copies of a diskette at once
- producing up to 400 copies
in an hour. DualMaster'"
models can even make
multiple copies of two different
diskettes simultaneously.
Just insert the diskettes
and press one button.
Copy different {onnats,
flawlessly.
An automatic format analysis
program makes it possible
for the Victory Duplicator to

copy virtually any 5'/,. 3'/"
or 8-inch diskette. The system
tests for quality and accuracy
at every stage of the process.

copy protection. a communications pOlioa four-month
warranty and much moreall for one low price.

It practically services
itself.
Each drive has a separate
controller to maximize uptinle. Sinlple diagnostics to
verify drive alignment and
industry standard drives
allow you to maintain your
system without waiting for
outside service.
All at an attractive price.
Victory Duplicators offer
fast copying. selialization,

Call 1-800-421-0103.
Call today for more
information. (In Texas.
call 512-45()'0801.)

V1CroY
ENTERPRISES
Techno logy, Inc.

8910 Research Blvd.. Suite B~
Austm. 'Ihas 78758

\) 1986 Victory Enterprises Technology. Inc.

The 10-minute expert.

port circuitry. Voltage-controlled oscillators, filters, and amplifiers. and an
assortment of other musical functions.
are available from Curtis Electromusic
and Solid State Microtechnology. You
program these chips with analogcontrol voltages. so you will need a
high-resolution (at least 12-bit\ multichannel D/A converter to go between
your computer and the chips. The
chip outputs are high-quality audio.
In the class of digitally controlled
synthesis chips. there are programmable waveform generators that accept high-level mode-select and frequency commands and deliver waveform pOints in real time. The Cybernetic MicroSystems CY360. for instance. generates all the stock synthesizer waveforms. and much more.
over the audio and subaudio frequency range.
If you'd like to try your hand at
some sampling hardware. consider
the Oki MSM 5218 real-time datacompression/expansion chip. Used
with a conventional audio A/D converter and a modest amount of support circuitry. this chip reduces a
I2-bit data stream (representing the
uncompressed audio waveform) into
a 3- or 4-bit data stream for efficient
storage in your computer's memory
and then restores the audio to its
12-bit glory upon playback.
There are many more chips that
fulfill music synthesis functions. Many
are proprietary designs that are used
in commercial products. Generally.
neither the applications data nor the
chips are available to experimenters.
For those of you who enjoy reverseengineering custom LSI. that's an irresistible challenge.
SOFTWARE MUSIC SYNTHESIS
ALGORITHMS

M

1st-Class· expert system
development program.
You can learn to use it in
minutes. yet it can build
systems of thousands
of rules.
Easy. As simp le to use as
a spreadsheet.
Sophisticated. Captures
expert know-how. works
Ibb
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as decision support. makes
diagnoses. controls programs and equipmem.
and more.
Talks with software.
Takes data from databases
or spreadsheets.
Tells all. Tells how decision was reached and gives
probabilities of success.

Finds correlations. Even
makes predictions from
confusing data.
1st-Class. Only$495.
Demo disk ava ilable, $20.
Call 617/653-5093 for literature or -to order.
ForfBM-PC

~

Programs in Motion
10 Sycamore Road
Wayland, MA 01778
Inquiry 278

Most music synthesis devices use
dedicated high-speed hardware to
produce sound waveforms in real
time. If you are interested in synthesizing music off-line at slower than
real time. you need little more than
a personal computer with plenty of
memory and a high-quality D/A converter to turn the computer's waveform data into audio. This is where
synthesis programs come into play.
(continued)

SfAlGRAPlHCS: ~~,,~

ONE KEYSIltOKE lURNS ~'.;,
IllfELESS DATA •••

IN10 VITAL SLU'ISIICS.
Data. You live with it every day.
What you need are the tools to make it
come alive. Comprehensive analytical
tools. Mathematical precision. And
graphics capabilities to broaden your
insights - to help you visualize,
analyze, and communicate your findings quickly and convincingly.
And now you've got it. With
STATGRAPHICS-a new
PLUS*WARETM product from STSC.
STATGRAPHICS is the only PC software to fully integrate a wide variety
of statistical functions with highresolution color graphics. Giving you
the power and precision you used to
find only with mainframe software.
STATGRAPHICS' unique interactive environment allows you to
generate graphs from within the
statistical procedures. You can change
a variable and see the effect-immediately. So your job is easier and
you're more productive.

MORE OPTIONS FOR MORE
COMPREHENSIVE ANALYSIS.

STATGRAPHICS features over
250 functions for analyzing data including analysis .of variance, regression analysis, experimental design,
quality control procedures, multivariate
techniques, nonparametric methods,
and extensive forecasting and time
series analysis.
It also lets you enter data at the
keyboard or access data stored in
standard ASCII files, LOTUS® 1-2-3
worksheets, and DIF files used by
other popular software packages.
TELL A CLEARER, MORE
DRAMATIC STORY.

STATGRAPHICS includes a wide
variety of graphics programs such as
two and three-dimensional line and surface plots, bar and pie charts,
histograms, time sequence plots, and
quality control charts.
The graphics are supported on
color and monochrome graphics boards,
dot-matrix printers, and pen plotters
for presentation quality graphics.

SOPHISTICATED STATGRAPHICS
IS SURPRISINGLY SIMPLE
TO USE.

STATGRAPHICS is completely
menu-driven, and includes a comprehensive user's guide, online HELP
screens, tutorial, and handy reference
card. And STSC's HELP-Line is only a
phone call away - giving you ready access to our staff of technical experts.
TAKE A LOOK AT
STATGRAPHICS.
AND LOOK NO FURTHER.

STATGRAPHICS is the most advanced statistical graphics software
available for PC's. And the complete
system is just $695.
To order STATGRAPHICS, or
for more information, contact your
local dealer or call 800-592-0050 (in
Maryland, 301-984-5123). Or write
STSC, Inc., 2115 E. Jefferson St.,
Rockville, MD 20852. Major credit
cards accepted.
Inquiry 330

Problem-solving at the speed of thought.
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Sd~ATbGI RAdPHdldcskodP~rates onhlBM dPC'ks and co,,:,patibles under DOS. Version 2.0 or later. A minimum of 384K RAM . a graphics adapter and compatible monitor and two
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Pressu re. .sens itive
keyboards will allow
keyboardists to control
every note expressively.
Vosim. which stands for voice
simulation. is a program that assembles waveforms from single sine
cycles to create a wide variety of
vocal-like tones. You specify three
slowly varying control parameters: the
number of sine cycles per waveform
cycle. the time spacing between the
sine cycles. and the rate at which the
sine cycles die out within a single
waveform cycle.
The Karplus-Strong algorithm provides an easy way of synthesizing
sounds that evolve from bright to
muted. like a plucked string. You start
with a wave table of a single waveform
cycle. then read the numbers out to
create the sound. As you take a
number from the table. you replace
it with an average of that number and
the one that was pulled out before it.
This smooths out the sound waveform

as it evolves. thereby reduCing the
high-frequency content of the sound.
FM produces a waveform by varying the rate at which numbers from
a sine-wave table are read out. A wave
table is a one-dimensional array. If you
used a two-dimensional array of
numbers instead and superimposed
a closed. or almost closed. curve on
that array. you could read numbers
from it by folloWing the curve. By
changing the shape. size. and position
of the curve. you change the resulting
waveform. This is called "synthesis by
functions of two variables." This is a
wide-open area for exploration and
would certainly yield sounds that we
haven't heard yet.
TRENDS FOR THE FUTURE

As semiconductor memory prices
continue to drop. it becomes feasible
to increase the amount of memory
devoted to waveform storage in sampling synthesizers and control-function storage in harmonic synthesis instruments. In both cases. the achievable sound quality improves.
Along with semiconductor memory.
bulk data storage prices are dropping
dramatically. In particular. the storage
capacity of CD-ROMs (over 500 megabytes) allows instrument manufac-

Photo 5: The Key Concepts Notebender keyboard with two axes of touch
sensitivity. (Pnoto by Jonathan Goell.)
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turers to supply enormous sound libraries for any digital synthesizer. but
especially for sampling synthesizers.
In the near future. we can expect CDROMs to be common components in
many types of synthesizers.
As the synthesis capability and
sound quality of synthesizers continue to grow and the hardware goes
down in price while traditional
acoustic instruments continue to go
up in price. microprocessor-based
musical instruments will assume an increasingly larger role in our everyday
music making. The next few years will
see wide acceptance of home synthesizers. complete with authentic
simulations of traditional tones. userfriendly operating systems. and provision for computer interfacing
through MIDI.
More and more musicians of all persuasions will come to regard computers as basic music-production
tools. Music will be composed directly
on the monitor screen. and publication-quality scores will be generated
on a laser printer.
Finally. the proliferation of highperformance. 16-bit microprocessors
enables musical-instrument designers
to build in sensitive. real-time performance control. More and more keyboards will be pressure-sensitive.
allOWing keyboardists to control every
note expressively. And . as musicians
accept the idea of pressure-sensitive
keyboards. adventurous experimenters will design and build multidimensional user interfaces. allowing
musicians to control several tone
parameters with each finger. An example of this potential exists today in
the Notebender (see photo 5). a keyboard on which each key moves up
and down and back and forth. thus
allowing the player to continuously
control two parameters of each key
that he or she plays.
The popular attitude is that there is
something subhuman and mechanical
about digital electronics. Today's
musicians know that just the reverse
is true-that the fanta stic capabilities
of microprocessors and synthesizers.
and all the devices they connect to.
offer ' musicians new and exciting
resources. greater human control. and
heightened creative potential. •
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not only a great artist,
he was also a great
engineer and architect.
His innovative designs
which blended art,
science and technology
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- - -- - - -frame computers.)
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• Standard resolution of 640 by 400, 16
Il8K of video ram on the Silver Card.
• Maximum resolution of 1024 by 1024, 16
with S12K of video ram on the Gold Card.
• Expansion connector:
Allows upgrades which extend and enhance
features of the basic card-no more obsolete
hardware. Planned extensions include:
• 256 colors (8 bitsl pixel) displayable fro
pallete of 262. 144 colors.
• 512 colors (9 bits/ pixel) displayable from a pallete
of 16.777,216 colors.
_ _ _ ._
• Display characteristics are fully programmable
• Interlaced mode allows use of low cost monitors.
• Non-interlaced mode for f/icker-jree display
• Display size up to 1024 by 1024 (40MHz bandwidth.)
• Flash hardware enablel disable on 4 colors (Layers) allows any Off:
4 specified layers to be temporarily "disabled" i.e., erased, then .
later can be "enabled", i.e., put back on the screen without being
redrawn. This greatly increiisesspeed of use.
• Light pen input port. (Permits a light pen to .be used as a /
pointing or pick device)
/ I
• Hardware pan and zoom support. (Allows smooth
I /
panning, and zoom up to 16 times magnification)
.
Compatible with existing software including AutoCi;
p-cad, VERSACAD, MasterCAD, etc .
• Software support. Planned software Includes
//
.
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Tektronix emulation, Graphics support library.
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Get VIVA and bring your PC
to life! VIVA is versatile, state
of the art quality at a price
you can afford. Call today
and we'll be there-QDP!
VIVA Da VINCI!
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DIGITAL SAMPLING
ON THE APPLE
MACINTOSH
BY CHRISTOPHER YAVELOW

Uses of digital sampling for music applications
THE APPLE MACINTOSH is widely
accepted as the best microcomputer
for musical applications. If sheer
numbers of software and hardware
products alone are taken into consideration. the past year's nearly four
dozen releases would provide ample
evidence that this micro is the computer of choice for developers of
musicware. Contributing to this fact
are the Mac's high-resolution screen
graphics, extra-friendly user interface,
32-bit MC68000 microprocessor running at 8 MHz, functional internal synthesizer, and portability.
Microcomputers are used to control
sound that they produce themselves
or to control other sound-generating
devices. In either case, microprocessors are used with oscillators to create
sounds for musical use, Sound can be
created through additive or subtractive synthesis, FM synthesis, and
waveshaping. Digital sampling and
wave-table lookup are two similar
techniques (see reference I). In addition, analog oscillators can be placed
under digital control and digital
oscil lators can be operated through
analog control.

Both sound generation and sound
control may play a role in computer
music applications, of which there are
five fundamental categories:
I . Score editing: to copy and edit
musical scores for eventual printed
output.
2. Performance: providing control of
an external sound-generating device.
3. Sound laboratory : as a sound-generating/editing/analyzing device.
4 . Composition/CAC (computer-aided
composition): to generate or assist in
the musical composition.
S. Music education : for a variety of
CAl (computer-aided instruction)
purposes.
All of these types of applications
are currently supported by Macintosh
musicware.
MACINTOSH MusIC SOFTWARE

The first wave of Macintosh musicware focused primarily on score editing and secondarily on control of the
Macintosh's internal four-voice synthesizer. Score editing, or using a Macintosh to deal with musical notes in a
manner analogous to word process-

ing, was released with varying
degrees of success within Mark of the
Unicorn's Professional Composer,
Great Wave's ConcertWare, Utopian
Software's MacMusic , Triangle
Resources' MusPrint. South Bay's
Music Character Set. Shaberazam's
Music Type, and Hayden's MusicWorks. While only Mark of the
Unicorn's Professional Composer provides score editing and printir:lg capabilities on the level and quality
demanded by serious musicians,
other products such as ConcertWare,
MacMusic, and MusicWorks offer integrated manipulation of the Macintosh's internal synthesizer and score
editing (reference 2).
The current second wave of music
software for the Macintosh is focusing on using the Macintosh to control
external sound-generating devices.
The three-year-old industry standard
for communication between com(continued)

Christopher Yavelow (POB 821 , Cambridge,
MA 02 238) is a professional performer/composer of computer-assisted music whose works
have received awards in 19 international
competitions.
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puters and musical instruments that
use microprocessors is MIDI. The
primary concern of MIDI is the recording of sequences of notes, including information about pitch, timing,
on velocity, off velocity, patch change,
and various front-panel synthesizer
controls, As the term suggests, MIDI
sequencers allow for this information
to be played back precisely through
an external sound-generating device
or synthesizer, In addition, because
MIDI data cons ists entirely of
numerical information, this data can
be edited and manipulated in real
time or as files at the composer's convenience (reference 3),
MIDI sequencer software offering
both MIDI in and MIDI out is available
with Mark of the Unicorn's Performer.
Southworth's Total Music. Opcode's
MIDI MAC Sequencer, Musicworks'
MegaTrack, Great Wave's ConcertWare+ MIDI version, Creative Solutions' StudioMac. and Assimilation's
MIDI Composer. Electronic Arts'

Its
Time
To

Deluxe Music Construction Set and
Hayden's MusicWorks offer MIDI out
on ly, Some packages (e.g .. Performer.
Total Music. ConcertWare+, Deluxe
Music Construction Set. and MusicWorks) provide for the conversion of
MIDI data into conventional music
notation, or sheet music. Finally,
Musicworks Inc. markets a utility program called MIDIWorks, which converts files to and from the various formats used by the different manufacturers (reference 4).
The possibility for special "systemexclusive" (i.e.. synthesizer-specific) information is also built into the MIDI
specification. Through system-exclusive data, MIDI may also be used to
edit patch parameters for specific synthesizers, usually of the FM synthesisbased variety. Opcode Systems
markets a patch editor for the Yamaha
DX/TX series and Casio CZ series of
synthesizers. Patches may be saved to
Macintosh disks providing storage
space for up to 50 or more banks of

NEW SLIM
DESIGN and a
LIFETIME
WARRANTY .. .
Two great reasons to
make the switch.
Only 1V/' high, but still
with the same high
quality features you
have come to expect
from DATA SPEC
Switch Boxes:
o Reinforced printed
circuit boards

o
o
o
o

Full shielding
Durable metal
construction
Gold-plated
contacts
All pins switched

And now, backed tJy a
lifetime warranty.
Visit your local DATA
SPEC dealer and see
our full line of slim style
data switch boxes and
other computer
accessories.

•

Swi.tch Boxes
20120 Plummer Street· PO. Box 4029 • Chatsworth , CA 91313. (818) 993-1202

patch information at a fraction of the
cost of RAM cartridges. Musicworks
Inc. has released a Macintosh-based
patch librarian program storing and
manipulating patches from the
Yamaha DX/TX series, and Opcode
sells librarian software for practically
all the major brands of synthesizers
An even more recent development
is the provision that allows passing
digitally sampled information via MIDI
for subsequent waveform editing.
Both Emu's Emulator II (using Digidesign's Sound DeSigner) and Ensoniq's Mirage (using Blank Software's
Sound Lab) offer this capability. Other
sampling keyboard manufacturers
such as the renowned Kurzweil are
follOWing suit using both MIDI and
non-MIDI communication (references
5 and 6)
Last but not least. the Macintosh is
a flexible sampling machine in its own
right. The remainder of this article will
be concerned with the sound-sampling capabilities of the Macintosh
and the various uses of sounds digitized thereby
MACINTOSH SOUND HARDWARE
CAPABILITIES

To understand the Macintosh in its
aspect as a sound-sampling device,
you must first consider the hardware.
The Apple Macintosh generates
sound in three ways. All Macintoshes
come with a built-in ROM-resident
sound driver that consists of three different synthesizers:
I , The four-tone synthesizer, which
can produce four tones simultaneously and utilizes 50 percent of the
microprocessor's time.
2, The square-wave synthesizer that
does just what it implies, using about
2 percent of the processor's time .
3. The free-form synthesizer that is
used to generate complex music and
speech and requires about 20 percent
of the processor's time,
Of these three possibilities, only
items I and 3 have serious musical
applications. Furthermore, when considering the Macintosh as a sampling
machine, an application may utilize
the free-form synthesizer or send
sound samples to the built-in audio
(continued)
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FREE SOFTWARE!
With over S100 purchase you will
receive a free diskette for your IBM
PC with label maker, checker game
and banner programs.

We have over 1000 Software and
hardware items in stock. Shipments
on almost all Items within 24 hours!

DATA
PRODUCTS

Call for programs
not listed

Technical & Other
Info. (602) 246-2222

TOLL-FREE ORDER LINE 1-800-421-3135
SOFTWARE

Prin tsho p . . . . . .. .. . . . . .... . . . . • . . • .. . . $36
PFS Graph .. ............ .. . . . . . .. ..... 78
. ... . .. .. • .. • . . . . 135
Signmaster ......

--DATA BASE MANAGERS-Clip per . . ..... . . .. ... ... .. . ....... . . . $345
Clo ut 2 . . . ... ... . . . . . . . .. . . . . .. . .. . ... 129
Co nd or III .. .. ... . . .. . ... . . . .... .. . . . . 310
Fox and Ge ll er Quickcode ....... . • . ... 145
Fox and Ge ll er Qui ck report . . ..• . . . ... 145
Knowledgeman II . . . ....... . .. . . . .. .. . . 299
K Paint ..... .... . . . . .. .. . . .. ... . . ..... . 60
K Graph .... ..... .. . . . ..... . . . ....... . 135
K Text . ... . . . .. .. ..... ...... . ... . .. . . 105
K Re port . . .. . . . . . . .. . .. . . . . • .. •.. . . . . 135
Nu tshell . . . . . . .. . . .. . . ... . . . . ... .• . . . Call
PFS: File . . ..... ... . .. . , . . .. • .. .. . . . . . . 78
RBase 5000 ... . . . .. • . . ..• . .. .• .... .. . . 329
Thi nk Tank . ... . . .. ..... .. . .... . .. . .... 93
TImN . . . . .. . ... .... .... . ... . . .. . . . . . 1~

--WORD-PROCESSING-Easy (Micro Pro) .... .... ...... ... . . . . .. 89
Leading Edge w/ Merge/ Spe ll . . . . .. . . . .. 75
Microsoft Word 2.01 ..... . . . . .. . ..•.... 229
Multim ate 3.31 . .. . . ..... . ... . .... •. . . Call
Mu ltim ate Advantage . . ... . . ... . . . . . . .. Call
Oasis Wo rd Plu s . . .. .. . ... . .. . • ..... . . . 85
Peachtext 5000 .. . . ..... . . .. . ....•.... 145
PFS: Wri te . . . . . . .. ....... . .. . . . .. •... .. 78
Random Ho use Spe ll Checke r . ... .. ... . 36
Sam na III 3.0 ........... ... . . ... .... . . 265
Volksw riter 3 .. . . . .. . . .. ... .. . ... . ... Call
Word Perfect 4.1 ... . ... . .. . • .. • .. . . . . . 199
Wordsta r .... . . . . . .... . . . . . . . ... . . .. .. 170
Wordsta r Pro pac .... . .... . ........ . ... 238
Wordstar 2000 . . .. . ...... .. ...... . .... 238
Wo rdstar 2000+ . . .. . .. . . . . . . . .... . . .. . 285

--SPREADSHEETS-Microsoft Multip lan . ... . . . . . . . . . . . . . . . 115
P~ ~M

. . .... ... .. . .. . . .. . ..... .. . ..

n

Superca lc II I 2.1 .... . . ... ... . .... •... Call
VP Plann er . . . ............. . . .. .. .. .. . . 69

--ACCOUNTING-BP I Acco un ts Payab le . .. ... .. . .. . . .. . 299
BPI Acco unt Rece ivable . . .. . . . .. . . . . .. 299
BPI Genera l Accou nting ... . . .. . . ... .. 299
BPI Payro ll .. .. . .. . ... . . . . . . . . . . . . ... . 299
Cyma .. .... . .. . .. . . .. .. . ... . ... . ... . Call
Do ll ars an d $ense ....... ..... ... . ...... 95
Tob ias Man ag ing Yo ur Money . . . .... . .. 94
TCS . Big Four equivalent of Peachtree
Series 4 - Spec iall y augmented and c usto mized fo r your IBM PC Termina l and
Printer - GL, AR, PA, AP, CP/ M-80, CP/ M86 fo r PC XT , DOS 1.1, 2.0.
Each Modu le $65 For All Fou r $249

--INTEGRATED- Enab le . . . .. . . . ... . ....... . .. . .. .. . .. Call
Sma rt Software . ... . ... .... . .. . ... . . . Call

--TRANSFER PROGRAMS- Crossta lk XVI . . . . . . . ... . . . . . . . .. . . .. .. . 89
Hayes Smartcom II .. ..• .. . . .. . . .. . . .. . . 88
Microsoft Access .... ... .. ..•. . . . . . .. . . 149
Move-It .. . . . ... . . . ...... . ....... .. .. . . . 79
Remote .... . .... . .. .. . .. . ... . . . . . . . . .. 89

--GRAPHICS-Chart master . . ... .. ... . .. . . .. ... . ... . . 206
Dr. Halo II ..... . .. . . ... .. ..... ... . . .... 99
Energraphics w/ o Plotter ...•. . .. .... . . 170
Energ rap hics wi Plotter .... .• . . • . ... .. . 220
Fancy Font . . . ... ... . . . .... . .. .... ... .. 129
Fo ntri x .. .. .. .. . ... . .. ... . ... ..... . . ... 99
Free lan ce .. . . . . ... .. .. .. . .. . . .. . • .. . . . 199
Graphw riter/ Co mbo . .. . . . . ... ... .. . ... 310
Microsoft Fl ig ht Sim ul ator . .. . . • ... , . .. . 30
No Ch arg e fo r MasterCard or Visa

IN CRED IBLE
VALUE !
Nati o nall y advertise d boards for
IB M PC and most co mpatibl es at
g iveaway prices . 1 year warranty
Keyboa rds (s imi lar to 5151) . . . . $89
Monoch rome Board
w/ Printer Port .... . ......... . $79
Graphic Board with para ll el po rt
(similar to Hercu les G raph ics) $95
Expa nsion Boa rd 0 to 57 6K ... . $42
Mul tifunction Board w / ga me po rt
(similar to AS T Six Pack ) . ... $99
Fou r D rive Fl oppy Co ntro ller ... $45
Co lor Ca rd w ithou t prin te r port . $79
Co lor Ca rd w ith printe r port .... $89
MUL TITECH IBM Compatib le
Computer 256K , dua l drives , BMHZ.
Ports-pa rallel -2 serial-c lock- game,
5151 type keyboard,
6 month warran ty .. . .. .. .... $995

HARDWARE
AST Si xpack (384K) . . . .. . . . . .. . ... . . Call
Hercul es Color Card . .... . . . . . . .. .. ... 145
Herc ul es Grap hi cs Card . .. . ... . . . . . .. . 299
J RA M 111 (Tall Tree) . .. .. ..... . . . . .. . . . Call
J RA M 111 AT (Tall Tree) . . .... .. .... . .. Call
J Lazer (Tall Tree) . . . . .... . ... . ..... . . . Call
Paradi se Fi ve Pak . .. ...... . .. . . . .. . . . . 119
Paradi se Modu la r Grap hi cs Ca rd ... . . . 249
Quadram Boa rd wit h Parl Se r
and Game Port .. . . . .. . .. . ... . . .. . 199
Quadcolo r I . . .. . . ... . .. . . .. .. . . . . . . . . 185
Sigma Maximizer Multif unctio n ... . . . .. 149
STB Chauffe ur Board ... . . .. . . . . . . . . .. 249
STB EGA Plu s . . . . .... . . .. .. .. ...... .. 320
STB Mo no Boa rd ...... . .. . .. . .. .. .... 155
AS Para ll el Print Sw itch w/ ca bl es . . . .. . . 75
Mi ni Micro Parallel Print Buffer .... . . . .. . 69
IB M 120 Watt Power Supp ly ... ... .... . .. 83

--COMPUTERS-Coro na PC . . .. . . . . . . . . ... . .. . . . . . . . . Call
Sper ry PC Mo no 256 K Dua l Drive
Se ri al Po rt , Cloc k, MS/ DO S 2.11
Call
ITT Co mputers PC Com patib le 256K
Dual Drive, Mono, MS/ DOS .. .. ..... Call
ITT XP 80286 IBM/ PC Co mpatibl e, 512K,
10 MB Winchester, 3 times faster than an
XT . 30% fas ter than an AT ...... . . . . Call
Sharp Po rtab le . . . . ... . ..... . . . . . . .. . Call

--PRINTERS-FASTI ALL NEW PRINT SELECT PROGRAM VERSo2.0
Writ te n in assemb ly language for most
MS- DOS co mputers . Wit h p urchase of any
p rinter yo u will receive at no charg e th is
menu driven prog ram to set pr int characteri sti cs o r to make your co mputer fun cti o n as a co rrecting typewr it er. Retail va lu e
$35.

- -LANGUAG ES-Latti ce C Co mpiler 3. 0 ....... . ......... Call
Run C Profess ional . ..... . .. . . ... . . . . . 169
Microsoft C Compil er . . . . . . . .. . . . • .. .. 235
Microsoft Fo rtran ... . .... ... . .. . . . . . . . 209
Microsoft Macro As semb ler . . .. . .. . .. . . 89
Mi crosoft Pasca l Com piler ... . . . .. ... . . 78
Mi crosoft Quick Bas ic . . .. ... . . . . . .. . .. . 59
Mu lti Hal o .......... . ...... . .. . . ... . .. 140

- - UTI LI TI ES-Copy 11 PC .. .. .. ...... .. .. . ...... .. ...
Cop y II PC Board . . .. . . . ... . •.. ... .. .. .
Co pyw righ t ... . .. . . . . . . . . .. . ... . .... ...
Desqv iew ... . ...... . .... . .. .... . . .. . .. .
Fastback . ... . . . . . .. . . .. . . . .. . . . .. . . . . . .
Norto n Ut iliti es 3. 1 ..... .. ....... .......
PC Tools .. .. . . . . .... . . . . ... .. ... . . .....
Pro key 4.0 . .. . .... . .. . .. . . . .. . ... . . .. ..
Superk ey .. . ... .. . . .. . .... ... .. . .... . ..

19
79
45
59
95
52
19
75
35

- -PROJECT MANAGEMENT-Harvard Total Proj ect Manager . . . .. . . . 269
Microsoft Project .. . ... .. . . . ... .. . . .. . 235
Super Project Plus . . . .. . . ... . .. .. .. . . Call

HARDWARE
--HAR D DRIVES-Bernoull i 20 MB '/' hI. .... ... ... . .... 2269
Seagate 20 MB Intern al w/ Co ntro ller .. . 439

--MODEMS-Ancho r Express . . .. ...... . .. .. . . ...... 235
Hayes 1200 . . . . . .. . . . . . . ... . . . .. . .. .. Call
Hayes 1200B w / Softwar e .. . . . . ..... . . Call
Hayes 2400 ..... . .. .. ... . ... .. . . . . . . .. 599
U.S. Robotics Courier 2400 ... . ... .. .. . Call
U.S. Robo tics Pa sswo rd 1200 . . . . . . ... . Call

CITIZEN
MS P- l 0 . .. . .. . .... ........ . .. ..... ... 255
MS P- 15 . .. . . .... ... .. ..... .. ...... . .. 355
MS P-20 .... .. ........ . .. .. .... .. . . . .. 329
Citi zen 120D ............ .. .... . .. .... . 169
Premi ere 35 Da isywheel . .. .. ... . . . . . . . 415
EPSON - Call o n all models
JUKI
Ju ki 6100 .. ......... ..... ... . ... . ..... 349
J uk i 6300 . . . . . ..... . . •. . • . .. .... . . . .. . 685
NEC
3550 ... . . ... . . .. . .. .. . .. . .. . .. . .... .. 785
8850 .. . . . . .. .. .. ..... . .. . .... . ... .. 1135
P5 Parall el . . . . .... . . . . ..... .. . ... . . ... 995
Elf 360 . . . . . .. . ........ . . . . . . . . ...... .. 398
OKIDATA - Ca ll o n all models
PANASONIC
1091 .. . ... ... . . .. . . ... .. .... . ..... . . . 239
1092 . . .. . . ..... .. .... ....... ... .... . . 316
1592 .... ... . . . . .. . . .. .. ... ... . . .. . . .. 435
KX P3151 ... .. .... . . .. .. . ..... .... . . .. 410
ST AR MICRONICS - Ca ll for pri ces
TOSHIBA
1340 .. . . . . .. . .. . .. .. .. . .. . . .......... 460
P35 1 . . ........ . . . .... . ... . ... . . ..... . 975
P341 . . .. ........... . . . .. .. . .. . .. . .. . .. 799

--MONITORS-AM DEK . . ... . . . ... .. . ... . . . Call for price
Taxa n 121 Green .... .. .. .. .. .. ...... Call
Taxa n 122 Am ber .. . ... . . . ..... . .. . .. Call
Princeton Max 12 ...... ...... ......... 159

- - RAM-64K 150 NS Chi ps (Japan - Set of 9) . 11.50
256K Ram Chips (Set of 9) .... . . . ..... . 32

--BO ARDS-AST Ad va ntage .. .. . . . . .... ... . . . . . .. . 359

TERMS: Ad d 3% for C. O.D. orders. Shipping on most software is $5.00. p;z orders +6'/'',1 sales ta x. Perso nal check all ow fourteen (14) days to clear. Pri ces are subj ect to
change. We accept purch ase orders fro m authorized companies . All returns are subject to our approva l. Th ere will
be a 20% restock charge.

TOLL-FRE E ORD ER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave . • Phoenix, AZ 85051

Hours 7 A.M. to 5:30 P.M. M.S.T.· Mon. thru Frl.
Saturday 10:00 A,M. to 3:00 P.M.

We do not guarantee compatibility
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output jack in a unique way to exceed
the four-voice limit that item I seems
to imply.
Due to hardware limitations. the
highest frequency the Macintosh can
currently produce is 11.116 Hz. Inside
Macintosh (reference 7) gives the
following explanation for this limitation : The sound driver and disk-motor
speed-control circuitry share a
740-byte buffer. of which the sound
driver uses the 370 even-numbered
bytes. Every horizontal retrace interval (i.e .. every 44.93 microseconds.
when the beam of the video screen
moves from the right edge of the
screen to the left). the MC68000
automatically fetches 2 bytes from
this buffer and sends the high-order
byte to the speaker. Thus. all frequencies generated by the sound driver
are multiples of this 44 .93-microsecond period. The highest frequency
physically possible for the sound
driver is twice this period. or 89 .96
microseconds. which translates to a
frequency of 11.l16 Hz. Likewise.
every vertical retrace interval (every

16.6 milliseconds). the sound driver
fills its half of the 740-byte buffer with
the next set of values.
These limitations notwithstanding.
the Macintosh also comes with a builtin monophonic audio output jack that
ca n be attached to any standard
stereo system or cassette.
INTRODUCTION TO DIGITAL
SAMPLING

Digital sound sampling is a new
enough field that an explanation of
the technique might be in order. It can
be easily understood by making an
analogy to motion pictures. In a film .
many consecutive still photographs of
a continuous (analog) motion are projected rapidly to recreate the illusion
of conti nuous motion. Sound also
exists within an analog continuum.
and sound sampling. or digitizing.
captures a specified number of "snapshots" of a sound that are subsequently played back at a rate typically between 5000 and 100.000 samples
per second in order to recreate the
original sound (see figure I) .

Regarding questions of fidelity of
the reproduction to the original. both
sound and film share common concerns. You must consider two factors
with respect to sound sampling: rate
and resolution. To clarify these two
considerations. I will return to the
motion-picture analogy. The size of a
single frame in a film represents its
resolution and thus places actual
physical limitations on the fidelity with
which a film can reproduce visual information. Varying degrees of quality are dependent upon whether 8mm.
16mm. 35 mm. or 70mm film is used
to capture the still photographs of
analog motion. Working hand-in-hand
with resolution is the rate of speed at
which the still photographs are projected. 'TYpical 3 Smm film used in
commercial movie houses is projected at 24 frames per second. and
the general audience accepts this rate
as adequate to achieve the illusion of
continuous motion .
Sampling rate and resolution play
an even larger role in determining the
degree of credibility with in the do-
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Figure I : Digital sampling of an analog
sound wave: (a) The analog wave; (v) digital
samples taken of the wave; (c) digital
reconstruction of original waveform.
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Figure 2: The numver of digital values
used to represent samples affects the
accuracy of the reproduction of the sound
wave. Note the difference in the
reconstruction of the waveform. even
though the sampling rate is identical.

Figure 3: A minimum of two samples
are required to represent a sound wave.

MAC MUSIC

main of sound reproduction. Average
listeners are far less forgiving than
film-goers. The "size" (or resolution)
of each sound sample is analagous to
the size of film in a motion picture.
Since a single sample consists of the
measurement of an analog (i.e.. continuous) voltage via an A/D converter,
using a larger range of numbers for
measuring this voltage permits a
more accurate representation of the
vo ltage. Digital computers use binary
bits to represent numbers, so the
maximum number of bits available for
each measurement will determine the
highest number of voltages that can
be represented and thus the incremental range within which all
measurements must be scaled . The
largest number that can be represented by 8 bits is 256: thus, 8-bit
sampling requires that all voltages be
rounded off to only 256 different
values. TWelve-bit sampling offers
resolution to 4096 different steps and
16-bit sampling prov id es a range of
65 ,536 (see figure 2). Theoreticall y,
each additional bit adds approximately 6 decibels to the signal-to-noise
rati o. However, in practice, many
sampling devices periodically send an
additional 4. 6. o r 8 bits of data along
with their samples for the purpose of
providing additional information
about the sound's waveform . This process may raise the dynamic range
con siderably.
The rate at which sound samples
are captured, as well as how fast they
are output. is almost as important as
sample resolution when cons idering
the fidelity of a digitally sampled
sound to the origina l analog signaL
According to Nyquist's theorem, a
minimum of two samples per sound
wave is necessary to represent a given
sound wave. Therefore, to represent
a pure sound with a frequency of 440
Hz (cycles per second). you are required to sample that sound at a
minimum rate of 880 samples per second (see figure 3). In reality, most
sounds are complex waveforms with
overtones extending well beyond the
average human range of hearing, or
20.000 Hz . Thus, for the accurate
reproduction of most musical sounds,
a minimum sampling rate of 40,000
samples per second would be op-

timum . On the other hand, the degree
to wh ich overtones of frequencies
higher than 10.000 to 12 .000 Hz contribute to one's percept ion is
debatable. These high overtones are
of such low dynamic intensity (i .e..
volume) that many people argue that
a sampling rate of 25,000 samples per
seco nd is adequate. As a reference
point. the fundamental frequency of
the highest note on a piano (C8) is
4186 Hz.
SAMPLING WITH THE MACINTOSH

The hardware capabi lities of a Macintosh computer limit the sampling rate
to approx imatel y 22 ,000 samples per
second with an 8-bit resolution. The
internal speaker of the Macintosh is
unable to handle sound of this quality, although the back panel monophonic audi o o utput jack can send a
signal of this quality to an external
amplifier such as a typical home
stereo system . For purposes of comparison , most CDs (compact disks)
use a 44 .I-kHz samp li ng rate with
16-bit sampl e reso lution.
At the time of this writing, there are
three sampling packages available for
the Apple Macintosh. All products include both software and the necessary A/D-converter hardware. MacNifty's SoundCap is a low-cost hobbyist/
hacker-oriented product with distinct
third-party applications. GW's MacADIOS is a high-end digitizer geared
toward scientific laboratory applications. Finally, the Berkeley Mac Users'
Gro up markets a low-cost do-it-yourself digitizer kit. Due to the fact that
the purpose of this article is to ex-

amine computer music applications,
MacADIOS wi ll be described on ly
briefly.
MACADIOS

MacADIOS (Macintosh Analog/Digital
Input/Output System) is a professional
hardware/software package consisting
of a waveform-oriented , general-purpose data-acquisition system providing oscilloscope, spectrum analysis,
and XY recorder functions. In the
oscilloscope function , 25 milliseconds
o f analog voltage data sampled at a
rate of 20,833 samp les per second is
plotted on the screen three times per
second. Other applications are limited
only by the available RAM. Uses include contro lling and monitoring
scientific experiments and processes.
The hardware provides four analog
voltage outputs (12 bits), eight analog
voltage inputs (12 bits), 16 digital out~
puts, 16 digital inputs, timer. programmable clock, and a 20,833-values-persecond. maximum sample rate (see
photo 1).
Included with the hardware is a
general-purpose data-acquisition program called MacADIOS Manager. This
software provides a Monitor Window,
a Graphic Editor Window, a Value
Editor Window, and a View 4 Window
(similar to a programmable four-trace
digital oscilloscope). In some applications, three snapshot windows may be
opened to allow the user to quickly
view waves in low resolution. The software can also produce sonograms in
seconds and spectrograms in
minutes. Fifty routines are provided
(continued)

Photo I: The MacADIOS digitizer unit.
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included in the package are SoundInit. Beeplnit. lYpe Writer. and SoundPlay.
The primary software. SoundCap.
permits 8-bit sampling at four sampli ng rates : 22. II. 7.4 . and 5.5 kHz .
Therefore. the Nyquist frequencies
(the highest recordable frequency) are
II. 5.5. 3.7. and 2.75 kHz. respectively.
Because fewer samples are taken for
slower sampling rates. as the Nyquist
frequency drops. the ma xi mum sampling duration increases. With 512 Kbyte RAM. sampling at 22 kHz will
allow 15 seconds of sound to be
recorded. The lower sampling rates
will permit 30. 45 . and 60 seconds of

for executing highly specific tasks with
MacADIOS from a user's C or Microsoft BASIC program (see figure 4).
MACNIFTY AUDIO D IGIT IZER
WITH S OUNDCAP S OFTWARE

The MacN ifty audio digitizer package
consists of a hardware digitizer (A/D)
and associated SoundCap software.
The hardware includes an RCA audio
input jack. a X6-inch remote-control
jack. a gain control. and a 9-pin male
connector with cable for the Macintosh's modem or printer RS-232C
ports. The primary SoundCap program was developed by Fractal Software. Other secondary applications
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Figure 4: Tho of the man!! screens of MacADIOS.

sampled sound. respectively. Owners
of Macintoshes wi th more than 512 K
RAM can expect longer sampling
durations limited only by the amount
of linear RAM available to SoundCap
for usage. Once sounds have been
sampled. an option to save the soundfile using data compression is provided for conserving disk space. Furthermore. an option to save the
soundfile as a "Studio Session" (discussed below) instrument is available.
In addition. you can open standard
Studio Session instrument files for
precise editing in SoundCap (see
figure 5) .
.
SoundCap's main screen displays
five mode buttons. The buttons are
labeled with icons representing
record. playback. oscilloscope. reverberation. and spectrum-analysis
modes. Pressing the record button
with the mouse pointer presents you
with a request for a record duration
to be specified in seconds and milliseconds. Pressing playback initiates
playback. The other three buttons address rea l-time functions. One use of
the real-time oscilloscope mode is to
allow you to take accurate record
levels prior to sampling. The reverberation mode turns the Macintosh into a real-time digital reverberator and also permits you to test out
reverb parameter settings prior to applying them to a soundfile (an operation that cannot be "undone") . The
real-time spectrum analyzer may be
used to ascertain the optimum sampling ra te for the sound being recorded. Spectra are displayed as a bar
chart-the vertical axis represents
amplitude. and the horizontal axis.
frequency ranging from 0 to 9740 Hz.
The user may specify the resolution .
in samples (128. 256. 512. or 1024).
used for the Fourier transform.
Sampled sounds are displayed
graphically on the main screen. wi th
amplitude as the vertical axis and
time as the horizontal axis. The sound
may be both horizontally scrolled
through or "zoomed" into or out of
for viewing more samples on the
screen at once. As you zoom into the
sound at various resolutions. the
waveform's amplitude envelope (attack or growth. sustain. and decay
(continued)
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Our Macro Assembler has long been the
not only thorough, they're clearer than ever
most complete package on the market. Now before.
it's also the fastest. Three times faster than
For quick development and assembly, the
before. And faster than anyone else. Period. choice is obvious. Microsoft. There's nobody
Of course, it's still the most powerful assem- faster.
bler on the market. It supports the standard
Microsoft @MacroAssemblerVersion 4.0 for MS·DOS "
8086/8087 opcodes. And the new 186/286/
Macro Asse mble r
287 instruction set. So you can make the
- Fastest macro assembler for MS-DOS computers.
- Supports the 8086/8087/8088 and the 18612861287.
most of the new machines.
- Define macros.
- Conditional assembly.
Debugging is quicker, too. Thanks to our
- Optional case sensitivity for symbols.
- 100% upward compatibility from earlier versions of both the
interactive symbolic debugger, SYMDEB.
Microsoft and IBM " Macro Assemblers.
Now you can refer to variables and source
Interactive Symbolic Debug Utility
- Source level debugger for programs written in Microsoft
code instead of getting lost in hex dumps.
Macro Assembler, C Compiler, FORTRAN, and Pascal.
- Screen swapping helps debug highly visual applications.
And this debugger also works with Microsoft
- Set breakpoints on line numbers and symbols.
languages like C, FORTRAN and PascaL So
- Single step to follow program execution.
- Disassemble object code.
now you can set breakpoints and trace exe- Display and modify values.
- Full I/O redirection.
cution - using source code for reference.

C ut your development time dramatically. Microsoft Macro Assembler's
Symbolic Debug utility lets you debug your Macro A ssembler programs, or
debug your Microsoft c, FORTRA N or Pascal programs using your original
source code or the resulting disassembly. For example, you can set breakpoints on line numbers and observe the contents of variables or expressions.

SYMDEB is just part of our complete set
of utilities. Tools that make programming as
fast as it should be. There are the linker and
library managers you'd expect. Plus a new
version of MAKE, our maintenance utility,
with improvements like macro expansions
and inference rules.
We've also revised the manuals. Our new
Macro Assembler has a lot to offer, so we
added more examples. Now our manuals are

Program Maintenance Utility
- Rebuilds your applications after your source fil es have
changed .
- Similar to UNIX'· MAKE utility.
- Supports macro definitions and inference rules.
Library Manage r
- Create, organize and maintain your object module libraries
created with Microsoft languages.
- Set page size from 16 to 32678, to create compact and
granular libraries.
Object Code Linker
- Simple overlaying linker combines relocatable object
modules created using Microsoft languages into a single
program.
- Load Map generation.
- Specify from 1 to 1024 segments.
Cross· Reference Utility
- Creates a cross-reference listing of the definitions and
locations of all' symbols used in an assembly language
program, which makes debugging programs easier.
Microsoft EXE File Compression Utility
- Packs EXE files for smaller size on disk and faster loading
at execution time.
Microsoft EXE File Header Utility
- Display and modify EXE fil e header, allowing you to tune
the stack size and initial memory allocation.

For the name of your nearest Microsoft
dealer call (800) 426-9400. In Washington
State and Alaska, call (206) 882-8088. In
Canada, call (416) 673-7638.

Microsoft
The High Performance Software

1M

Microsoft and MS-DOS arc registe red trademarks and The High Performance Software is a
trnclcma rk of Microsoft Corporat ion. IBM is a registered trademark of
Inte rnationa l Business Machines Corporation. UNIX is a tradema rk of AT&T Bell Laboratories.
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phases) becomes evident.
Sounds may be modified in a
number of ways. Dragging over a portion of the sound with the mouse
selects that region for editing and
changes the edit region into reverse
video. In this manner, regions of
samples may be cut. copied, and
pasted anywhere in the soundfile in
the normal Macintosh fashion . A second horizontal scroll bar at the bottom of the screen (referred to as the
"scratch bar") may be used to finely
adjust the output speed of the
samples and thus the pitch .
Once a soundfile or region of a
soundfile has been selected for
editing, a number of operations may
be applied to it. Accessing the Sound
Effects menu presents you with 12 options for sound modification. Sounds
or portions thereof may be reversed
or amplified. In the latter case, you
can specify the coefficient by which
all sample values will be multiplied for
amplification. Reverb and flange
operations may be applied to the
selected region . You can also specify
reverberation parameters, delay (in
milliseconds), echo loss fraction, and
regeneration normalization. In addition, the flange delta may be defined
in terms of a specified number of
samples. The amplitude envelope of

r

•

a selected region of samples may be
ramped up or down and the sound
may be retuned via the scratch bar.
Retuning recomputes the samples at
the selected rate. Other edit operations include transferring sound to the
clipboard for subsequent mixing
within the same or a different soundfile. Mixing is accomplished through
additive synthesis. Silence or digitalIysimulated "white noise" may be inserted at any point in a soundfile or
may be used to replace a portion of
a sound.
Finally, two time-consuming edit
operations may be performed on a
soundfile or region thereof. Sound
may be "downsampled" to one of the
available lower sampling rates for purposes of reducing the size (in kilobytes) of a soundfile. Also, a "Iowpass" operation may be applied to
the sound while downsampling in
order to eliminate frequencies that exceed the Nyquist frequency of the
lower sampling rate.
The Options menu is where you set
amplification , reverberation , and
flange parameters as well as the
number of repetitions of the soundfile (Similar to looping an analog tape).
Through this menu, it is possible to
specify a sustain loop in the soundfile of up to 6 seconds. A sustain loop

File

~
~
~
~
~

lOWP8SS

DownSample

D
D
D
.

Figure 5: The main screen of MacNifty's SoundCap for editing of sounds sampled
with the MacNifty audio digitizer.

...

repeats a selected portion of the
soundfile indefinitely and is of particular use when sampled sounds are
to be sustained for varying rhythmiC
durations in a musical context. This is
an absolute necessity when saving
sound files as "instruments" in the
Studio Session format discussed
below.
USES OF MACINTOSH-SAMPLED
SOUNDS

Sound sampling is in its infancy and
thus provides fruitful territory for a
wide range of applications. Many of
the uses for sampled sounds have yet
to be imagined by innovative thinkers.
I will discuss a few of the current applications in the following paragraphs.
PITCH RECOGNITION AND TRANSCRIPTION: Developers of Macintosh sampling software consider pitch recognition and subsequent automatic transcription into conventional music
notation (CMN) to be inevitable. The
relatively simple conversion of this information into MIDI data would allow
easy control of much more complex
sound-generating devices or an expensive dedicated sampling keyboard
such as the Kurzweil 250.
Through digital sampling, the Kurzweil 250 can credibly recreate all the
sounds of a full symphony orchestra,
including any single instrument or
combination of instruments. Through
pitch recognition and MIDI conversion, it would be possible to access
these sounds without using a pianostyle keyboard. Vocalists could control
an entire symphony orchestra in this
way as well. The implications inherent
in the freedom for creative expression
brought about by the separation of instrumental technique from sound
source are just beginning to be realized (reference 8) .

VOICE RECOGNITION AND REPRODUCTION: Other ideas related to pitch
recognition include MacNifty's plans
for voice recognition through its audio
digitizer. Using FFT (fast Fourier
transform) spectral data captured by
SoundCap, it is hoped that the Macintosh will eventually become responsive to a library of voiced commands.
The ability to sample the human
(continued)
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How many long unproductive hours
have you spent "in line" for your simulation? Well, no more. MICROCAP and
MICROLOGIC can put you on line by
turning your PC into a productive and
:ost-effective engineering workstation.
Both of these sophisticated engineering
tools provide you with quick and efficient
solutions to your simulation problems.
~d here's how.

MICRO CAP':

Your Analog Solution

MICROCAP is an interactive analog
circuit drawing and simulation system.
It allows you to sketch a circuit diagram
right on the CRT screen, then run an AC,
DC, or Transient analysis. While proI'iding you with libraries for defined
models of bipolar and MOS devices,
Opamps, transformers, diodes, and much
more, MICROCAP also includes features
not even found in SPICE.
MICRO CAP II lets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

"Typical MlCROCAP Transient Analysis"

works. In addition, you get even more
advanced device models, worst case capabilities, temperature stepping, Fourier
analysis, and macro capability.

MICROLOGIC:
Your Digital Solution
MICROLOGIC provides you with a
similar interactive drawing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It provides
you with libraries for 36 user-defined
basic gate types, 36 data channels of256
bits each, 10 user-defined clock waveforms, and up to 50 macros in each network. MICROLOGIC produces
high-resolution timing diagrams showing
selected waveforms and associated
delays, glitches, and spikeS-just like the
real thing.

"Typical MICROLOGIC Diagram"

Reviewers Love
These Solutions
Regarding MICROCAP . . . "A highly
recommended analog design program"
(PC Tech Journal 3/84). "A valuable tool
for circuit designers" (Personal Software
Magazine 11 /83).
Regarding MICROLOGIC . .. "An efficient design system that does what it is
supposed to do at a reasonable price"
(Byte 4/84).
MICROCAP and MICROLOGIC are
available for the Apple 11 (64k), IBM PC
(128k), and HP· 150 computers and priced
at $475 and $450 respectively. Demo
versions are available for $75.
MICROCAP 11 is available for the
Macintosh, IBM PC (256k), and HP·150
systems and is priced at 8895. Demo
versions are available for $100.
Demo prices are credited to the
purchase price of the actual system.

Now, to get on line, call or write today!

Spectrum
Software
Wolfe Road, Dept. B
, 1021 S.

Sunnyvale, CA 94087
(408) 738·4387

Inquiry 326
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voice has other applications as well.
Language instruction programs could
make use of this feature to illustrate
correct pronunciation at the touch of
a button. There are applications for
children's reading programs, too.
Finally, the possibility for sending
voice mail over a network is already
a reality using MacNifty's digitizer.
FUN : The MacNifty audio digitizer
comes with four additional applications that use their sampled soundfiles in purely fun ways. Soundlnit
does to soundfiles what Bill Atkinson's public-domain utility ScreenMaker did for MacPaint files. With
ScreenMaker, you can substitute a
screen of your own creation for the
normal Welcome to the Macintosh
startup screen. With Soundlnit. bootup will automatically be accompanied
by a soundfile of your choice that
could be anything from Albert
Einstein saying "Good morning, let's
get down to serious business," spliced
together in SoundCap from old videotapes, to the full orchestral introduction to Wagner's "Flight of the
Valkyrie" (as is the case with Silicone
Beach's Airborne game) .
Beeplnit allows for similar personalization of the Macintosh's beep
sound. Instead of a dull computer
beep, you can substitute anything
from a digitized "Oops!" to the opening notes of Jimi Hendrix's Purple
Haze. Finally. the application 1Ype
Writer allows the injection of usersampled sounds at each keyboard
strike, providing for different sounds
to be played through the space bar
and return keys. With an ironic sense
of humor, the developers have included sample files for this purpose
that substitute the sounds of a noisy
keyboard, space bar, and carriage
return typical of an IBM Selectric
typewriter.
ANIMATIONS: The latest version of
MacroMind's popular VideoWorks
program, which is currently published
by Hayden Software, includes the option to import sampled soundfiles for
synchronization with user-created
animations. VideoWorks permits the
quick and easy creation of Walt
Disney-quality animations. The
original release supported adding a
180
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PRODUCTS
DISCUSSED
MACADIOS
Audio digitizer and
software .......... .. . ... $2500
GW Instruments
POB 547
Cambridge, MA 02142
(617) 577-1524

STUDIO SESSION
Digitized sampled sound
editor .. .......... . . .. .. $89 .95
Bogas Software
(Distributed by the Kette Group:
see address below)
MACNIFTY
Audio digitizer with SoundCap
software ...... . ........ $129 .95
Kette Group Inc.
16860 Shingle Creek Parkway
Suite 110
Minneapolis, MN 55430
(800) 328-0184

synchronized soundtrack from a
selection of 80 melodies and sound
effects provided in the program.
Sounds could be synchronized to
animation in two ways. First. a sound
or melody could be selected to play
at a deSignated point. from beginning
to end, at its original tempo and pitch.
Secondly, sounds could be "synergistically interfaced" with the animation,
in which case the position and motion
of a specific sprite (animated object)
would affect the pitch and/or tone
quality of the sound attached to it.
The new VideoWorks lets you incorporate up to 16 digitizer soundfiles in
the VideoWorks music palette for
soundtrack use. Other new features
include the ability to import whole
music files from MacroMind's MusicWorks application (mentioned above)
and the ability for speech synthesis
through use of either of the two available Macintosh speech drivers: First
Byte's SmoothThlker or Apple's own
MacinThlk.
SOFTWARE AUTHORING SYSTEMS:
MacroMind's VideoWorks Guided

Tour Authoring System has been
chosen by Apple for the creation of
the company's popular "Guided
Tours" of various software applications for the Macintosh. Third-party
developers are taking advantage of
th is program as well. This authoring
system, which is currently the only extensive software authoring system
available for the Macintosh, is essentially identical to the new VideoWorks
described in the preceding section of
this article and thus provides access
to all of the innovative approaches to
sound offered by the MaCintosh , including sounds sampled with SoundCap.
One significant feature makes this
an entirely new product: A Do menu
is added to the VideoWorks environment that permits the creation of interactive VideoWorks animations. This
menu allows you to define any VideoWorks object (sprite) as a button for
branching to other parts of the same
VideoWorks animation or to altogether different VideoWorks files. In
addition, any screen object defined as
a button may be set to cause another
application or desk accessory to
open. Because of this feature, MacroMind has realized the possibilities for
creating interactive animated gUided
tours of any software product available, hence the name "VideoWorks
Guided Tour Authoring System:' This
title is perhaps a misnomer, since the
program is equally applicable for extending the range of interactive
educational software to include truly
astounding possibilities. At least one
third-party developer is currently using this system to author a softwarebased interactive mUSic-theory instruction program.
MUSIC At the time of this writing,
only one music software application
makes use of soundfiles sampled with
SoundCap. This program is Bogas
Software's Studio Session, and its implementation of digitized sounds is
truly fascinating. Studio Session has
undergone some name changes
throughout its development. having
first been titled Sideman and later Jam
Session. The developers consider
their package to be "the MusicWorks
(continued)
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For serious programmers, good isn't good enough. You need the best
... the best tools, the best advice and the best support.
At Lifeboat, we've been selling to programmers since 1976, so we
know quality when we see it. And we're committed to a full-service
program that goes beyond just selling you the best software at
competitive prices. Our expert staff can help you decide which
programs are best for your needs and provide you with all the
technical support you may require. You can rely on Lifeboat for the
complete solution to your programming needs.

An optimized library of an impressive 400 plus
functions and subsystems. Included is a
window management system with overlapping or tiled windows and a datflbase system
with B-tree file structure. Several pre-coded
screens including "Lotus" style are supplied.
And there's much morel Routines for interrupt
driven communications, background tasks,
and string/table parsing, along with functions
for field/screen editing and validation are all
part of this superbly written and documented
software. Complete source code is included.

C-SPRITE
Lattice CNew 3.0 Version
The best selling C Compiler has been
upgraded to give you more functions and
features. Lattice C3.0 contains 200 new
library functions, better code generation,
support for new data types (void, enum, unsigned char, unsigned long). support for the
80186/80286 instruction set and the ability to
generate in-line 8087/80287 instructions.
Lattice C is the CCompiler for professional
developers.

RUNIC-The C Interpreter
Upgraded Version
Learn Cthe natural way with RUN/C. The
user interface is similar to BASIC with easy
familiar commands. The new 2.0 version of
RUN/C comes with a full-screen editor and
other enhancements.

RUNIC Professional New
All RUN/C's capabilities plus powerful
features for program development. Load your
favorite object libraries with RUN/C Professional. Contains a full-screen editor and
source code debugging facilities.

Mark Williams
C Programming System
A complete C development environment.

The Greenleaf Comm Library

Symbolic debugging at both source level and
machine level. Monitor your program by
setting breakpoints, examining registers and
variables, or single-stepping through code.
Handle a set of commands as a macro.
C-SPRITE and the Lattice C Compiler are .
a natural pair for program development
and debugging.

A library of over 120 communication routines.
Contains functions to create interrupt driven
routines or perform direct I/O to multiple
Comm Ports. Its strengths are in asynchronous communications, interrupt mode, modem control. XMODEM, XON/XOFF and flow
control. Interfaces with Lattice, Microsoft,
Wizard, Desmet, C186, Aztec and Mark
Williams Ccompilers.

BASTOC
A BASIC to Ctranslator for the BASIC
programmer who wants to upgrade to C.

The Greenleaf Functions
A mature library of over 200 functions.
Version 3.0 offers all new indexed documentation, with an abundance of examples.
Source code included.

EDITORS
LSE
A powerful yet inexpensive full-screen editor
designed for efficiency and ease of use. Its
speed is optimized by writing directly to video
memory. The Lattice Screen Editor provides a
multi-window environment, ability to reprogram keys, support for keyboard macros, an
undo command, an error tracking mode,
on-line help and more.

GRAPHICS and
SCREEN DESIGN
GSS*CGI GRAPHICS New
The GSS Computer Graphics Interface is
designed for creating high performance
graphics-based applications. GSS*CGI speeds
up application development and provides
compatibility with a wide range of peripherals.
It's the only CGI implementation that provides
true device-independence for both raster and
vector graphics. Language bindings are
available to support development of GSS*CGI
based applications using Lattice C, Microsoft
C, FORTRAN, Pascal, BASIC Compiler and
Macro Assembler. Products in the GSS*CGI
GRAPHICS line include the GSS Graphics
Development Toolkit, the GSS Kernel System,
the GSS Plotting System and the GSS
Metafile Interpreter.

VEDIT Plus
A full-screen text editor for program
development and word processing. It contains
'powerful features including use of macros,
on-line help facility, paragraph formatting,
and file comparison .

Pro Pascal

Pmate

A truly standard Pascal. Produces fast, tight
code with plenty of compile time options and
simple one-line commands.

The programmer's editor with an extensive
macro command language. Compile in the
background while you continue to edit files.

BetterBASICNew Version

EMACS

Now you can program in BASIC and use the
full memory of your PC, create structured
programs using functions and procedures,
make your own library modules and more.
Now compatible with Microsoft BASIC.

Customizable editor including windowing,
multi-tasking and special modes for C
and Pascal.

C-Food Smorgasbord

Multi-Halo

LANGUAGE UTILITIES

Library of time saving utility functions
including a BCD package, an IBM PC BIOS
interface, level 0 I/O functions, a terminal
independence package and more.

Library of over 200 graphics functions,
supporting all of the popular graphics boards.

Essential C Utility Library

A powerful tool for interactive screen design.

Over 300 functions, with special attention
given to screen handling, windows and
business graphics . Source code is included.

For more information on these and other
products in our complete line cali:

Plink86 Plus
An overlay linkage editor for linking
8086/8088 object modules. Supports an
unlimited size file, unlimited number of
modules and up 'to 4095 hierarchical overlays
stacked as many as 32 levels deep. Plink86
Plus contains new features for memory
caching, library allocation, file merging and
overlay reloading.

Pfix86 Plus
A symbolic and source level advanced
debugger for programming professionals .
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MAC MUSIC

of sampled sounds," referring to
MacroMind's largely intuitive music
editing program that uses the Macintosh's internal synthesizer for playback,
Bogas's package includes a music
editor (Studio Session Editor) and
both the player (Studio Session Player.
see figure 6) and a miniplayer (which
allows for a larger number of soundfiles or instruments to be saved on a

single disk by sacrificing some of the
animated graphics of the main player
application), With Studio Session it is
possible to play back pitched music
in six parts through the Macintosh's
internal speaker or through an external sound system connected to the
Macintosh's audio output. The software uses linear interpolation to
recompute the sampled soundfiles at
various pitches,

ATRON BUGBUSTERS
GREASE BORLAND LIGHTNING
"If I were starting a software company again , from scratch , Atroll's IV PROBE'" would be among my very first
investments. Without Atron's hardware-assisted , software debllgging techllology, the fla sh of -n "'bo Lighlllillg"
would be a light-year away:'
Philippe Kahil, Presidellt, Borland
HOW BORLAND
DOES SO MUCH,
SO WELL, SO FAST
We as ked Borland
International pres ident
Philippe Kahn to share
his secrets for rapid ly
taking a good idea and
turning it into rock-solid
reality. How does the
Borland team do so
much, so well, so fast ?
He b e gin s, "I
remember when Atron
used the June 24 , 1985
Wall Street Journal chart
of top-selling software in
an ad:' [Note: At that
time, seven of the top ten
software packages were
created by Atron cu stomers; it 's now now
nine out of ten,] " SideKick was number four,
and I let Atron quote me
in saying that there
wouldn't have been a
SideKick without
Atron ' s hardwareassisted debuggers.
" You might say lightning has literally struck
again, Turbo Lightning
made number four on
SoftSel's Hotlist within weeks of its introduction! And
again, I say we couldn't have done it without AU'on
debugging technology,
"<;:Jeverly written code is, by definition tight, recursive, and terribly complex ;' he continues. " Without the
ability to externally track the execution of this code,
competent debuggi ng becomes very nearly impossib le:'
Concludes Philippe, "And after Turbo Lightning was
solid and reliable, Atron tuning software turned our
Probes into performance analyzers. How do you think we
greased our lightning?"
Philippe, along with a couple million or so of your
satisfied customers, we say congratulations on yet
another best-selling product. We can't wait to see what
awesomely useful technology will come shooting out of
Borland International next.

HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED
The AT PROB E is a c irc uit board that
plu gs into your PC/AT. It has an
umbilical which plugs into
th e 80287 sock e t and
monitors all 80286 activity.
Since AT PROBE can
trace program execution in
real time, and display the
last 2048 memory cycles in
.::::!:l s ymbo lic or source-code
form , you can easily answer
'"
<1ik>J.«lfl· J.J,
the questions: " How did I
""'~ \
PfSfilfl
"w
get here?" and " What are
M.t:.I'l).oiIWDII
those s ill y int e rrupts
9-.tuw- ~()OQ
doing?"
It can sol ve ;1)OOky
de bu gg ing problem s.
Like findin g where
your progra m overwrites me mory or 1/0imposs ible with software debuggers.
Yo u c an even do
source-level debugging
in your favorite language, like C, Pascal or
assembler. And after
your a pplication is
debu gg ed , the AT
PROBE's performance
meas urement software
c an is olate pe rformance bottlenecks.
Finall y, the AT PROBE has its own I-MByte of memory, Hidden and write-protected . How el se cou ld yo u
develop that really large program , where the symbol
table would otherwise take up most of memory.
,,_~>C.~

~

~yml!n.o<\~ '

"-"",,A ___ '_

LOOK AT IT THIS WAY.
Hi story shows that non-Atron customers don't stand a
very good chance of making the Top Ten li st. Lightning
really does have a way of striking twice!
The PC PROBE " is $ 1595 and the AT PROBE is
$2495 , So call Atron tOday, You can be busting some
really scarey bugs tomorrow, And maybe, just like
Borland , you can also bust some records,
~

ali"·~N

THE DEBUGGER GOMPANY
20665 Founh Street . Saratoga. CA 95070 • 4081741 -5900

Copyright Cl 1985 by Alm n Corp. PC PROB E" and A.T PROBE '" AIUIIl. SitlcK ic k '· and Tu rbu Li ghtning" lI orland Inlt mali unal. lnc . . Ad \'. hy TR Il A, 40 81258. 27011.
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Several disks included with the
package proVide nearly 70 presampled instruments, and you can
edit these or create new instruments
using MacNifty's SoundCap \discussed above) . The program can access up to 16,000 different instruments. although between 20 to 25
seems to be a practical limit for the
512K Macintosh .
Music is entered using the Studio
Editor program, which functions in
two modes, In the note-editing mode.
notes and symbols may be dragged
from a palette containing 32 items.
The cursor assumes the symbol of the
selected item until a new symbol is
selected. Note values range from a
whole note to a triplet 32nd note. and
putting them on the staff is as easy
as point and click with the mouse.
Note placement is facilitated by the
fact that the cursor jerks to both
horizontal and vertical grid steps. The
horizontal grid steps correspond to insertion or replacement locations and
the vertical grid corresponds to
musical half-steps on the staff. During
editing, each instrumental voice is
thought to be a separate track. with
up to six tracks possible, Regions of
tracks may be looped for up to 999
repetitions, and loops of varying
length may be occurring at different
places on separate tracks simultaneously. Loops, which are represented by musical repeat signs, are
nestable for up to 10 levels, Cut. copy,
and paste operations are supported,
as are transpOSition and the insertion
of tempo indications on the score and
in real time,
The second type of editing provided by the Studio Editor is called
block editing and is extremely innovative, It uses a database approach
to the organization of musical ideas
and the manipulation of musical data
on the phrase level. I have repeatedly stressed the necessity for incorporating database-like library, sorting,
and searching operations in MIDI sequencer software. but it seems that
the first constructive implementation
of this concept is destined to come
to us from the sampled sound world ,
The block-editing mode lets you
view your musical composition in a
display similar to a Multiplan spread-

MAC MUSIC

sheet. Phrases are labeled with one
of 32 descriptive names (16 of which
may be user-defined). The names of
the phrases appear in the various
spreadsheet cells in the proper spatial
(i.e., temporal) relationship to one
another. It is possible to zoom in or
out of this display from 2-bar resolution to 4-bar or 16-bar resolution.
Phrases are stored in the phrase

~ "

File

Transfer

library, which may hold up to 16,384
phrases. Sorting and searching are
available by specifying type, meter,
phrase length, or multiple search
criteria. Phrases may be dragged with
the mouse into the spreadsheet-like
block editor display. In addition ,
phrases may be dragged around and
placed into new juxtapositions within
the block editor itself in a manner and

.,

The Jam Session

fI!:J
OM OFF

philosophy similar to dragging headings and text windows around in living VideoText's ThinkTank idea processor. A "draft play" window on the
left of the screen includes the options
of real-time soloing or muting for individual tracks with the click of a
mouse. In the block editor display all
looped phrases display all their repetitions, but saving the file compacts the
loops (see figure 7) .
Such an approach to musical composition is truly ground-breaking. The
ability to organize musical ideas in
database fashion fosters creativity
and experimentation by allowing us
to view our musical ideas on a more
global level. Bogas Software must be
wholeheartedly commended for having the foresight to take the first step
in unlocking a door to the true
creative potential of a microcomputer.
CODA

Figure 6: Bogas Software's Studio Session Player witn animated cassette recorder

emulation .

~ "

File

Edit

Window

Transfer

Blocl< Editor

IIlF41

( Stop

Figure 7: Bogas Software's Studio Session Editor snowing typical database menus.

The possibilities opened up by the
.capability of sound sampling with a
personal microcomputer interpenetrate many different disciplines, both
musical and otherwise. New and farreaching applications for these techniques are being discovered every
day. As with any creative tool in its infancy, with respect to applications of
sound digitizing it is safe to say that
the best may be yet to come with
regard to music composition. _
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A New Set of Buil--.. . .
For The Creati
Dr. Ed Roberts,
creator of the first
personal computer, the
Altair, introduces a new
functional concept for
Robotics and Computer
Enthusiasts, OEM's
and Engineers.

. . ."••tII~'''.. blocks Include:
1. Central Processor Unit
2. System Memory
3. PROM/RAM Memory
4. RAM Disk
5. PROM Disk
6. PROM Programmer
7. ParaliellnputiOulput
B. Dual Serial I/O
9. Stack Power Supply
10. Floppy Disk Controller
11. Floppy Disk Drive
12. Hard Disk Controller
13. Hard Disk Drive
14. Voice Synthesizer
15. Voice Recognition
16. Control Master
17. Interrupt Exgander
1B. Stack LCD Isplay
19. Stack CRT Controller
20. Stack Graphics Control
21. Stack Relay
22. Stack 16 channel AID
23. Stack Dual D/A Driver
24. Stack Dual D/A
25. Stack lAmp Driver
26. Stack 4Amp Driver
27. Stack Wire Wrap Board
28. Slave Relay
29. Slave 16 channel AID
30. Slave Dual AID Driver
31 . Slave Dual D/A
32. Slave Universal
33. Slave LCD Display
34. Slave Parallel I/O
35; Slave DC Driver 1Amp
36. Slave DC Driver 4Amp
SpeCifications subject to
change without nolice.

The,DataBlocks A-IrM modular
control system features stackable
modules (blocks), which plug
together in any customized
combination.

The A-II Control System interfaces with any
standard data terminal or terminal program.

The unique DataBlocks
hardware, coupled with its userfriendly PCL ™ (Process Control
Language) make monitoring and
Eersona1 control of virtually any
aevice or function, easier and more
affordable.
To order your A-II control
system and a free software tool kit,
call today: DataBlocks toll-free
1-800-652-1336. Georgia residents
call 1-912-568-7101.
VISA and Mastercard accepted.

DataBlocks
DataBlocks, Inc.
579 Snowhill Road

P.O. Box 449
Alamo, GA 30411

Starter set (not shown) from $480.
Additional blocks from $100.
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MUSICAL
FRACTALS
BY CHARLES DODGE AND CURTIS

R.

BAHN

Mathematical formulas can produce musical
as well as graphic fractals
FRACTAL GEOMETRY has exerted a
strong influence on a remarkable
variety of disciplines in recent years.
The sciences are using fractal structures to study a diverse range of
phenomena from turbulence to bone
structure. In the arts, fractal geometry
provides computer graphics with unprecedented possibilities for creating
a new universe of visual forms, many
of which have an astoundingly
realistic. natural look. In music. you
can employ the same principles to
take advantage of a panoply of new
relationships.
In The Fractal Geometry of Nature (see
reference I), Benoit Mandelbrot is
careful to point out that the realistic
and natural-appearing fractal graphics
are not modeled on photographs of
nature; rather, they are graphics of
mathematical relationships that come
surprisingly close to resembling occurrences in nature. So it is with examples
of computer-aided composition. They
do not sound like rock, or bebop, or
symphonies. Rather, they embody
abstract relationships that assume the
characteristics of certain kinds of music.
There are a number of parallels between computer graphics and computer music. Discussions about frac-

tals and computer graphics usually
distinguish between the high-resolution pictures made on powerful institutional computers and those made
at home. The same schism exists between highest-quality sound synthesis
and home synthesis.
This article discusses some of the
basic techniques of computer-aided
musical composition and includes
some programs for generating
musical fractals on home computers.
[Editor's note: The programs WHITE.BAS,
BROWN .BAS, IOVERFBAS, VARIATN.BAS, and RANDOM.BAS are written in MSX BASIC using MUSIC MACRO
commands for the Yamaha CX5-M music

computer. Their source code is available for
downloading from BYTEnet Listings at (617)
861-9764. They are also available on disk
(see page 445)[ Th e output of the software shown in thi s arti cle is a li st of
commands for the computer's internal synthesis hardware rather than actual music. Other details can be found
in the text box 'About the Programs"
on page 196.

A LONGSTANDING
RELATIONSHIP

Since the time of ancient Greece,
Western music has embodied propor-

tions and abstract numerical relationships. There are many examples. A
famous motet of 1436, Nuper Rosarum
Flores by Guillaume Dufay, uses the
same relations of tempo between its
sections as the ratios in size between
parts 9f the Florentine cathedral for
whose dedication it was composed.
Numerology played a part in certain
choices of elements in some of the
religious music of J. S. Bach.
In our own era, Bela Bartok, the
great Hungarian composer and folk
music expert, used the Fibonacci
numerical series to govern pro(continuedl
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but a Thomson monitor gives your IBM's great body a
multi-national company. Unlike our competition, we
beautiful face. A Thomson monitor atop your IBM simply design and build our own monitors with stringent quality
outperforms the IBM Color Display.
contra/. We offer monochrome or color monitors from
Here's proof:
TV-grade to high resolution.
Call 1-800-325-0464. In
FEATURE
THOMSON ,38mm COLOR
IBM COLOR OISPLAY
8ENEFIT
California
call 1-213-568-1002
,43
Oat pitch (in mm)
,38
Superior resolution
(Monday-Friday, 9 a.m. to
Screen
Glare
Less eyestrain
Non'glare
Switch for green/amber text
Yes
Improved legibility
No
5 p.m. PST) for your local
Greater convenience
Yes
All major controls up front
No
Warranty
90 days
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I yr.
Thomson dealer, and start
list Price
$549
$680
A bargaill
looking at a beautiful face.
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MUSICAL FRACTALS

FANTASTIC,
PRECISE,
ANIMATED
SOFTWARE
GRAPHICS.
FREE! WHEN
YOU BUY A
THOMSON
MONITOR.
The much-prized Show
Partner'M software. It gives
you scrolls. Wipes. fades.
Brilliant screen performances.
Normally, Show Partner
costs $149. But you can
get it free when you buy a
Thomson CM36382S/ or
CM31311 SI high-resolution
color monitor.
See your Thomson
dealer for details. And hurry!
This offer is for a limited
time only.
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portions in a number of his works.
More recently, Charles Dodge's computer music compos ition Eartn's
Magnetic Field (Nonesuch Records,
1970) interprets an index of solar
radiation's effect on the magnetic
fie ld surrounding the earth to
create its melodic and rhythmic
activity.
In the mid-fifties, Lejaren Hiller and
Loren Isaacson wrote their first programs for computer-aided composition (see reference 2) and Max V.
Mathews created hi s Widely used
algorithm for the digital osci llator (see
reference 3). Today, computer-based
audio synthesis, processing, and
recording pervade al l styles of music.
Even classica l co ncert music now includes a wide variety of computer
music. as evidenced by the New York
Philharmonic's three-day minifestival
of computer music within its landmark
contemporary music fe stival. Horizons '84.
After an initial flurry of activity in
computer-aided composition (CAC),
however, musicians and engineers
have concentrated on digital synthesis
and processing of sou nd. Only recently have a number of compose rs
begun to reexamine some of the possibilities of CAe If yo u define
computer-a ided composit ion as the
use of a computer program to
calculate some aspect of a musical
score, you ca n eliminate the common
misconception that the words "computer music" are limited to the computer performance, or realization, of
music composed in the past (by this
defin ition. "switched-on" classics are
not new co mpositions but new
realizations). A composer commonly
uses computer programs to compose
and then makes electronic realizations
of the composition on the computer.
You can describe thi s process as
co mputer-realized CAe
There is an obvious analogy between thi s and the field of computer
graphics, in which you use computer
programs to create visua l structures
to be reali zed by computer tech nology. Because of the parallel structures with in the two fields, you can
adapt recent applications of Benoit
Mandelbrot's fractal geometry to
computer graphics (see reference 4)

for use in computer-aided composition.
COMPOSING BY COMPUTER

Using the computer to compose
raises a number of issues about the
nature of the creative process and the
nature of music itself. Many of the
best musicians in various epochs have
incorporated mathematical relationships into their music. No one would
argue, however, that all you need for
effective composing is a well-developed mathematical technique Any
musical application of mathematical
relationships - must take into consideration the interactions of the basic
elements of musical texture: pitch,
rhythm , loudness, and tone quality.
The way in which a composer structures these basic elements determines to a large degree the nature of
the music created. Figures I b. 2b, and
3b come from random processes that
provide the means of chOOSing values
for some of the necessary building
blocks. Figure 4c is a musical fractal
that elaborates and builds on the
elementary motivic structure shown in
figure 4b. All the examples given use
the IHone equal-temperament pitch
collection. Mapping the results of the
programs given onto different pitch
collections will make a most significant difference in the sound of the
music.
Three types of random processes
are often associated with CAe These
processes have been widely applied
to the choice of compositional parameters-pitch, for example. You can
characterize each process by its powerdensity spectrum, the variation of the random seq uence's energy versus its frequency. The spectral characterization
applies only to the random variable's
seq uence of values: it says nothing
about the acoustical spectra of the
music's actual sounds. These spectra
depend on the characteristics of the
instruments-electronic or otherwise-used to play them.
The first and most basic random
process is white noise, which by
definition has a flat spectrum . This
means that its spectral energy is
dispersed evenly with the frequency.
and thus it varies with the frequency
(continued)
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IBM liT IAT COMPATIBLE SYSTEMS
Introducing XT64 Basic System
• 640K Motherboard
• 135 Watts Hard Disk
Ready Power Supply
• Color Graphic Card
• One DSj DD Slim Drive
• Floppy Disk Controller
• Assembly Instruction

$595.00

POWER SUPPLY) CASE

*
*

135 Watts Hard Disk Ready
Heavy Dut y Power Supply. $65.00
Flip Top Metal C abinet
With Built In Speaker . .. . . $45.00

ITIAT KEYBOARD

,
* Enlarge Return , Shift & Control Key &
LED Indi ca tors for C aps, Num Loc k
& Scroll Lock

$65.00

in a lIfO relationship. Figure la shows
a graph of the power-density spectrum of white noise (see reference 5) .
Figure I b is a musical example made
by selecting pitches and rhythms at
random using the white-noise mathematical relationship. The range of
pitches used is the two octaves above
middle C. using all chromatic pitches
of IHone equal temperament. The
four rhythmic values used are the
quarter. the half. the dotted-half. and
the whole note. The music notation
shows conventional pitch and
rhythmic values. along with bar lines
and meter signatures.
As with all our BASIC language programs. we used the internal clock to
seed the random generator. resulting
in a completely new sequence on
each run . Regardless of the seed. a
passage of music generated by white
noise exhibits little internal coherence

or relatedness. If you generate whitenoise music several times with the
program in listing I. you will notice
that the melody is different each time.
If you use the diatonic-pitch collection
(the pitches of a major scale). for example. and a different group of
rhythmic values. you get other
melodies as well.
A random variable. whose next
value is generated by adding a
Gaussian-distributed random variable
with a mean value of 0 to the current
value. creates noise with a spectrum
of Iff. Figure 2a shows a graph of Ilf
noise. sometimes called Brownian
noise. Due to the Gaussian distribution. small changes in value are more
likely than large ones. Figure 2b is an
example of Brownian music. We chose
the same ranges of pitch and rhythmic
values to project the musical line that
we selected for figure I b. The Brown-
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Figure I b : A musical example created by random selection of pitches and rhythms
using the white-noise mathematical relationship.

Listing I : WHITE. BAS, a program to generate white noise.

10 _INIT:_INST(1)
20 X=RND(-TIt.!E)
30 FOR X - 1 TO 25
35 REt.! notes In range of 25 to 120
40 N = INT(RND(1)*95)+25
45 REt.! lengths In range of 1 to 4
50 L - INT(RND(1)*4)+1
60 _PHRASE(1 ... L-L; ..... NzN; .. )
70 NEXT X
'
80 _PLAY( 1 .1)
90 _WAIT(1)
100 INPUT"AGAIN";DD:GOTO 80

MUSICAL FRACTALS

ian music moves along from one pitch
to another within a small span of intervals. The music seems to wander
around with no clear direction. The
code in listing 2 will generate Brownian music.
Both white noise and Brownian
noise are members of a class of processes called fractional noises, whose
spectrum diminishes following the formula llfy , where a S y S 2. A particularly interesting case occurs when
y = I, also known as Ilf noise. Figure
3a contains a graph of the powerdensity spectrum of I1f noise. Surprisingly, the I1f relationship occurs
naturally in a great many ways: as
variations in annual amounts of rainfall. in patterns of sunspot activity, and
as noise in electronic devices. to
name only a few. In fact. physicists
Richard F. Voss and John Clarke
analyzed several recordings of nonrandom music in various styles and
found the loudness and frequency
distribution was nearly IIf (see reference 6). Figure 3b shows a musical
line with the same range as figures I b
and 2b but with a I1fcorrelation between successive pitches and
rhythms.
Values in a sequence generated by
the llf formula correlate logarithmically with past values. Thus, for example,
the averaged activity of the last 10
values has as much influence on the
current value as does that of the last
100, the last 1000, and so on. This
remarkable property means that the
process has a relatively long-term
memory. In fact. it has the best memory of any fractional noise-generating
formula.
Figures I b. 2b. and 3b show monophonic (Single-line) music. Since most
Western music is polyphonic (more
than one line), these examples are
perhaps better for illustrating the differences among the generating processes than for creating compositions.
Because of lIf's superior memory.
lines of music generated with Ilf
noise, such as the one shown in figure
3b, have the best overall musical effect of the lines created using fractional noises. Relating note and
rhythm choices to both the recent
past and the more distant past seems
(continued)
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Figure 2a: The power-density spectrum of Brownian , or IIf , noise.
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Figure 2b: An example of Brownian music using the same range of pitches and
rhythms as figure I b but with the Brownian formula.

Listing 2: BROWN.BAS, a program to generate Brownian noise.

10 _INIT: _INST (1)
20 X=RND(-TIME)
30 N=60:L-2
40 FOR X - 1 TO 25
50 R=3:GOSUB 130:N=N+O: REM R varies the range
60 IF N>120 or N<25 THEN N=N-2*O
70 R-.667:GOSUB 130:L-L+O
80 IF L<1 OR L>4 THEN L-L-2*O
90 _PHRASE(1,"L-L;",N-N;")
100 NEXT X
110 _PLAY(1,1):_WAIT(1)
120 INPUT"AGAIN";DD:GOTO 110
130 REM
BROWNIAN ROUTINE
140 S-0:REM S is Sum
150 FOR I - 1 TO 12
160 S=S+RND(1)
170 NEXT I
180 O-INT(R*(S-6»
190 RETURN
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Figure 3a : The power-density spectrum of

IIf noise.
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Figure 3b: A line of I1f music generated from the pitches and rhythms in
figures Ib and 2b but using the I/f-noise formula .
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to be an important part of musical
coherence. Listing 3 provides the
code to generate some lIf music.
Even musical lines made from the first
two types of fractional noise have
their possible applications. You can
use them in simple musical contexts
and together with other lines in more
complicated ones.
Although lIf noise may have the
same power-density spectrum as a
recording of a symphony by Mozart.
the raw application of Ilf noise to
compositional choices leaves out an
important aspect of composition :
musical structure. The application of
fractals can be significantly useful in
this area and provides an excellent
point of departure for helping to mold
the overall form of a piece of music.

Listing 3: lOVERFBAS. a program to generate Ilf noise.

10 _INIT:_INST(1):LL=8:LN=16:S=60:X=RNO(-TIME)
20 FOR X = 1 TO 25
30 O=N:GOSUB 130
40 N-O:SN=N+S
50 O... L:GOSUB 130
60 L-O:SL-LL+1
70 _PHRASE(1."L-SL;"."N-SN;")
80 NEXT X
90 _PLAY(1.1)
100 _WAIT ( 1)
110 INPUT"AGAIN" ;00
120 GO TO 90
130 REM
1/F ROUTINE
135 REM L Is last value. K is 1/2 poss
136 REM values. PROBIT=1/K
140 L-O:O-0:Km 16:PROBIT".03125
150 J-INT(L/K)
160 IF J-1 THEN L-L-K
170 U=RNO ( 1)
180 IF U < PROBIT THEN J=1-J
190 O=O+J*K
200 K"K/2
210 PROBIT-PROBIT*2
220 IF K>1 THEN GO TO 150
230 RETURN

FRACTALS AND MUSICAL
STRUCTURE

Figure 4a: The Koch snowflake. a scaling fractal.
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Figure 4b: A "generating motif" of music composed of a few intervals and durations

(analogous to the largest triangle in the Koch snowflake)

Scaling. the space-filling curve. and
self-similarity are three important concepts in fractals. Figure 4a shows a
very regular fractal. the Koch snowflake. It is made from an equilateral
triangle in the following way: Add
another equilateral triangle of smaller
scale to each side of the original. then
add still smaller and smaller
equilateral triangles recurSively down
to the resolution of the display. The
Koch snowflake is a scaling fractal
because it is made from the same
shape reapplied at different scales. It
is a space-filling curve because the edge
of the snowflake-when you add an
infinite number of triangles recursively-becomes infinitely long. (The
edge assumes a form in between a
one-dimensional line and a twodimensional plane. This defines the
snowflake as having a fractional
dimension-thus. it is a fractaL) The
Koch snowflake also exhibits selfsimilarity: that is. the small detail is

Figure 4c: The first and second layers of a polyphonic musical composition. The first layer is the original motif, while the second
layer is merely a faster repetition of that motif added to each of its notes.
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similar to the large detail. Selfsimilarity. although not a mathematical requirement of a fractal. is characteristic of all the fractals that we
have found to be musically interesting.
The awareness of self-similarity
abounds in studies of musical structure. In the early twentieth century.
Viennese music theorist Heinrich
Schenker developed a way of analyzing classical music that reflects the
parts of a musical form as self-similar
structures. Schenker's analytical techniques have had a growing influence
in recent decades on a variety of
musical ideas. Certain long-standing
compositional procedures. such as
those of canon. fugue. and motivic
development. depend entirely on
making new musical material by systematically transforming previous
musical material. In many instances.
these procedures result in clearly selfsimilar musical structures.
You can make an analogy in polyphoniC music to the space-filling
curve. If you choose a "generating
motif" of a few intervals and durations
(see figure 4b), it will serve as the
slowest moving line in your musical
fractal. (Its purpose is analogous to
that of the largest triangle in the Koch
snowflake.) Then. using the program
in listing 4. you add a faster repetition
of the motif to each of the notes in
the original motif (see figure 4c) . Then
you add still faster motivic repetitions
to each of the notes generated in the
previous step as well. The result is a
time-filling musical structure analogous to the space-filling curve of the
Koch snowflake.
The program in listing 4 generates
a three-line polyphonic composition.
You can create an entire piece of
music out of essentially one motif.
The program places that motif in a
self-similar structure by displaying it
simultaneously in three different time
spans.
You can change the nature of the
reSUlting music radically by altering
the motif. Changing only one pitch or
time relationship can result in very different music because the change is
perpetuated through every occurrence of the motif in all three layers

Listing 4: VA RIATN. BAS. a program for determinate fractal and Brownian

variation.
5 REM*****************************************************
6 REM Copyright 1986 Curtis Bahn. Creative Associates Inc.
7 REM*****************************************************
10 CLS
20 DIM P(6):DIM AP(6):DIM BP(36):DIM CP(216)
30 DIM D(6):DIM AD(6):DIM BD(36):DIM CD(216)
40 DT=0:CC-0:BC=0:AC=0:GP=0:R=0:HP~100
50 _INIT:_INST(1):_INST(2):_INST(3)
100 INPUT"HOW MANY NOTES IN SET?"; PN:
IF PN>6 OR PN<1 THEN GO TO 100
110 PRINT"INPUT" ;PN; "PITCH RELATIONSHIPS"
120 FOR LOOP=1 TO PN
130 INPUT P(LOOP):IF ABS(P(LOOP»>12 THEN PRINT"TOO BIG":
GO TO 130
135 IF GP<P(LOOP)THEN GP=P(LOOP):
IF BP>P(LOOP)THEN BPzP(LOOP)
140 NEXT LOOP
150 PRINT "INPUT";PN;"TIME RELATIONSHIPS"
160 FOR LOOP=1 TO PN
170 INPUT D(LOOP)
180 NEXT
185 INPUT"BROWNIAN RANDOMIZER APPLIED TO PITCH (1 OR 0)";
R:IF R>2 GOTO 185
190 PP-ABS(BP)+ABS(GP)
195 LP=HP-(3*GP):SK-100/(3*PP)
200 REM FRACTAL ROUTINE
205 PRINT"COMPUTING FRACTAL"
210 FOR A-1 TO PN
220 AP(A)=P(A)+RC:AD(A)=D(A)
230 FOR B=1 TO PN
240 BC=BC+1:IF R -1 THEN GOSUB 700
245 BP(BC)=AP(A)+P(B)+RC:BD(BC)=D(B)*D(A)
250 FOR C=1 TO PN
260 CC=CC+1:IF Rs1 THEN GOSUB 700
270 CP(CC)-BP(BC)+P(C)+RC:CD(CC)-D(C)*BD(BC):DT-DT+CD(CC)
280 NEXT C: NEXT B: NEXT A
290 TS=255/DT
300 REM PLAYING ROUTINE
310 BC=0:CC=0
320 FOR A=1 TO PN
330 _SOUND(1.1.AP(A)+LP):CIRCLE(TC.90-(AP(A)*SK».6
340 FOR B= 1 TO PN
345 BC=BC+1
350 _SOUND(2.1.BP(BC)+LP):CIRCLE(TC.90-(BP(BC)*SK».3
360 FOR C= 1 TO PN
370 _SOUND(3.1.CP(CC)+LP):CIRCLE(TC.90-(CP(CC)*SK».1
380 FOR LOOP-1 TO CO(CC):TC-TC+TS
385 REM 01 I ploy statements for mono playback
390 _SOUND(3.0.CP(CC)+LP)
400 NEXT LOOP
410 NEXT C: NEXT B: NEXT A
420 _STOP(1): _STOP(2): _STOP(3)
430 INKEY$=DD$:IF 00$="" THEN GO TO 430
440 GO TO 300
500 REM
BROWNIAN ROUTINE
510 S-0
520 FOR 1- 1 TO 12
530 S=S+RNO(1)
540 NEXT I
550 RC-INT(2*(S-6»
560 RETURN

(continued)
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of the musical structure.
In listing 4. we have limited the
number of layers to three. but given
the hardware. you could add layers to
the musical structure until you achieve
a point of aural saturation. You reach
saturation when the input exceeds
your aural resolution (when an add itionallayer makes the music move so
fast that its tones become blurs) or
surpasses the limitations of the synthesis system (when the tones in a
new layer are too high for the synthesizer to play).
You can make a musical fractal that
sounds less mechanical by incorporating a certain degree of randomness into the previous. nonrandom example. The idea is to produce random offsets of the original.
nonrandom va lues. The program
shown in li sting 4 gives you the op-

tion of calling for Brownian random
offsets in the selection of pitch intervals on the 'second and third layers.
For the second layer the program will
impart a change in the range of 0 to
6 semitones above or below the pitch
value specified. The same range and
distribution are applied for the third
layer to those tones produced for the
second layer.
The technique for creating this
musical fractal is quite closely related
to the technique in computer graphics
for making fractal. Brownian mountain
ranges (see reference 7). This complex
co mputer graphic is made by nesting
triangles. where the sides of the
triangles are offset by some random
amount proportional to the length of
that side. In the musical fractals produced by the Brownian variation that
is given in listing 4. an analogous
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Figure 5a: Tl1e relationsl1ip in time of four levels of generated notes.

technique is applied.
The final musical fractal uses a
technique similar to the one described above: You generate an
original layer and then add faster
layers to it. You generate all layers
through a I1f-noise algorithm producing self-similar patterns. Because it is
a random process. its similarity is
statistically. rather than literally. the
same. This fact lends a varied yet consistent surface to the resulting music.
(The code is provided in listing 5.)

A LAYEREOSTRUCTURE
To understand how the layers are
made. you need to understand the
concept of pitcl1 class. A pitch class is
a C or an F#. for example. without
regard for its register. In other words.
the highest and lowest Cs on th e
piano keyboard share the same pitch
class. C; they differ only in octave.
You don't specify the number of
notes in the first layer directly. Instead.
you begin by specifying the number
of different pitch classes you want to
generate in the first layer. You may
have noticed that the I1f algorithm
commonly produces repeated notes.
Therefore. the contents of the layer
are related to pitch-class diversity. not
simply to the number of pitches in the
layer. The number of pitches in the
layer does determine the perceived
(continued)
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Switches to make
your pes powerful.
Reli able a nd a ffo rdable por t expansio n wi th ou t memorizing
complica ted so rt ware com mands. Switch your PC between peripherals w i t h l h e push of a bU l ton. Is M FJ good? J oe Ca mpbell
I n his book. The RS-232 Solution said. "Switch boxes are sold
by many suppliers, but byfar the two best values arefrom

Listing 5: RA NDOM. BAS. a program to generate llf random fractals

5 REM*****************************************************
6 REM
Copyright 1986 Charles Dodge, North Cape Music
7 REM*************************************************** **
10 CLS
.
20 DIM AP(10):DIM BP(100):DIM CP(255):DIM DP(2,255):TC=20
30 DIM BD(10):DIM CD(100):DIM DD(255)
40 DT=0:DC=0:CC=0:BC=0:AC=0:DIM CT(4)
50 DIM CF(4,12):DIM LAST(4):KN=50
60 XzRND(-TIME):LAST(1)=INT(RND(1)*32)
70 _INIT:_INST(1):_INST(2):_INST(3):_INST(4)
80 _MODI(1.5):_MODI(2.40):JMODI(3.15):_MODI(4,16)
100 FOR LOOP = 1 TO 4
110 PRINT"ENTER PITCH CLASS LIMIT OF LEVEL I"; LOOP
120 INPUT PL(LOOP) .
130 IF PL(LOOP»6 THEN PRINT"TOO BIG":GOTO 120
140 IF PL(LOOP)<1 THEN PRINT"TOO SMALL":GOTO 120
150 NEXT LOOP
160 L=l
170 FOR A = 1 TO 10
180 GOSUB 820
190 IF CT(L»PL(L) THEN GO TO 230
200 AC=AC+l
210 AP(A)=LAST(L)
220 NEXT
230 REM
FRACTAL ROUTINE
240 SCREEN 2
250 FOR A = 1 TO AC
260 CIRCLE(DI/2.197-(AP(A)*5+20».9
270 LAST(2)=AP(A)
280 FOR B = 1 TO 10
290 L=2
300 GOSUB 820
310 IF CT(L»PL(L) THEN GOTO 570
320 BI=BI+l:BP(BI)=LAST(L)
330 CIRCLE(DI/2.197-(BP(BI)*5+20».6
340 LAST(3)-BP(BI)
350 FOR C - 1 TO 10
360 L-3
370 GOSUB 820
380 IF CT(L»PL(L) THEN GOTO 550
390 Cl=Cl+1:CP(CI)=LAST(L):IF CI=255 THEN AC=A:GOTO 590
400 CIRCLE(DI/2.197-(CP(CI)*5+20»,3
410 LAST(4)=CP(CI)
420 FOR D = 1 TO 10
430 L=4
440 GOSUB · 820
450 IF CT(L»PL(L) THEN GOTO 530
460 DI=DI+l
470 CIRCLE(DI/2.197-(LAST(L)*5+20» •. 5
480 IF DI>255 THEN GO TO 500
490 DP(l.Dl)=LAST(L):GOTO 520
500 DP(2.DI-255)=LAST(L)
510 IF Dl=510 THEN AC = A: GOTO 590
520 DC~DC+l:NEXT D
530 DD(Cl)=DC:DC=0:CT(L)=0:GOSUB 1020
540 CC=CC+1:NEXT C
550 CD(BI)=CC:CC=0:CT(L)=0:GOSUB 1020
560 BC=BC+l:NEXT B
570 BD(A)=BC:BC=0:CT(L)=0:GOSUB 1020
580 NEXT A
590 LINE (0.0)-(255.0):LINE (255.0)-(255.197):
LINE(255.197)-(0.197):LINE(0.197)-(0.0)
600 DD$.. INKEY$:IF DD$="" GOTO 600
610 REM
PLAY LOOPS
640 FOR A = 1 TO AC
650 _SOUND(l,l.AP(A)+KN)
(continued)
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660 FOR B = 1 TO BD(A):BC=BC+1
670 _SOUND(2.1.BD(BC)+KN)
680 FOR C = 1 TO CD(B):CC=CC+1
690 IF CC>255 GO TO 770
700 _SOUND(3.1.(CP(CC)+KN)
710 FOR 0 - 1 TO DD(C):DC=DC+1
720 IF DC>255 GOTO 740
730 _SOUND(4.1.DP(1.DC)+KN):GOTO 760
740 _SOUND(4.1.DP(2.DC-255)+KN)
750 IF DC-510 THEN GO TO 770
760 NEXT D:NEXT C:NEXT B:NEXT A
770 _STOP(1):_STOP(2):_STOP(3):_STOP(4)
780 DD$ .. INKEY$:IF 00$= .... GOTO 780
790 BC-0:CC=0:DC=0
800 GOTO 610
820 REM
1/F ROUTINE
830 LL~LAST(L):NP=0 : K=16 : PROBIT=.03125
840 J-INT(LL/K)
850 IF J-1 THEN LL=LL-K
860 U=RND(1)
870 IF U<PROBIT THEN J=1-J
880 NP .. NP+J*K
890 K"K/2
900 PROBIT - PROBIT*2
910 IF K>=1 GOTO 840
920 LAST(L)-NP:TEST=NP
930 REM
PITCH CLASS TEST
940 FOR I ,. 0 TO 11
950 IF INT«TEST+I)/12)=(TEST+I)/12 THEN CF(L.I)=1:GOTO 920
960 NEXT I
970 CT(L) .. 0
980 FOR I .. 0 TO 11
990 CT(L)=CF(L.I)+CT(L)
1000 NEXT I
1010 RETURN

form of the resulting composition.
however. because each note of the
first layer. when elaborated with the
notes of the subsequent layers. is
heard as a section of the composition.
You choose the notes of the second
layer by the same method as the
first-indirectly-by specifying the
number of new pitch classes to
generate before going on to the next
note. Thus. each first-layer note will be
elaborated. on the average. by a different number of second-layer notes.
Therefore. the whole composition will
sound less geometrical and more
natural. The number of pitch classes
you specify for each second-layer
elaboration of first-layer notes is important. Too few (one or two) may
sound too uniform. and too many
(more than five or six) may make the
first-layer notes too long. You use a
similar method to indicate the pitchclass diversity of the third layer. Here
again. you specify the number of new
pitch classes for the third-layer notes
to be played in the same time span
as a second-layer note. The fourth
layer is also created in exactly the
same way as the earlier ones.
The means for calculating rhythm in
this example is quite simple. The program assigns a short duration to each
fourth-layer note. The duration of a
third-layer note equals the total time
(continued)
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.
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. car d
.
.
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•
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V.,''U™ With Turbo ASYNCH, you can be in Constant
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•""0 .touch .with the world without ever leaving
the console. 8apidtransit at its best. Turbo ASYNCH is designed

to let you incorporate asynchronous communication capabilities
into your Turbo Pas.cal appHc~tion programs, . and it will drive.any
asynchronous device Via tht RS232 ports, 'like printers,' ploit~rs,
modems or even other computers. Turbo ASYNCH is fast, accurate
and lives up to its specs. Features include ...
.
• Initialization o( the COM ports aI/owing you io set aI/ transmission options .• 'ntirrllpt pcocessing • • Data transfer between circularqueues and communications ports . • Simultaneous buffered
input and output to,bqth COM, ports . • Transmission speeds up
/0 9600 Baud . • Input and Qutpu(queues as large as you wish .
• XONIXOFF protocol;
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The underlying turrcti
rbo ASYNCH are carefully crafted
in assembler for effiCiency, and drive the UART and programmable
interrupt controller chips dite,ctly:These functions, ins.talledas a
runtime resident system, require just 3.2K bytes. The interface to
the assembler routines is written in Ttjrbo Pascal.
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ABOUT THE PROGRAMS

T

he programs in listings I through
5 are written in MSX BASIC extended with the MUSIC MACRO commands for the Yamaha CX5-M music
computer. We chose this particular
machine because it is the most accessible computer that allows polyphonic
(multivoice) sound production. Since
most BASIC dialects contain commands to generate only monophonic
(single-line) music. we wrote these programs so they could be modified easily
for monophonic performance.
The programs in listings I .through 3
produce short. monophonic musical
segments by applying random processes to the parameters of musical
pitch and time. In MUSIC MACRO, you
prepare a short PHRASE that you then
PLAY. Depending on the requirements
of the system you use. you can fill an
array or character string and send it
later to your sound generator.
In listings 4 and 5. the longer fractal
algorithms. the 64 rhythmic values of
MUSIC MACRO were not enough for
the exponential character of the relationships of the scaled time. Therefore.
we introduced another scheme to produce many more time relationships. It
uses a series of four nested loops. the
indexes of which are either a result of
the generating motif. as in figure 4b.
or the result of a random process. as
in figure Sb.
If your machine allows only mono-

span of all the fourth-layer notes
generated to play with it. Then . the
total duration of all the third-layer
notes for a given second-layer note
determines its duration. Similarly. the
total of all the second-layer notes for
a given first-layer note determines its
duration. and so on until all notes in
the piece have an assigned duration .
The relations in time of the various
layers is illustrated in figure Sa.
We chose I If noise to select the
elements in figure 5b because of its
un ique memory. However. you can
o btain interesting results if you mix
the fractional noises used to generate
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phonic sound generation. you can still
realize the polyphonic music. lust place
all your sound generation statements
at the center of the nested loops. separated by small time factors. This will
arpeggiate the example. By listening
closely you will hear the differing rates
of change of the layers articulated in
this single line.
The program in listing 4. for making
the first fractal. scales a given motif to
three layers. The theme is entered as
a series of relationships to an abstract
reference pitch. This is like entering the
x-axis values in relationship to zero for
a linear graph in either a positive or
negative direction. For example. the
values O. 3. and - 2 will create a string
of pitches starting on the reference
pitch . moving to a pitch three semitones above it. and ending on the pitch
two semitones below it. The program
in listing 4 provides a "switch" to pro-

the various layers. For example. using
wh ite noise to calculate the fourth
layer would lead to a greater diversity
of timing.
CONCWSION
The exploration of fractal geometry's
musical applications is in its infancy.
The musical fractals offered above are
relatively simple. There remains a
large universe of fractal geo metry yet
to be broached by musicians. _

duce a Brownian random displacement
of pitch on layers two and three. Using
this feature will result in a less strictly
patterned musical segment.
The program handles time as a ratio
of values greater than I. such as
I: 1:2 :3: 1:1. Because of the exponential
character of the relationships between
the layers of the fractal. small numbers
seem to provide the best results. Relationships of pitch and time are scaled
to a range of values appropriate to the
system . The notes of the score are
displayed graphically during the performance. Hitting any key will repeat
the performance.
The program in listing 5. to produce
the second fractal. asks for the limit of
pitch classes allowed for each layer of
the fractal. A call to the Ilf subroutine
chooses a note based on the previous
note of that layer or the last note' of the
previous layer. As the various arrays of
durations and pitches are filled. they
are graphically displayed on the
screen. When the segment is completely generated. a border appears around
the screen . Hitting any key initiates a
performance. If the number of notes
in the fastest layer exceeds 510. the
program stops filling arrays. The performance is truncated at the last note
of the first layer reached before the array of fastest notes was filled. You can
alter the program for larger arrays. according to your machine's capabilities.
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-Computer backup excuse #243

People can get very
superstitious about when
they do their computer backup.
Especially if it gives them an
excuse for not doing it at all.
Because, after all, backing
up is about as exciting as
watching paint dry.
One way to take the curse
offis to do it first thing in the
morning. If you're one of those
slow starters who has to have
coffee and push some papers
around for awhile when you get (
to work, that dead time could
be perfect for backup.
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As for how to do it, the
floppy disk is fine if you have a
limited amount of memory, and
the data cartridge for 5 to 10
Mbytes or over.
To learn more about backup
and other applications of
the data cartridge, a
3M developed
technology

whose time has come, contact
your local computer products
dealer.
And maybe you won't be
one of those people
who does his backup
only once in a blue

When you

run out of

excuses~
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A MIDI PROJECT
BY JAY KUBICKY

A MID I interface with software for the IBM PC
BEFORE I DESCRIBE my project, I'd
like to discuss the MIDI specification.
This standard defines a hardware interconnection scheme with a software
specification for the purpose of connecting electronic musical instruments
to a computer.
As the name implies, an electronic
musical instrument is any instrument
that produces sound electronically.
The most common electronic 'musical
instrument is the synthesizer. The first
synthesizers looked like part of a
piano keyboard attached to a long,
flat box covered with dials and
switches. But today there are many
other forms; a modern synthesizer
might well have no keyboard but
might have a MIDI-in jack.
All synthesizers produce sound
through a system of oscillators, filters,
and other wave-shaping devices. One
way to classify synthesizers is by the
number of voices they have. At any
given instant, each voice can produce
one individual note. For example, an
eight-voice synthesizer can produce
eight simultaneous notes. In synthesizers with multitimbral capability
each of these voices can produce a
different sound.
On a modern synthesizer, the con-

trol values of the voices are stored
within the synthesizer in what are
known as "patches" or "programs. "
These programs hold all of the values
for each sound the synthesizer can
produce. Different sounds can be
loaded into the synthesizer's soundgenerating circuitry by changing the
program . Most synthesizers can store
from 32 to 128 programs.
Sequencers are a particularly interesting class of devices associated with
MIDI interfaces. These allow you to
store sequences of notes played from
a MIDI-compatible keyboard or other
MIDI device. Since only the codes for
the notes are stored and not the actual notes, the sequencers can later
play back this music at any speed
without altering the pitch.
Besides synthesizers, MIDI also ties
together drum machines, guitar synthesizers, and other MIDI-compatible
devices.
THE MIDI PROTOCOL

The MIDI protocol is a complex set of
messages pertaining, in generaL to
various functions of the MIDI system,
and, in particular, to functions of synthesizers.
1\vo types of bytes can be sent over

the MIDI interface bus-status and
data. Status bytes are 8-bit bytes with
their most significant bit being bit 7,
always set to 1. Data bytes may never
have their MSBs set.
Messages are made up of a combination of these two types of bytes.
The status byte is sent first, and usually it is followed by one or more data
bytes. Real-time messages have no accompanying data bytes and may be
sent at any time, even inside of other
messages.
MIDI messages are generally divided into two types-channel messages and system messages. The
channel voice messages are an important subset of the channel messages.
They are used to alter the status of the
synthesizer's voices.
The note-on channel voice message
is sent whenever a key is pressed. The
data bytes in this message specify the
number of the note and its velocity,
which is determined by how hard the
key was struck (this only applies to
velocity-sensitive keyboards). The note(continued)

Jay Kubicky (934 North Orange St., Media,
PA 19063) is a high school sophomore. He
has studied music since age five and has been
interested in computers for five years.
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off message is sent whenever a note
is released. As with note-on . there is
an accompanying note byte and
velocity byte (again. only pertinent on
velocity-sensitive keyboards). The program change message is sent whenever
a program is changed. The data byte
is the new program number.
The pollJphonic kelJ pressure/after-touch
message is sent after a key is pressed
if the key pressure is reduced. Accompanying the status byte is the note
number and pressure. The channel
pressure message designates the
volume for a given channel.
Most synthesizers have at least
some sort of note-bender or pitch
wheel built into them. In term s of
MIDI. this is known as a continuous
controller. A special MIDI code known
as a control change pertains to all
continuous controllers in the MIDI
system . The control change message is
meant for any type of controller in the
MIDI sy;;tem other than the keyboard
or pitch wheel (such as pedals. modulation controllers. etc.). After the
status byte. the controller number and
va lue is sent. Controller numbers 122
through 127 are reserved (these
codes are explained in the section on
channel mode messages).
Since the pitch-bender is the most
commonly used controller. it is assigned a pitch wheel change message of
its own. This message is sent when
the value of the pitch-bending device
(wheel. joystick. etc.) is changed. 'TWo
accompanying data bytes are sent.
giving a 14-bit resolution .
CHANNEL CONTROL

Since the MIDI system can support
many synthesizers at once. message
arbitration must be accomplished
through the use of "channels. "
A channel is designated by the
lower four bits of the first byte of any
of the channel voice messages. These
four bits direct the MIDI message to
one of 16 devices that may be attached to-the MIDI interface bus. Each
device is responsible for recognizing
its channel number and responding to
its assigned messages. This allows up
to 16 separate parts (voices) to be simultaneously played over a single
MIDI interface bus.
There are four channel modes gov-
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erning how devices will respond to
channel-oriented messages.
CHANNEL MODES

The following four channel modes
apply to transmitterlreceiver voice
messages:

• Omni-on poly: Voice messages are
received from all channels and are assigned to the voices polyphonically.
• Omni-on mono: Voice messages are
received from all channels and control only one voice. monophonically.
• Omni-off poly: Voice messages are
received from only one channel and
are assigned to voices polyphonically.
• Omni-off mono: Voice messages are
received in voice channels N through
N+M-I and are assigned monophonically to voices 1 through M . respectively. where M is the number of
voices and N is the start channel
(usually 0).
Channel modes are set by sending
a control change message to controllers 122 through 127.
The channel-oriented scheme lets
you play up to 16 separate parts at
once. There are many ways this can
be accomplished. For instance. you
could have 16 synthesizers hooked up
to a single MIDI system bus (a rather
expensive setup) . or you could connect a few multitimbred synthesizers
to a single MIDI interface bus.
On a multitimbred synthesizer.
voice one could be strings. voice two
could be brass. etc. A typical multitimbred synthesizer allows you to
assign each of its six voices to a
separate channel and to give each
voice a different sound. Then you
simply play different parts over different channels.
The only disadvantage with this
type of setup is that you can assign
only one voice per channel. This
allows only one note to be played in
each channel at any given instant.

,Editor's note: Be sure to check your synthesizer channel numbers. Channel 0 in Jay
Kubicky's program corresponds to channel I
on most synthesizers.,
SYSTEM REAL-TIME MESSAGES

System rea/-time messages apply to all
devices in the system and can be sent
(continu ed)
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any time, even between the bytes of manual control only. It should not be
another message, These messages . sent automatically on power-up,
control timing and synchronization of
the system and are especially impor- SYSTEM-COMMON MESSAGES
tant when dealing with sequencers System-common messages are not channel-oriented and apply to all devices
and drum machines.
The timing clock message syn- in the system. They implement the
chronizes all time-relevant devices in following functions :
The song position pointer message ,sets
the system such as sequencers. drum
machines, etc. This message is sent at the internal beat-counter of sethe rate of 24 beats per quarter note. quencers, drum machines, etc., to a
The start message tells all real-time specific value, The two data bytes
devices in the system, such as se- (with their MSB set to 0) contain the
quencers and drum machines, to new beat-counter information and are
start. The continue message tells all sent with this code.
The song position pointer is really
stopped devices in the system to conti nue at the time of the next clock, an internal register that contains the
The stop message tells all real-time number of MIDI beats since the
beginning of the song. It is normally
devices to stop.
The active sensing message is optional. set to 0 when the start message is
It is a dummy status byte sent at least sent.
The song select message defines the
every 300 milliseconds, regardless of
other activity on the bus, Once the song to be played in sequencers,
first active sensing message is re- drum machines, etc. The one data
ceived, all other devices on the bus byte used allows one of 128 possible
that are capable will respond, If 300 songs to be selected.
The tune request message requests
milliseconds passes without the occurrence of a data transfer, the that all analog synthesizers in the
receiver will turn off all voices and system tune their OSCillators.
return to normal operation.
The system reset message initializes all SYSTEM-ExCWSIVE MESSAGES
receivers to the condition of just hav- The system-exclusive message makes up
ing turned on system power. It is to for all of MIDI's deficiencies. After a
be used sparingly, preferably under system-exclusive message and appro-

Photo I :

Jay Kubicky's MIDI interface board,

priate manufacturer identification is
sent. any amount of any type of data
can be sent over the bus (just as long
as the MSBs of all data bytes are set
to 0).
Upon receiving any sort of status
byte other than a real-time message,
the receiver automatically terminates
system-exclusive mode,
The main purpose of the systemexclusive mode is to send actual program and sequencer data to be
stored, analyzed, or changed in another synthesizer or computer.
An EOX (end of exclusive) message
terminates the system-exclusive mode
(manufacturer ID numbers are supplied by the MIDI committee).
THE MIDI PROJECT

My MIDI project consists of two
phases. In phase one I will show you
how to build the hardware interface
board and explain its inner workings.
In phase two I will describe the software, how it works, and how to use it.
PHASE I: BUILDING THE
HARDWARE

At the hardware level. MIDI is an asynchronous serial interface (see photo
I) , Typically, a MIDI-compatible
device will have a MIDI-in port that
receives MIDI data, a MIDI-out port
that transmits MIDI data, and optionallya MIDI-thru port that echoes
data received at the MIDI-in port back
out again ,
The operating speed of the serial interface is 31,250 bits per second (plus
or minus I percent), with one start bit.
eight data bits, and one stop bit. This
speed is a convenient breakdown of
2 megahertz.
The interface circuit is a 5-milliampere current loop (see figure I) ,
The receiver is optoisolated and
should require no more than 5 mA to
drive, The MIDI interface cables use
5-pin DIN male plugs and the total
bus length should be no more than
50 feet.
Since the MIDI interface transm its
in a serial data format. a UART is
needed to transfer data to and from
it. The Zilog DART (dual asynchronous
receiver/transmitter) serves this purpose nicely. The DART provides two
[continued)
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Figure I: The MIDI 1.0 IBM Board.
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channels of asynchronous communication at speeds up to 800,000 bps
(only one channel of this chip is
needed for the interface).
One of the major software goals of
this project is to implement a sequencer that stores notes in a digital
format for later playback. To do this
you must keep track of when notes
are received so you know when to
play them back.
To keep track of the incoming data
I used a dedicated timer. an Intel 8253
programmable interval timer (PIT), in
the IBM Pc. This timer provides three
programmable down counters. This
MIDI interface uses two of them.
The interface circuit consists of
three major parts : selection circuitry,
DART and MIDI bus interface circuitry
including the synchronizer interface,
and the 8253 PIT and associated
crystal oscillator.
SELECTION CIRCUITRY

Almost everything else in the IBM PC
uses nine bits to select an I/O address,
but I used 15 bits to avoid having conflicting addresses with anything else
in the system.
The DART has a status and a data
port for each channel. The data ports
(for channels A and B) are located at
addresses FFAO and FFAI (all addresses are in hexadecimal notation).
The status ports are at addresses
FFA2 and FFA3.
The counter has a port for each
timer plus one control port. The
counter registers are at addresses
FFA4 and FFA6, and the control register is at address FFA 7. The DART,
not being native to the IBM PC's Intel
heritage, requires an IORO (input/output request) signal that is generated
by performing an OR operation on
SYSIORD (input/output read) and
SYSIOWR (input/output write).
The DART serves as the main link
to the MIDI interface bus. Channel A
receive data (RxDa) of the DART is
connected to the bus by a Sharp
PC-900 optoisolator. The incoming
MIDI signal is protected by a IN751
diode (DI) and buffered by inverters
IC3 pin 10 and IC3 pin 12.
(Note: The MIDI 1.0 specification
calls for an interface circuit using the
Sharp PC-900 optoisolator. The
204
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TIL-III could cause problems when
used with certain synthesizers.)
Channel A transmit data (TxDa)
drives NAND gate IC6 pin II and is
then buffered by inverters IC3 pin 4,
IC3 pin 6, and IC3 pin 8. The outputs
of these inverters are serially terminated by 220-ohm resistors to
match the MIDI interface bus impedance. This configuration gives you
two extra outputs at very little cost.
Most experimenters will find these
extra outputs very useful.
The DART also provides sync outputs from DTRa (data terminal ready)
and DTRb. The sync output (DTRb)
provides a constant pulse of 24 beats
per quarter note to external sync
devices such as drum machines.
The sync interface also uses a 5-pin
DIN connector. Pin I (DTRa) is start/
stop (which starts and stops the external MIDI device) . pin 2 is ground,
and pin 3 is sync. Sync is a positive
TTL-level square wave pulse. DTRa
and DTRb are inverted (and buffered)
by 1(:4 pin 10, and IC4 pin 12,
respectively.
The 8253 PIT is used by the 16-track
digital recording software that I will
discuss later. The PIT has three programmable down counters capable of
counting at over 2 MHz each. Note:
The three gate leads (gate 0, gate 1.
gate 2) of the PIT (pins II. 14, and 16)
must be tied to a logic high for the
counters to function properly.
Timer 0 is clocked by the 2-MHz
crystal oscillator circuit composed of
crystal Z I. resistors R8 and R9, and
IC6 pin 3, IC6 pin 6, and IC6 pin 8.
Timer 0 divides the 2-MHz frequency down to the 24-beat-per-quarternote level. which is then used as the
clock for timer I.
Timer I is used in conjunction with
the music-recording software and
sync interface.
Counter 2 (the third counter) may
be optionally tied to the 2-MHz clock
along with counter 0, and its output
may be wired to the clock input of
channel B of the DART, yielding an
additional high-speed serial port.
PHASE 2: THE MIDI SOFTWARE

My software implements a 16-track
polyphonic recording system (I will
sometimes refer to tracks as buffers) .

With this software you will be able to
record up to 16 tracks of polyphonic
music and later play them all back
together. Music can be entered to one
track while other tracks are being
played. Combine this capability with
multiple synthesizers and you can
simulate a whole band.
This software is written in C and
8088 assembly language and consists
of three major parts-the receiveMIDI-data portion, the transmit-MIDIdata portion, and the support portion.
[Editor's note: Jay Kubicky's MIDI programs
MIDII I I.C (source code) and RXINTI1.A

can be downloaded from BYTEnet Listings
at (617) 861-9764 . They are also available
on disk as explained in Disks and Downloads
on page 445 , or in hard copy by writing
BYTE, One Phoenix Mill Lane, Peterborough , NH 03458.1
RECEIVE FUNCTION

The receive portion of the program is
responsible for receiving all incoming
MIDI data and then storing the data
in a buffer inthe correct format (with
two accompanying timing bytes from
counter 1 of the 8253). Since counter
I is clocked by counter 0, the music's
tempo can later be altered by changing the preset of counter o.
The receive portion of the program
consists of two function levels. The
top level is the record function, known
as recbuff(), which asks you which
track you wish to record to. If there
is data already in that track, recbuff( )
gives you an option to abort. If you
decide to record to a track, recbuff()
shows you the 'Track Enable screen.
This screen allows you to choose
which buffers are to be enabled to
play and which channels they will be
played on.
After selecting a track (buffer) and
a channel. you select a metronome
speed. This is presently from 40 to
200 beats per minute but would probably still work at around 300 beats per
minute.
Next you are given various sync options. The first is audio sync, which
beeps the IBM PC's internal speaker.
The problem with this option is that
it takes a long time, and if you are trying to play any other buffers while you
record, it sounds choppy.
(co~tinued)

Why your next generation of
products should use our 5th
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»
...,

»
::l .

.zen

-<:::n

n
...,

ro

CD
CD

:;-

en...,

::I

::r

'"
cO'

0

n

The Arity Expert Systems Development
Package

CD

0

::I

::I

co

ol

CD

0

ol

~

0

;;=

The Arity SQL Development Package

::.:

Arity/Prolog Compiler and Interpreter V4

Arity's integrated family of programming tools allows you to combine software written in
Arity/Prolog, the best of the fifth generation languages, with Arity SQL, the best of the
fourth generation languages, and with conventional third generation languages such as
C or assembly language to build your smarter application.
You can use Arity/Prolog to build expert systems using the Arity Expert Systems
Development Package. Or to build natural language frontends . Or to build intelligent
information management systems. Arity/Prolog lets you build advanced technology into
your vertical applications package.

And more ...
That's not the whole story. Arity's products are all designed to be fast, powerful, serious.
Each of our products contains unexpected bonuses . Such as a one gigabyte virtual
database integrated into Arity/Prolog. The most powerful of its kind on a PC.

Quality first. Then price.
In order to be the best, we had to prove it to our customers. Our tradition of quality
software design is reflected in every product we sell. Quality first. Then price. And we
always provide the best in customer support.
Our products are not copy protected. We do not charge royalties . We offer generous
educational and quantity discounts. And we have a 30 day money back guarantee.
Try us to know that we keep our promise on commitment to quality and reliability. Try
us by using our electronic bulletin board at 617-369-5622 or call us by telephone-you
can reach us at 617-371-2422.

=====-

Or fill in this coupon . Whether you order today or not, let us send you full descriptions
of our integrated family of Arity products.
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We design and distJ;bute
high quality, set;ous
application software for
the IBM PC, XT, AT
and all MS-DOS
compatibles.
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Please complete this form to place your order and/or request detailed information.
Arity/Prolog Compiler and Interpreter V4 . .. . .. . .. . .
Arity/Prolog Interpreter V4 . . . . . . . . . . . . . . . . • . . . . .
Arity Standard Prolog . . . . . . . . . . . . . . . . . . . . . . . . . .
Arity SQL Devel opment Package . . . . . . . . . . . • . . . . .
Arity Expert System Development Package .. ... . .. .
Ari ty Screen Des ign Toolkit . . .. . .. . . .. . . . . .. . . ..
Arity File Interchange Toolkit. . . . . . . . . . . . . . . . . . . .

. . ... .. .
........
........
........
. .... .. .
. . .. . . . .
........

Quantity

Info only

$ 795.00
$350.00
$ 95.00
$295.00
$29 5.00
$ 49. 95
$ 49. 95

TOTAL AMOUNT (MA residents "dd 5% sales tax) (These prices incl ude shipping to all U.S. cities)

",,
$ _ _ _ __

NAM E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____
S HIPPING ADDRESS _ _ _ __

_ __

_ _ __ _ _ _ _ _ _ _ _ _ __

_

_

C ITY/STAT E/Z IP _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __
TELEPHONE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Payment: 0 C heck 0 PO 0 AMEX 0 VI SA 0 MC

: C ard #

Exp. date _ _ __

I

Signature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

I
I
I

ARITY CORPORATION. 358 BAKER AVENUE . CONCORD , MA 0174 2

=====--
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MIDI PROJECT

The next option is drum sync. which
sends 24 pulses per quarter note out
over the sync·out connector. The last
option is MIDI sync. which sends out
24 MIDI timing clocks per quarter
note. as well as accompanying MIDI
starts and stops.
When you have finished selecting
options. the program lets you enable
the interrupt and start the play()
routine. The receive function is
interrupt-driven so that data may be
played and recorded at the same
time. The DART is programmed to interrupt on all RxDs (receive data) and
then Rxint (receive interrupt) is enabled.
The receive-interrupt function is
ideal for this. since it operates independently of. and concurrently
with. the rest of the program. and it
takes up little time. The function
setint( ) sets up Rxi nt as interrupt OA
The functions inton( ) and intoff( ) turn
the interrupt on and off by enabling
it or disabling it in the DART. This is
important because any extraneous
playing at the keyboard might otherwise prove disastrous.
The use of multiple segments in the
program presents a problem to the interrupt operation. For instance. when
Rxint is called. there is no telling what
the processor was doing prior to the
MIDI interrupt. Thus. the DS (data segment) could be set at anything. and
the program would have no access to

Advanced
Authorized
Dealers

external variables of buffer space. To
avoid this potential problem. I store
the DS at a fixed spot in low memory
so that Rxint knows where to find it
when it is called. This spot is located
at 04FA and is reserved by DOS as a
space for "intra-application communication."
Since the 8088 disables further interrupts when it executes any interrupt. you must be careful to turn the
interrupts back on when entering
Rxint so that system tasks such as
supporting a timer can still be supported. The.program must also issue
an EOI (end of interrupt) to the 8259
PIC (programmable interrupt controller) just before returning. The Rxint
function records the following types
of MIDI data: note-on. note-off. program change. control change (all
types). channel velocity. and notebender. Figure 2 shows th e format
used to store MIDI data in memory.
As you can see from figure 2. four
bytes are required for both note-on
and note-off bytes. This stores a high
resolution 16-bit timing byte and the
note velocity. I chose to implement
the sequencer this way because it is
the easiest and most straightforward
way possible. It is also possible to
simply store a note and a duration
byte (and perhaps one or two velocity bytes). but this would require much
more complicated software.
.To save memory. I chose to store
(continu ed)

Message
Type:
note-on
note-off
control change
program change
channel velocity
note bender

First
OOvvvvvv
OOvvvvvv
11000000
01000000
01000001
10wwwwww

Second
LLLLLLLL
LLLLLLLL
LLLLLLLL
LLLLLLLL
LLLLLLLL
LLLLLLLL

Third
MMMMMMMM
MMMMMMMM
MMMMMMMM
MMMMMMMM
MMMMMMMM
MMMMMMMM

Fourth

Innnnnnn
Onnnnnnn
ONNNNNNN Occccccc
Oppppppp
Oaaaaaaa

vvvvv - top 6 bits of velocity byte
LLLLLLLL - low-order byte of time
MMMMMMMM - high-order byte of time
nnnnnnn - note number
NNNNNNN - controller number
ccccccc - cont roller value
ppppppp - new program
aaaaaaa - channel pressure
wwwww - top 6 bits of high-order byte of pitch-bender

Figure 2: Memory format for MIDI program data.
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Fifth

(Eastern U. S.)
Aardwolf Microsystems
217 East 85th , Suite 102
New York, NY 10028
212/538-7840
Advanced Information Systems, Inc.
1336 Edna S.E .
Grand Rapids, MI 49507
616/243-1312
Corporate Micros, Inc.
333 West 52nd St., Suite 1204
New York, NY 10019
212/315-2853
Crest Systems, Inc.
2101 Magnolia Ave ., Suite 208
Birmingham , AL 35205
205/328-4882
Fast Forward, Inc.
129 Adams Street
Louisville, KY 40206
502/589-0301
ICS Software
PO.C. 359015
Brooklyn , NY 11235
718/743-4050
INACOMP Computer Centers
700 Remmington Road
Schaumburg , IL 60195
312/519-1900
Micro City Computers
110 West 31st Street
New York , NY 10001
212/563-6110
Mitech Corporation
#1 Perimeter Park South , Suite 335-S
Birmingham, AL 35243
205/967-0605
Modular Management Systems, Inc.
451 Bloomfield Ave.
Caldwell, NJ 07006
201/228-3838
National AI Lab, Inc.
1800 Century Blvd ., Suite 770
Atlanta , GA 30345
404/633-3900
Network Data Systems, Inc .
3419 Pierson Place
Flushing , MI 48433
313/732-6340
PRISM Computer & Consulting
Services, Inc.
2100 Riverchase Center. Suite 420
Birmingham , AL 35244
205/988-5111
Southeastern Systems, Inc.
619 East Price Ave ., Suite #12
Gastonia, NC 28054
704/866-8048
TRIMARC Systems, Inc.
11716 Parklawn Drive
Rockvi lle, MD 20852
301/231-4991
Upen Computer Systems
4701 N.W. 72nd Avenue
Miami , FL 33166
305/594-2980

THE
SOFTWARE
LINK, INC.

0386E
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WALTZ

LISP

The universal, superefficient
LISP for MS-DOS and CP/M.
Waltz Lisp is a very powerful and complete
implementation of Lisp. It is substantially
compatible with established mainframe Lisps
such as Franz (the Lisp running under Unix),
Common Lisp, and MacLisp.

IllItMlffill

In independent tests,Waltz Lisp
- , , - - - was up to twenty(!) times faster
than competing microcomputer Lisps.

I¥@iui@*

Built-in WS-compatible full_ ........ screen file editor. Full debugging and error handling facilities are available at all
times. No debuggers to link or load.

I:ttTiUfit!j1 Random file access, binary file
- - - - support, and extensive string
operations make Waltz Lisp suitable for general
programming. Several utilities are included in the
package.

I#TIII.

Functions of type lambda (expr),
- _ . _ - nlambda (fexpr), lexpr, macro.
Splicing and non-splicing character macros. Full
suite of mappers, iterators, etc. Long integers (up
to 611 digits). Fast list sorting using user defined
comparison predicates. Built-in prettyprinting and
formatting facilities. Nearly 300 functions in all.

lafttfiHhI

Transparent (yet programmable)
- - - - - handling of undefined function
references allows large programs to reside partially
on disk at run time. Automatic loading of initialization file. Assembly language interface.
Each aspect of
the interpreter is
described in detail. The 300+ page manual
includes an exhaustive index. Hundreds of illustrative examples.

Superbly documented.

16-bit versions require DOS 2.x or CP/M-86 and 128K
RAM (more recommended) .
Z-80 version requires CPIM
2.x or 3.x and 48K RAM
minimum. Waltz Lisp runs
on hundreds of different
computer models and is
available in all disk formats.
WALTZ LISP

$169

L::::::::::P~
=~:::ll ·Manual only: $30 (refund[,

able with order) . Foreign
orders: add $5 for surface
mail. $20 for airmail. COD add $3. Apple CPIM, hard
sector, and 3" formats add $15. MClVisa accepted.

For further information or to order call

•

1-800-lIP-4000

Dept. 31

IZI

In Oregon and outside USA call 1-503-684-3000.

15930 SW Colony PI.
Portland , OR 97224
-INTERNATIONAL
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only the top 6 bits of the 14-bit pitchbender code. To store all 14 bits
would have required 5 bytes, and
since pitch-bends don't usually take
up a lot of space, 6 bits is_enough .
Control changes, however, do take up
a lot of space (5 bytes). So I recommend that anything that outputs a
control change be used sparingly.
Channel pressure (or velOCity) is
simply a way to transmit overall
volume control over MIDI and is
generally implemented on remote
keyboards only.
PLAY FUNCTION

The play portion of the program compares the timing bytes of the data
stored in each track against the value
of the 82 53's counter I and sends out
the appropriate codes when it finds
a match .
The playnote function consists of
four levels. The first level (pbuffs( )) is
used for setup. This function asks you
to select buffer assignments, metronome speed, and sync options, just
like the recbuff( ) function. When the
selection process is completed, the
program starts the play() routine.
This function loops through all the
active tracks (up to 16 tracks) , (A track
doesn't have to be active, even if it has
music in it.) If the program finds an
active track, the program then calls
playfrom(). If all active tracks, or just
track 0 (the conductor track) , have run
out of data, the playfrom() function
returns. Otherwise, it loops through
each track and checks timing information after each loop. Then after all 16
loops, it polls the keyboard and
checks for a critical-error return from
Rxint.
Playfrom( ) compares the next message stored in the buffer with the current timing value of the 8253. Then
it decides if the counter value is equal
to or less than the value in memory
(remember, the 8253 is a down
counter). If it is time for a given message to be sent out. the playfrom()
function switches the top two bits of
the first byte of the message to create
the necessary MIDI function required.
The final layer of the play loop contains three functions that are written
in machine language for the speed advantage. The rest of the program is

devoted to support and added features.
RUNNING THE PROGRAM

When executed, the program seizes
all contiguous RAM until it runs out
of either buffers or memory. A minimum of two and a maximum of sixteen 24K-byte (3200-note) buffers are
available for recording and playback
After the memory allocation, a main
menu displays all available options:
Erase a Track, Record to a Track. Play
from a Track, Track Information, Save
a Track, Load a Track, Set MIDI
Modes, Modify Input Filter, and Quit.
Only one option requires explanation. Track Information displays the
transmit channel number. the memory used, memory remaining, and
total memory in a given track. This is
important information because Rxint
has no memory-size checking and will
let you play over track boundaries,
"bleeding" onto the next track(s). This
means you must be careful not to
record onto tracks that have been
"bled on ." The input filter is associated with the Rxint routine and
filters out certain commands (such as
pitch-bend, etc.) before they are saved
in the buffer.
My MIDI interface program provides no editing capabilities, but
these could easily be added. It also
does not provide auto-correction.
which is the process of rounding
notes off to the neare~t eighth note,
sixteenth note, etc., to make up for
sloppy playing.
The entire MIDI interface program
was written with the DeSmet C compiler, and certain elements of it may
be compiler-dependent.
Other MIDI interfaces are available
for the IBM Pc. and the software
associated with them provides added
features, but they are often expensive.
Typical MIDI interface hardware for
the IBM PC costs $200. The software
needed for the interface can cost from
$ 50 to $ 500. This entire interface can
be built for under $75 including the
software.
Editor's note: Copies of tfle MIDI specification can be obtained by sending $ 35 to tfle
International MIDI Association, 11857
Hartsbrook St., Nortfl Hollywood, CA
91607, (818) 505-8964 .•
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·ATK~~ard

• 16~bit 8088~2 System Unit
(runs at 4.77 or 6.66MHZ)
• 640K on Mother Board
• 360K Hoppy Drive

• 130W ~ower Supply
• Operations Manual
• One Year Limited Warranty

$795

Microsoft GW Basic'" $95 • IBM DOS 3.1 $85 • 8087 -2 $149
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Our Thrbo PC''' has sold in large quantities since the first week we introduced it. Of course, that's not surprising, since we
were the first company to break the $800 barrier with a machine that outruns the "Big" name by a 40% speed factor. Now,
we're going to extend the margin even further by offering a 30-day money back guarantee. If that so unds good, it'll look
even better when one of our Thrbo PC's is on your desk. So call us today. We're guaranteeing yo u'll like what yo u get.
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Ct PC'S LIMITED'·
SALES CALLS OUTSIDE TEXAS, 1-800-426-5150
SALES CALLS INSIDE TEXAS, 1-800-252-8336
1611 Headway Circle, Building 3, Austin, Texas 78754

Sales Calls from anywhere in the country, (512) 339-6962
Technical Support Calls, (512) 339·6963 Customer Service Calls, (512) 339·6964
·l.imj"d ~·' m 'H ! Telex No 9103808386 PC LTD FAX (512) 339.6721

And if that's not enough to convince you,
now we've got a 30.day money· back guarantee.
• One Year Limited Warranty
• 80286-based System Unit (Runs at 6MHZ. 8MHZ option
included at no extra charge.)
• 1024K on Mother Board
• 1.2 Meg Floppy Drive
• Combined Floppy/Hard Drive Controller Card
• AT Keyboard
• 192W Power Supply
• 2 Serials and 1 Parallel Port
• Clock/Calendar with Battery Backup
• Operations Manual

$1995
Microsoft GW Bas ic no $95 • IBM DOS 3.\ $85 • 80 287 $ \95

I'm Michael Dell, President of PC's Limited. And I want you to know about your latest industry-leading step. We're so sure
that you'll like everything about our PC's Limited AT that we're willing to offer you a 30-day money back guarantee on it.
This machine, with I024K on the Mother Board and an 8MHZ option included at no extra cost, has been a standout since
we introduced it. So give us a chance to show you what it can do for your operation. With a deal like this, there's no way
you can lose. (And &ee the opposite side of this page for information about our Thrbo PC", plus details on our guarantee.)

Floppy Disk Drive
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$109

64KRAM
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Set of 9 chips, lOll or I so ~ano.e<ond,

PC's Limited AT
Multifunction Card

ELECTRONI CS

Hair-Heigh!, DSIDD

PANASONIC

• Expandable To 3 Meg
(1.5 on Board/1.5 on Piggy Back Board)
• Supports 64 or 256K Rams
• Parallel Port
• Serial Port (2nd Serial Optional)

Halr-Heiglu, DSIDD

TEAC
55 -B, Half-Heigh!, DSIDD

$159
• lext Mode 80 X 25
• Graphics Mode 72 0 X 348
• One Parallel Printer Port

Piggy Back

Seagate
20, 30 and 40 MEG
High Speed
40 MS Access Time
Hard Drives for AT'M

PC's Limited PC·576 RAM Board
• Expandable to 576K
• Supports 64K or 256K RAMS
• Fits in Short Slot

$69w/0K
SOLVE YOUR POWER PROBLEM.

Heads park automatically
at power down.

XT~

POWER 130W

20 MEG $579
30 MEG $699
40 MEG $819

• Stria I Pori

Two Year Warranty'

In ( ludc~

w/384K $149
PC'S LIMITED

MONO·l MONITOR RGB·l MONITOR

$459

$159

w/OK Board 159 w/OK

Ac~valor.

PC'S LIMITED Six Function Card

$169

$199

U.IIUn,ar
Vol .. Coli

• lIpgrad"bk III ,\8qK
• Clock/C"lendar
• I nc1 ud{'s Soft ware
• Parallel Port

PC'S LIMITED

300/1200 Baud Hayes

$10"""

PC's Limited Monochrome Graphics
Fully Hercules Compatible

w/OK $99

$99

Compatible Modem
Fits in Short Slot

256K RAM $29 ~~~~PS

• Game Port

• Serial Port
• Parallel Port
• Clock
• Software
• Fits In Short Slot

Directly replaces power
suppl y in pc. "
Fully XT" compatible.
One Year Warrant y -
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Seagate H D j Western Digital Controller
20 MEG Hard Disk System for PC '

WARRA NTY
F.lr Warrant" St: r\'in': O n ... year Limited Warran t)' n n P C'~
Limited pro du c l ~ . Contan Tec hnical Suppon f(l( a RClUrn
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Durin!: the Wa rrant)· Period, PC's limifl' d will repair o r rl'place ile m s al our o pliu n .

Internal
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For Xebec 1220 Combined Floppy/Hard Disk Conlroller add $75 .
In cludl's Seagale Hard Disk. Western Digiul Controll er. Ca bl e~.
~Ianual. Software. and ~t o unting Hardware.
Boots From Hard Disk 6; .\15 :\.c ce s~ Time Ont' rear Warrant~
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PLEASE SPECIFY YOUR COMPUTER TYPE WHEN ORDERtNG.

D PC'S LIMITED"
SALES CALLS OUTSIDE TEXAS, 1·800·426·5150
SALES CALLS INSIDE TEXAS, 1·800·252·8336
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UNITEXPC™
* System Board Expandable to 640K
* 256k Random Access Memory
* 8 Expansion Slots
* 360k F10ppy Disk Drive
* 135 Watt Power Supply
* 5150 Type Keyboard
* Runs IBM PC Software
* One Year Warranty*
Same System Plus 10 MB Hard Disk

UNITEX

ATTM

* System Board Expandable to 1024K
* 512k Random Access Memory
* 1.2 MB High Capacity Floppy Disk Drive

* Combined Floppy and Hard Disk Controller
* 230 Watt Power Supply

* Battery Backup Clock/ Calendar
* AT Keyboard
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UNITE X
TURBOTM
* System Board Expandable to 640K
* Keyboard Selectable 4.77Mhz and
8 Mhz Speeds

* 256K Random Access Memory
* 360K Floppy Disk Drive
* 135 Watt Power Supply
* 5150 Type Keyboard
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MIDI
PROGRAMMING
BY DONALD SWEARINGEN

Processing the MPU--40 1 track data stream
IN A PREVIOUS BYTE article ('A MIDI
Recorder," Inside the IBM pes. Fall
1985), I described a software system .
written in FORTH . for recording and
playing back keyboard music using a
MIDI-equipped synthesizer and
Roland Corporation's MPU-401 MIDI
interface for the IBM Pc. The program
in that article. MPU40I.PCF. handles
the communication requirements of
the MPU-401 device and the MIDI
protocol to store and play back MIDI
data. MPU401 .PCF stores the MIDI
data received from the MPU-401 for
each of eight "tracks" (which make up
the track data stream) in the memory
of the IBM PC as an array of 4096
contiguous bytes.
In this article. I will present a
number of software algorithms. written in Thrbo Pascal for the IBM Pc. for
processing such a track data stream.
Among these are procedures for
transposing MIDI pitches. scaling
MIDI velocity values. modifying MIDI
channel information. and quantizing
timing values.
MIDI PROCESSING CONSTANTS
The MPU-40 I track data stream consists of a succession of track events
(see figure I). To simplify the process-

ing of the track data stream. I have
defined a number of constants and
data structures that are useful in manipulating the basic track events and
MIDI information in the track data
stream .
The program constants (listing I)
establish certain values that are used
throughout the track data stream processing procedures. (Good programming dictates that you isolate such
values in a single sectio n of the program rather than scatter " magic numbers" throughout your code. This way.
you only need to make modifications
to any quantities in question in one
place.)
The MPU-401 constants are va lues
expected in track events received
from the MPU-401. They represent
either a special timing overflow byte
or one of several MPU "marks" that
the MPU-40 I transmits in the track
data stream . The MPU-401 default
timebase and tempo constants will be
used to calculate actual track event
times as a function of the relative
event timing bytes contained in each
track event.
The MIDI command constants represent the eight basic MIDI commands that are contained within MIDI

status bytes (figure 2). Listing I also
defines a text string for each MIDI
command, to be used in translating
the track events within a track data
stream into a readable format.
Following the MIDI text. listing I
defines a number of general-purpose
constants that the MIDI processing
functions require: error flags for function results, the size of data files containing track data, some MS-DOS file
system constants, and text for hexadecimal conversions.
MIDI PROCESSING DATA TYPES
The MIDI data types (listing 2) define
the basic structures around which the
MIDI processing functions will be designed.
The he>L-str type is used for conversion of a single byte to its hexadecimal equivalent in ASCIl.
The tracLevenLtype summarizes the various types of track events
the program may expect to receive
from the MPU-401 . The tracLevent
structure is designed to store a single
(continued)

Donald Swearingen (100 Valencia #261.
San Francisco, CA 94103) is a freelance software developer, consultant, musician, and
composer.
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Track Events
Event message bytes

Timing byte
I-byte event

2-byte events

3-byte events

4-byte events

Figure I:

F8
OO-EF
OO-EF
OO-EF

F8
F9
FC

OO-EF

0O-7F

OO-EF

0O-7F

0O-7F

OO-EF

CO-OF

0O-7F

OO-EF
OO-EF

80-SF
EO-EF

0O-7F
0O-7F

Event type

Description

OVFL

Timing overflow

MARK

MPU Marks
NOP (F81, Measure end (F91
Data end (FC)

MIDI

MIDI messages using
current running status

MIDI~S

MIDI messages establishing
new running status

0O-7F
0O-7F

The MPU-40 I track data stream consists of track events, which may be one of four types and may be from I to 4 bytes long.

Listing I:

Constants used in processing the MPU-40 I track data stream.

const
TIMING_OVERFLOW = 248;
NOP = 248;
MEASURE_END z 249;
DATA_END = 252;
MAX_TIMING_COUNT = 240;

I MPU-401 Constants I

TIMEBASE = 120.0;
TEMPO = 100.0;

MPU-401 Default Timebase
MPU-401 Default Tempo I

MIN_MIDI_DATA = 0;
MAX_MIDI_DATA = 127;

Minimum MIDI Data Value
Maximum MIDI Data Value

NOTE_OFF = 0;
NOTE_ON'" 1;
AFTER_TOUCH_K s 2;
CONTROL_CHANGE - 3;
PROGRAM_CHANGE = 4;
AFTER_TOUCH_P = 5;
PITCH_WHEEL = 6;
SYSTEM_EXCLUSIVE = 7;

MIDI Commands

MIDI_MESS_TEXT :
array[0 .. 7] of string[20]
( 'Not e Of f ' ,
'Note On',
'After Touch (key)',
'Control Change',
'Program Change',
'Aft er Touch (poly)',
'Pitch Wheel',
'System Exclusive') ;

MIDI Command Text Strings

ERR = -1;
NOERR .. 0;

Function error flags

TRACK_DATAFILE_SIZE .. 4096;

MPU-401 track data fi Ie

FILENAME_LEN .. 14;
RECORD_LEN - 128;

MSDOS fi lename length
MSDOS record length J

DIGITS:
array[0 . . 15] of char =
'0123456789ABCDEF';

Hex conversion digits

I

I

I

track event. The tracLevenLblock
stru cture (figure 3) conta ins a single
track event and th e "environment" in
which the event occurs, including the
running status for the track from
which the event was extracted, the
event length, and the event type.
The tracLdat~stream structure
simply provides storage for a single
track data strea m. The tracLdat~
block structure (fi gure 4) contains a
complete track data stream (tds) and
several other items useful in steppi ng
through the track events conta ined in
the track data stream: a pointer to the
next byte to be accessed in the track
data stream (tds_ptr), an end-of-data
indicator (edat). and the track event
currently being processed in the track
data stream (curr).
A fin al track event block constant
(OVFLEVENT) is defined for use as
a timing spacer in a track data stream.
SIMPLE

J

MIDI UTILITIES

Yo u ca n use the basic MIDI utility
functions (li sting 3) apart from the
MPU-401 processing environment.
They opera te strictly on M IDI data, independent of track data stream considerations.
The Boolean fun ction midi_status
determines whether a prospective
MIDI data byte is a MIDI status byte
Function midi_chan returns the M IDI
channel (0-15) from a MIDI status
byte. Function midi_cmnd returns
the MIDI command portion from a
MIDI status byte. Function nmdat
(continued)
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I5 I4

BIT

7

6

VAWE

I

COMMAND

3

I 2 1 II
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0

CHANNEL

Figure 2: A MIDI status byte contains a 3-bit figure that represents one of the eight
basic MIDI commands and a 4-bit figure that directs the MIDI message to one of up
to 16 MIDI devices connected to the system.

Listing 2: Data types used in processing the MPU-401 track data stream .

type
hex_str = string[2];
track_event_type z
(

OVFL.
MARK,
MIDI.
MIDCRS,
UNKNOWN

1 Result of byte-->hex conversion
1 MPU-401 Track event type

I
I

1 Timing Overflow I
1 MPU mark I
1 MIDI using curro running status I,
1 MIDI setting new running status
1 Undefined track event

Number One
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I

68010/68000

);

1 Single track event
track_event z
record
1 Event relative time
time : byte;
1 Event directive
mess: array[1 .. 3] of byte;
end;
I Track event access environment
track_event_block record
running_status: byte;1 Current track running status
event_len: 1 .. 4;IEvent length. i ncluding timing byte
event_type : track_event_type;
event: track_event;
end;
track_data_stream 1 In memory track data stream fl Ie
array[1 .. TRACK_DATAFILE_SIZE] of byte;
track_data_block -I track data stream access environment
record
tds : track_dot a_stream;
1 track data
1 track data read pointer
tds_ptr : 1 . . TRACK_DATAFILE_SIZE;
edat : boolean;
1 indicates end of track data
curr : track_event_block ;
1 current track event
end;

I
I

(
tlme:MAX_TI~ING_COUNT;

mesa: (0.0.0)

IBM/AT/XT/PC-

I

8/10/12.5mz No VUilIt States

I

$129500 Oty. 1

I
I
I
I
I
I
I

const

I Track overflow event constant
OVFL_EVENT : track_event_block (
I used to Insert timing spacers
running_status:0;
1 Into Track Data Stream
event_len:1;
event_type:OVFL;
event:

Coprocessor for

I

I
I

FEATURES
.1-2 MB RAM (1MB Standard)
• 16K-64K EPROM
.2-8 Serial Ports
Async / Sync/ Bisync Communications
• Battery-backed Real Time Clock
• Battery-backed 2K-8K RAM
.2 Parallel Ports
.68881 Math Coprocessor
• Memory-mapped Dual-port BUS
.3-9 Users Per Board (3 Standard)
• Up To 16 Boards Per AT /XT fPC
• Can Operate As Standalone Processor
SOFTWARE

• OS9 (powerful UNIX-like Multi-user OS)
• CPM /68K
• Software selectable OS including concurrent
PC DOS /OS-9 or CPM /68K operation
• Support Module for IBM Graphics
• High-speed Local /Global Disk Caching
• Basic, Pascal. Fortran, C, and COBOL

Systems

)
);
West: 4704 W. Jennifer, Suite 105, Fresno, CA 93711 , 209/276·2345
East: 67 Grandview, Pleasantville, NY 10570, 9141747·1450
Distributor: Telemarketing Services, Inc.
1897 Gard en Ave., Eugene, OR 97403, 503/345·7395
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returns the number of data bytes associated with a given MIDI running
status. Function midi_dat<L-limit
limits MIDI data to values within the
accepted MIDI data range, as necessitated by certain types of processing
of MIDI data values (e.g., scaling
velocity data).
Use of these basic MIDI utilities
enhances the understandability of the
source code while providing for a
more efficient MIDI programming environment.

Running Status
Event Length

I 80-FF I

8

I OVFL,MARKMIDI,MIDI_RS I
Track Event I Variable I length I track
event
Event Type

Figure 3: Tfle track event block contains tfle running status for the track from whicfl
tfle event was extracted, tfle event lengtfl (from I to 4 bytes long). tfle type of event,
and tfle actual track event.

MANAGING THE TRACK DATA
STREAM

The procedures and functions for
managing the track data stream
(listing 4) move track data between
MS-DOS files and track data blocks.
They also provide access to data
bytes within the track data stream and
allow you to display (dump) a track
data stream in hexadecimal format.
The Turbo Pascal routines described in this article can process the
unaltered track data stored by the
FORTH program MPU40I.PCF However. the data arrays used by
MPU40I.PCF for storage of track data
must somehow be made available in
the Turbo Pascal environment. To accomplish this, you can store a track
data stream array (all 4096 bytes)
from the FORTH environment into an
MS-DOS block file. Then you can easily read the file into a track data block
structure for processing in Turbo
Pascal. You can then load the output
files created by the Turbo Pascal
routines back into the FORTH environment for playback,
The procedure reseLtracLdata
resets the "environment" variables in
a track data block so that the track
data block can be accessed from the
beginning. Procedure 10ad_tracL
data prompts the user for the name
of the MS-DOS file to be loaded and
then loads the file into a target track
data block. Procedure save_tracL
data saves a track data block in a
specified MS-DOS file.
The function this_byte returns the
current data byte in the track data
stream within a track data block. The
procedure advance moves the track
data stream pointer in a track data
(continued)
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Track Data Stream
tds

Track Data Stream Pointer
tds_ptr

End-of-Data Indicator
edat

Current Track Event Block
curr

Figure 4: Tfle track data block structure (as defined by listing 2) contains a complete
track data stream (up to 4096 bytes long) made up of variable-lengtfl track events, a

pointer to tfle next byte to be accessed, an end-of-data indicator, and tfle track event
currently being processed.

Listing 3: Basic MIDI utility functions.

1 Return

true if Input Is a MIDI status byte

I

function midi_status(mldl_data_byte:byte):boolean;
begin
if (midl_data_byte > MAX_MIDI_DATA) then
midi_status:-true
else

midi_status:-false;
end;

1 Return
I

the channel # from a MIDI status byte

1 Return
I
'

the command portion of a MIDI status byte

function midl_chan(runnlng_status:byte):byte;
begin
midi_chan:-runnlng_status and 15;
end;

function mldl_cmnd(runnlng_status:byte):byte;
begin

MIDI PROGRAMMING

midi_cmnd:~(running_status
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shr 4) and 7;

end ;

Hof data bytes associated
with a given MIDI status byte

I Return
!

function nmdat(running_status:byte) : byte;
begin
i f (midi_cmnd(running_status) in
[PROGRAM_CHANGE, AFTER_TOUCH_P]) then
nmdat:=1
else
nmdat:=2 ;
end;

! Limit input to val id MIDI data range
!

function midi_data_1 imit(midi_data_byte:integer) : byte;
begin
if midi_data_byte < MIN_MIDI_DATA then
midi_data_1 imit:=MIN_MIDI_DATA
else if midi_data_byte > MAX_MIDI_DATA then
midi_data_1 imit:=MAX_MIDI_DATA
else
midi_data_llmit:=mldi_data_byte;
end;

Number One
In Performance
Hard Disk
Intelligent

Listing 4: Basic track data stream procedures and functions.

I Reset status and pointer variables in track data block
!

procedure reset_track_data(var tdt:track_data_block);
begin
wi th tdt do
begin
tds_ptr : =1;
edat :=false;
curr.running_status:=0;
curr.event_type:-UNKNOWN;
end ;
end ;

VCR Backup
for AT/XT/PC
FEATURES

I Load track data stream from user

specified fi Ie into track data block

!

procedure load_track_data(var tdt:track_data_block);
vcr
tdf : Fi Ie;
tdfn : strlng[FILENAME_LEN];
begin
reset_track_data(tdt) ;
write( ' Track data filename: ' );
r eadln(tdfn);
assign(tdf,tdfn);
reset(tdf) ;
blockread(tdf,tdt.tds , TRACK_DATAFILE_SIZE div RECORD_LEN);
close(tdf);
end;

• High speed microprocessor
controlled backup (68000)
• Two channel interface
• Built in LAN channel
• Software control of most VCR
functions including Fast Forward ,
Rewind, and auto backup using VCR
timer capabilities
• Economical VHS or Beta formats

I Save track data stream from track
data block to user specified file

!

procedure save_track_data(tdt:track_data_block);
vcr
tdf : File ;

(continued)
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The track event
management functions
constitute the core
of the MIDI data
processing routines.
block forward to pOint to the next
data value.
The function itox and the procedure
dump_tracLdata work together to
provide a hexadecimal dump of a
track data block on the console
device.
TRACK EVENT MANAGEMENT

The track event management functions (listing 5) constitute the core of
the MIDI processing routines. These
functions and procedures serve to
simplify the actual processing of the
track events in the MPU-401 track
data stream.
The procedures track_event_
message and next_tracLevent
work together to copy the next track
event in the track data stream within
a track data block into its current track
event block. The action of these procedures is built entirely around the
structure of the MPU-401 track event
(recall figure 1), which can be from 1
to 4 bytes in length.
Procedure next_track_event
scans the next byte of the track data
stream (assumed to be a timing byte)
to determine the appropriate action
to take. If the byte represents a timing overflow event. the procedure
places the single-byte event in the current event block and the procedure
takes an exit. If the track event is a
multi byte event the procedure passes
control to tracLevenLmessage so
that the message bytes of the track
event can be placed in the current
event block.
Procedure tracLevent_message
handles MARK. MIDI. and MIDI_RS
track event types. In the case of
MARK events. the practice stores the
single message byte in the current
(continued)
21b
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tdfn : string[FILENAME_LEN];
begin
write('Track data filename: .);
readln(tdfn);
assign(tdf.tdfn);
rewr i te(tdf);
blockwrite(tdf.tdt.tds.TRACK_DATAFILE_SIZE div RECORD_LEN);
close(tdt);
end;

1 Return current track data byte from track data block
!

function this_byte(tdt:track_data_block):byte;
begin
this_byte:ztdt.tds[tdt.tds_ptr];
end;

1 Advance

pointer to next track data byte
in track data block

I

procedure advance(var tdt:track_data_block);
begin
tdt.tds_ptr:~tdt.tds_ptr+1;

end;

I
I

Convert byte to hexadecimal ASCII string

I
I

Dump track data stream in hexadecimal format

function itox(i:byte): hex_str;
begin
itox[0]:-chr(2);
itox[1]:=DIGITS[i div 16];
itox[2]:=DIGITS[i mod 16];
end;

procedure dump_track_data(var tdt:track_data_block);
label
return;
vor
n.st.off : integer;
begin
writeln('Track Data Stream Dump ... ·);
writeln;
write('
.);
for n:=0 to 15 do
write(itox(n):4);
writeln;
n:=0 ;
whl Ie (n < TRACK_DATAFILE_SIZE div 16) do
begin
st:=n*16;
write(itox(st div 256):2.ltox(st mod 256):2.' .);
for off:-0 to 15 do
begin
wrlte(ltox(ord(tdt.tds[st+off+1]»:4);
if (tdt.tds[st+off+1] • DATA_END) then
goto return;
end;
wrlteln;
n:-n+1;
end;
return:
writeln;
end;

MIDI PROGRAMMING
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Listing 5: Procedures and functions for processing track events.

I Fi II in the message bytes of the current
Track Event in a Track Data Block

I

procedure track_event_message(var tdt:track_data_block);
var
i : byte; f index counter J
label
return;
begin
with tdt.curr do
begin
case this_byte(tdt) of
NOP . MEASURE_END. DATA_END:
begin
event_type:=MARK;
if (this_byte(tdt) = DATA_END) then
tdt.edat:=true;
event . mess[event_len):=this_byte(tdt);
event_len:=event_len+1;
advance(tdt);
goto return;
end;
128 .. 239: f MIDI status byte J
begin
running_status:=this_byte(tdt);
event_type:=MIDI_RS;
event.mess[event_len):=this_byte(tdt);
event_len:=event_len+1;
advance(tdt);
end;
else
event_type:=MIDI;
end; f case J

! fi II in MIDI data bytes J
for i:=1 to nmdat(tdt.curr.running_status) do
begin
event.mess[event_len):=this_byte(tdt);
event_len:=event_len+1;
advance(tdt);
end;
end; f with tdt.curr J
return :
end;

IBM/AT/XT/PC- Smz
No wait States
FEATURES

! Advance to the next Track Event In a Track Data Block
I

procedure next_track_event(var tdt:track_data_block);
label
return;
begin
if (tdt.edat) t~en I end of data I
goto return;
with tdt.curr do
begin
event_I en :-1; { count event time J
case this_byte(tdt) of
TIMING_OVERFLOW:
begin
event_type:-OVFL;
event.time:-MAX_TIMING_COUNT;
advance(tdt);
goto return;
end;
0 . . 239: { timing byte J
begin

Number One
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• 64K·256K RAM
• 2K·8K EPROM/Static Ram
• 2 Serial Ports
Async/Sync/Bisync Communications
• Real Time Clock
• Memory-mapped Dual-port BUS
• On-board/Remote Reset NMI capability
• Up To 32 Boards Per AT/XT/PC
• Can Operate As Standalone Processor
• Less Than Full Size Board
(will fit other compatables.)

SOFTWARE
• ZP/M tm CP/M Emulation Software
(Supports Most CP /M Software)
• Multiuser Capability If Used As A
Slave Processor
",,,"o,u"',,,,,
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Systems
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1-800-222-8324

l\Ti\I
Totally
IBM
Compatible
A Full 1 Year
Warranty
Basic Atai WI2 Drives .... $695.00
Atai Super Unit
• 2-360 K Floppy
• 135 Walt power
supply
• Amber tilt swivel
monitor
• 640 K m'emory
• Serial/Parallel Port
• Clock Calendar
• MS/DOS 2.11
• 1200/300 Internal
Modem

• Monochrome
Graphics Cord
• 100 CPS NLQ Printer
w/tractor
• All cables
• General Ledger
Software
• Word Processor
• Database
• Communications
Software

A Truly Complete System, only $1495.
Compare Against IBM, AIt, Leading Edge!!!

BROTHER M-1509
180 CPS Wide Column
Beats EJJson FX-286
For Price/Performance.
Standard NLQ mode w/tractor
Call For Lowest Price.

Brother Printers

• M-ll09 ....... $195
• HR-15XL . .... . $360
• HR-25 .. . ... .. $499

• HR-35 .. . .... . $680
• Twinriter-5 Dual
Head ....... $ Call

EPSON
• LQ-800 .. . ... . $545
• LQ-l000 . .. ... $765
• LQ-1500 ... ... $999
Accessories Available

Panasonic
• KXP 1080 ..... $199
• KXP 1091 .... . $239

Epson Products

Okidata

• LX-80 ...... .. $220
• LX-90 ..... .. . $240
• FX-80+ . . ..... $259

• 182 .. ... .... . $299
• 192 .. .. .... .. $399

• FX-85 .. .. . .. $ Call
• JX-80 .. ....... $349
• FX-286 .. .... $ Call

• 193 .. .... .. .. $599
·84 .... .. .... . $699
• 2410 .. ...... $1499

HARD DRIVE & BACKUPS
·10 Meg ....... $385
• 20 Meg ....... $475
• 30 Meg ... ... . $690
• 40 Meg ....... $795
• 10 Meg external Hard
.......... .... $545

• 20 Meg External Hard
. ... .. ....... . $635
• 20 Meg Tope . $595
• 60 Meg Tope . $795
All Drives Sea gates w/
Controller

CARDS & ACCESSORIES for IBM
• Mono/Printer $95.00
• Color/Printer $99.00
• Mono/Graphics/
Printer .. .... $99.00

• RS-232 .... .. $59.00
• RS-232/Clock $69.00
• Parallel ... .. $59.00
~

1-800-222-8324-~

CALL NOW!!!!

~

COMPUTER S
INTERNATIONAL
6619 U.S.1 Miami, FI 33143
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event.time:-this_byte(tdt);
advance(tdt);
track_event_message(tdt);
end;
end; I case I
end; I with tdt.curr J
return:
end;

I Store a Track Event in a designated Track Data Block
!

procedure store_track_event(var tdo:track_data_block;
eblk:track_event_block);
var
i : byte; I Index counter
begin
case eblk.event.time of
MAX_TIMING_COUNT:
begin
tdo.tds[tdo.tds_ptr]:=TIMING_OVERFLOW;
advance(tdo) ;
end;

e .. 239:

begin
tdo.tds[tdo.tds_ptr]:=eblk.event.time;
advance(tdo);
for i:-1 to eblk.event_len - 1 do
begin
tdo.tds[tdo.tds_ptr]:seblk.event.mess[i];
advance(tdo);
end;
end;
end; I case I
end;

I Display a track event on the user console
!

procedure disp_event(eblk:track_event_block);
var
i : byte; I Index counter I
I abe I return;
begin
with eblk do
begin
write(event.time:4);
if (event_len - 1) then
begin
wrlte(' Timing Overflow':16);
goto return;
end;
if (event . mess[1] in [NOP,MEASURE_END,DATA_END]) then
begin
case event.mess[1] of
NOP :
begin
wrlte('NOP':16);
goto return;
end;
MEASURE_END:
begin
write('Measure End':16);
goto return;
end;
DATA_END:
begin
write('Data End':16);
goto return;
end;
end; Icasel
end; Ii q

Inquiry 296

MIDI PROGRAMMING

i :=1;

if (midi_status(event.mess[1]» then
begin
write(MIDI_MESS_TEXT[midi_cmnd(event.mess[1])]:16);
i :=i+1;
end
else
write(' ':16);
whi Ie (i <= (event_len - 1» do
begin
write(event.mess[i]:4);
i :=i+1;
end;
end; I with eblk J
return:
writeln;
end;

1 Display al I of the Track Events in a Track Data Block
I

procedure disp_track_data(var tdt:track_data_block);
vor
time: real; ! Actual time of current track event
begin
time :=0.0;
reset_track_data(tdt);
whi Ie not(tdt . edat) do
begin
next_track_event(tdt);
time:=time+tdt . curr.event.time;
write( «tlme*60)/(TIMEBASE*TEMPO»:8:3 );
disp_event(tdt . curr);
end;
end;

I

Listing 6: Procedures and fun ctions for processing M IDI ke y (pitch) data.

! Return offset of MIDI key data in
Track Event message , if present

I

function midi_key_offset(var eblk:track_event_block;
chan:byte): integer;
begin
midi_key_offset:=ERR; I default return value I
with eblk do
begin
if «event_type in [MIDI, MIDI_RS])
and (midi_cmnd(running_status)
in [NOTE_OFF, NOTE_ON, AFTER_TOUCH_K])
and (midi_chon(running_status) = chan» then
begin
midi_key_offset:-1;
if (event_type - MIDI_RS) then
midi_key_offset:-2;
end;
end; ! with eblk I
end ;

! Return MIDI key data from Track Event, if present
I

function get_mldi_key(var eblk:track_event_block;
chan:byte):integer;
var
key_offset : integer;
begin

Instant-CT:M
The Fastest
Interpreter for C
Runs your programs 50
to 500 times faster than
any other Clanguage
interpreter.
. ,tny Cinterpreter can save you compile
nand link time when developing your
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compiled-code speed.
Fastest Development. A program
that runs in one second when compiled
with an optimizing compiler runs in
two or three seconds with Instant-C.
Other interpreters will run the same
program in two minutes. Or even ten
minutes. Don't trade slow compiling
and linking for slow testing and debugging. Only Instant-C will let you edit,
test, and debug at the fastest possible
speeds.
Fastest Testing. Instant-C immediately executes any Cexpression, statement, or function call, and display the
results. Learn C, or test your programs
faster than ever before.
Fastest Debugging. Instant-C gives
you the best source-level debugger for
C. Single-step by source statement, or
set any number of conditional break·
points throughout your program. Errors
always show the source statements
involved. Once you find the problem,
test the correction in seconds.
Fastest Programming. Instant-C
can directly generate executable files,
supports full K& Rstandard C, comes
with complete library source, and works
under PC-DOS, MS-DOS, or CP/M-86 .
Instant-C gives you working, welltested programs faster than any other
programming tool. Satisfaction guaranteed, or your money back in first
31 days. Instant-C is $495.
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Natick, MA 01 760
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The range of actions
you might want to
perform on the track
events is limited only
by your imagination.
event block (edat is set to true if the
mark is a DATA_END mark) and the
procedure takes an exit. For MIDI
event types, the procedure copies the
proper number of MIDI data bytes for
the track data block's current running
status into the current event block's
message field. In the case of MIDI_
RS event types, the procedure updates the track data block's current
running status.
Procedure store_track_event
stores a single track event from a track
event block into a target track data
block. This procedure completes the
set of functions for accessing and storing track events contained within track
data blocks. You can now manipulate
the track events between the time
they are accessed and the time they
are stored without considering the access and storage mechanisms.
I have included two additional utility procedures for displaying a translated track data stream: disp_event
displays a single track event on the
console device, and disp_tracL
data displays all the track events in a
track data block. Note that disp_
track_data makes use of the
MPU-401 TIMEBASE and TEMPO
constants to display the actual time
offset (in seconds) of each event from
the beginning of the track data
stream.
MIDI INFORMATION PROCESSING

Given the constants, data structures,
procedures, and functions discussed
above, you now have the resources to
begin processing the track events in
the MPU-40I 's track data stream.
While the range of possible actions
you might want to perform on the
track events is limited only by your imagination, the following examples may
220
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get_midi_key:-ERR; i default return value I
key_offset:-mldl_key_offset(eblk.chan);
if (key_offset <> ERR) then
get_midl_key:-eblk.event.mess[key_offset];
end;

! Set MIDI key value In a Track Event.
if Track Event Is of appropriate type

I

procedure set_midl_key(var eblk:track_event_block;
chan. key: byte) ;
var
key_of fset : Integer;
begin
key_offset:-midl_key_offset(eblk.chan);
if (key_offset <> ERR) then
eblk.event.mess[key_offset]:-key;
end;

! Transpose al I MIDI pitch (key) data
for a channel in a Track Data block

I

procedure transpose_pltch(var tdl.tdo:track_data_block;
chan.trans:integer);
var
curr_key : Integer;
MIDI key value from
current track event I
begin
reset_track_data(tdi);
reset_track_data(tdo);
whi Ie not(tdl.edat) do
begin
next_track_event(tdl);
curr_key:-get_midl_key(tdi .curr.chan);
if (curr_key <> ERR) then
set_mldi_key(tdl.curr.chan.
mldl_data_1 imlt(curr_key+trans»;
store_track_event(tdo.tdi .curr);
end;
end;

Listing 7: Procedures and functions for processing MIDI velOCity data.

! Return offset of MIDI velocity data in
Track Event message. if present

I

function midi_vel_offset(eblk:track_event_block;
chan:byte):integer;
var
offset: integer;
begin
midi_vel_offset:eERR; i default return value
I only MIDI key events have velocity
offset:smidi_key_offset(eblk.chan);
if (offset <> ERR) then
midi_vel_offset :-offset+1;
end;

! Return MIDI velocity data from Track Event. if present
I

function get_mldl_vel(eblk:track_event_block;
chan:byte):lnteger;
var
ve I_of filet : Integer;
begin
get_midl_vel:-ERR; I default return value I
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vel_offset:=midi_vel_offset(eblk,chan);
if (vel_offset <> ERR) then
get_mid i_vel :=eblk.event.mess[vel_offset];
end;

I Set MIDI velocity value in Track Event,
I

if Track Event is of appropriate type

procedure set_midi_vel(var eblk:track_event_block;
chan,vel :integer);
var
vel_offset: integer;
begin
vel_offset:-midi_vel_offset(eblk,chan);
if (vel_offset <> ERR) then
eblk.event.mess[vel_offset]:-vel;
end;

bJO08EFlf:'AFlE

I Scale all MIDI velocity data for
a channe lin a Track Data block

!

procedure scale_val(var tdi ,tdo:track_data_block;
chan:integer; vel_fact : real);
vor
curr_vel : integer;
begin
reset_track_data(tdi);
reset_track_data(tdo);
whi Ie not(tdi .edat) do
begin
next_track_event(tdi);
curr_vel :sget_midi_vel(tdi .curr,chan);
if (curr_vel <> ERR) then
set_midi_vel(tdi . curr , chan,trunc(curr_vel*vel_fact»;
store_track_event(tdo,tdi .curr);
end ;
end;

SOf
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A completely integrated accounting
package for MS·DOS computers.

EASY TO USE!
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• M enu driven · Single or Multi-user (DOS 3. 1) • Complete

Manual · Phone su pport available · Not copy protec ted ·
Password protectio n

GENERAL LEDGER
• Comp lete chart of accoun ts . • Ou t of Ba la nce en tries not
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serve as an introduction to the
subject.
One o f the most common actions
you might want to apply to MIDI data
is to change the pitches in a track data
stream by a constant factor (transpos,iti on) The procedures and functions
for processing MIDI key data (listing
6) provide the necessary tool s. The
functions get_midi_key and
midi_key_offset work together to
return the key (pitch) va lue from a
track event's message portion. These
functions check to determine whether
the track event is of the proper type
(i.e.. whether it represen ts a MIDI command where a key value is present)
and return an error flag if no key data
is present so that the track event can
be skipped in any MIDI key processing. Procedure seLmidi_key sets
th e MIDI key value of a track event (if
the event is o f the appropriate type).
Fin ally, the procedure trans-

pose_pitch transposes the key
(pitch) values ~n all of a track data
block's (tdi) track events, creating a
new track data block (tdo) contai ning
the pitch-altered track events. Note
th at all the key processing routines
accept a MIDI channel input (chan) as
th e targeted MIDI channel for the
transposition action. Al so note that
th e transpose_pitch uses the function midi_dat~limit to en sure that
th e transposed key data does not fall
o utside th e range of valid MIDI data.
Another useful MIDI processing action is to sca le or change (multiplying
by a constant) all MIDI velocity (loudness) va lues in a track data stream.
The MIDI velocity data procedures
and fun cti ons (listing 7) provide this
ca pability. These routines are written
and fun ction analogo usly to the MIDI
key processing routines discussed
above.
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• C hec k printing · Vend or li st . Multiple or single invoices

PAYROLL

• All federal a nd state deductions . Customized deduc tions
• Q uarterly reports · W-2. Payroll Liability Report
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• Point of Sale · Invoic ing . Purchase ord ers · Activity reports
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SYSTEM REQUIREMENTS

IBM or compatible with 256K RAM.DOS 2.1 or higher.

ACCOUNT-ElE

To Order Call Toll Free 24 hrs.

1-800-824-7888
Ask For Operator 137
M/ C, Visa , Am . Exp., C.O.D. or send
check or money order to:

Doberman Software
3025 Alhambra Dr.,
Cameron Park, CA 95682
Add $7.50 for shipping and handling.
CA residents add 6% sales tax.

Satisfaction Guaranteed!
If for ANY reason you are unhappy with
ACCOUNT·EZE, we will gladly refund the pur·
chase price withi n 30 days.
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The channel processing
Listing 8: Procedures and functions for processing MIDI cflannel data.

I Redirect

routines modify the

I

portion of a status

~IDI channel data In a
Track Data Block to a new channel

procedure change_chan(var tdl.tdo:track_data_block;
old_chan.new_chan ; byte);
begin
reset_track_data(tdl);
reset_track_data(tdo);
whi Ie not(tdl.edat) do
begin
next_track_event(tdl);
with tdi.curr do
begin
if (event_type - ~IDI_RS) and
(midi_chan(running_status) - old_chan) then
event.mess[1]:-«event.mess[1] and $F0) or new_chan);
store_track_event(tdo.tdi .curr);
end;
end;
end;

I Extract a single
I

~IDI

channel from a Track Data Block

procedure extract_chan(var tdl.tdo:track_data_block;
chan: byte);
begin
reset_track_data(tdl);
reset_track_data(tdo);
whi Ie not(tdi .edat) do
begin
next_track_event(tdl);
with tdi .curr do
begin
if (event_type in [~IDI_RS.~IDI])
and (mldi_chan(runnlng_status) <> chon) then
begin I convert to NOP I
event_type:-~ARK;

event_len:-2;
event.mess[1]:-NOP;
end;
end;
store_track_event(tdo.tdl.curr);
end;
end;

J Filter a

~IDI

I

channel from a Track Data Block

procedure fllter_chan(var tdl.tdo:track_data_block;
begin
·
chan:byte);
reset_track_data(tdl);
reset_track_data(tdo);
while not(tdl.edat) do
begin
next_track_event(tdl);
with tdl.curr do
begin
if (event_type In [~IDI_RS. ~IDI])
and (mldl_chan(runnlng_status) m chon) then
begin I convert to NOP I
event_type:~ARK;

event_len:-2;
event.mess[1]:-NOP;
end;
end;
store_track_event(tdo.tdl.curr);
end;
end;

byte that sends a MIDI
message to one of 16
possible MIDI devices.
The MIDI channel portion of the
MIDI status byte directs a MIDI
message to one of 16 possible
destinations (synthesizers or other
MIDI devices). Often, you need to
modify the channel information in
one way or another. The MIDI channel processing routines (listing 8) provide a number of useful routines of
this nature. Procedure change_chan
redirects all of a track data block's (tdi)
track events for a given MIDI channel
(old_chan) to another channel
(new_chan), creating a new track
data block (tdo). Procedure
extract_chan extracts a single MIDI
channel's track events from a track
data block. The procedure passes that
channel's track events unaltered to
the output track data block while turning track events for all other MIDI
channels into NOP (no operations)
events. Procedure filter_chan performs the inverse of the operation
performed by extracLchan, passing
track events for all channels except
the channel deSignated for filtering.
EVENT TIME QUANTIZATION

A final example of MIDI processing involves the "quantization" of the
relative timing bytes in track events
received from the MPU-401. This process consists of synchronizing the
track event to the nearest multiple of
a fixed timing constant quantum .
While there are many possible ways
to approach this problem, I have
selected an algorithm that seeks to
minimize the difference in the total
elapsed time between the input track
data stream and the output track data
stream.
(continued)
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Listing 9: A

procedure for quantizing timing values for track events.

procedure quantize(var tdi,tdo:track_data_block;
quantum:lnteger);
var
Actual elapsed time,
in_time: real;
Input track data block
Actual elapsed time,
out_time: real;
output track data block
Temporary storage for
etlme : Integer;
adjustment of event time
qround : Integer;
t Rounding term
begin
reset_track_data(tdl);
reset_track_data(tdo);
qround:-quantum dlv 2;
In_time:-e.e;
out_time:-e.e;
while not(tdl.edat) do
begin
next_track_event(tdi);
with tdl.curr do
begin
etime:-event.time;
I Adjust In/out time variance J
etlme:-etlme - trunc(out_tlme-In_tlme);
I quantize J
etime:-trunc(quantum * «etlme + qround) dlv quantum»;
In_tlme:-In_tlme+event.tlme;
out_tlme:-out_tlme+etlme;
event.tlme:-etlme;
whi Ie event.tlme > MAX_TIMING_COUNT do
begin
store_track_event(tdo,OVFL_EVENT);
event.time:-event.tlme-MAX_TIMING_COUNT;
end;
store_track_event(tdo,tdi .curr);
end;
end;
end;

I

Listing 10: A

sample program using several of tne MIDI processing routines

discussed.
var
tdt1,tdt2 : track_data_block;
begin I main J
load_track_data(tdt1);
disp_track_data(tdt1);
readln;
writeln('Transposlng pitch for channel 0');
transpose_pltch(tdt1,tdt2,e,6);
dump_track_data(tdt2);
save_track_data(tdt2);
wrlteln('extractlng channel e');
extract_chan(tdt1,tdt2,e);
disp_track_data(tdt2);
save_track_data(tdt2);
writeln('fllterlng channel e');
filter_chan(tdt1,tdt2,e);
dlsp_track_data(tdt2);
sav8_tracK_data(tdt2);
end.
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Procedure quantize (listing 9) maintains running totals (in_time, ouL
time) of the elapsed time in the input
track data stream and the output track
data stream, respectively. The procedure uses these totals to adjust the
relative time of an output event
before actually quantizing the event
to the nearest multiple of the quantum value. If the quantization results
in a relative time for the new event
that exceeds the maximum possible
timing count. timing overflow (null)
events are placed in the output
stream to represent the excess timing
value before the track event in question is actually stored.
While the most accurate means of
quantizing timing values would be to
convert all the relative event times to
actual event times before the quantization is applied, the algorithm
presented here yields acceptable
results.

MIDI PROCESSING EXAMPLE
Listing 10 illustrates the use of several
of the MIDI processing functions in an
actual program. In each case, a track
data block is read from an MS-DOS
file, the MIDI processing action is applied, and the resulting track data
block is written to a new file for further usage. The routines dump_
tracLdata and disp_tracLdata
are used to display the results of the
various processing actions.
CONCWSION

While ambitious readers will surely
find room for improvement and expansion on the ideas I have presented
here, these Pascal routines provide a
solid basis for understanding the requirements of MIDI data processing
in the MPU-40 1 environment. I hope
this introduction will serve as a useful
stimulus to further MIDI programming
activities. IEditor's note: Tne programs

described in tnis article are available for
downloading from BYTEnet Listings at (6 I 7)
861 -9764 or from BIX (BYTE Information
EXLhange). Tne programs are L1STl.PAS,
L1ST2 .PAS (etc.), througn L1STlO.PAS,
written in Turbo Pascal for tne IBM PC and
MPU401.PCF, written in PC/FORTH . You
will need Turbo Pascal and PC/FORTH to run
tnem . Tne listings in tnis article are also available on disk. See page 445 for details. I •
Inquiry 23 3 for End-Users.
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ACCORDING 1D ERIC JENSEN . the Atari 520ST is a very appealing machine
and may well become popular. His praises and concerns are similar to those
voiced in BYTE's product preview (January. page 84). but Eric also adds some
special insight. And while he concludes that he would not be comfortable
with the 520ST as his primary machine. the newly released Atari I040ST does
address many of his concerns.
The Compaq Deskpro 286 resembles the IBM PC-compatible Deskpro but
has many more options. Stan Miastkowski reviewed the Model I . whose basic
configuration includes 2 56K bytes of RAM. a I .2-megabyte floppy disk drive.
and five expansion slots.
Wayne Rash reviews the TeleVideo Tele-286. an IBM PC AT compatible that
runs at 8 MHz and comes with a standard 44-megabyte hard disk drive. He
enjoyed working with the clone. although he found the documentation wanting.
The price of the Mix C compiler seemed too good to be true. so Richard
Grehan. a BYTE technical editor. took a long hard look. He discovered that
the product was full -featured and that the documentation alone was worth
much of the cost. We should note also that Mix now provides a utility that
clea rs up one of Richard's main reservations. Using their $\ 0 MASM utility.
you can now link object files created by Microsoft's MASM or M80 assemblers
into your Mix C programs.
We have three reviews in support of the music theme. Roger Powell and
Richard Grehan have investigated four MIDI interfaces that will allow you to
use powerful MIDI-equipped 'keyboards and hardware with your Commodore
64. IBM Pc. Apple II. or Macintosh.
Mario Bernardo examines two music software packages for the Macintosh.
As a musician. he recommends Concertware+ as a fine tool for music composition but has serious reservations about SongPainter.
Finally. Christopher Morgan presents the Kurzweil 250 Digital Synthesizer.
an impressive. sophisticated machine with 3.6 to 6 megabytes of ROM.
68000-based hardware. and a grand-piano sound. The price is high. but the
technology providing the state-of-the-art music-development environment has
lasting implications.
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A FRIEND INDEED.
Face it. Everybody needs somebody sometime. And even the best PC occasionally
needs help with faulty power.
So give your hard disc or critical-use
system LINE 2" power conditioning. And
eliminate those nagging problems that your
PC can't prevent. Like voltage sags and
surges. Brownouts. Spikes.
LINE 2 Power Conditioners are designed

specifically with your PC in mind. High
inrush currents don't affect them. Neither
do power problems. And they're amazingly
economical.
A LINE 2 Power Conditioner can be
your PC's best friend. And a friend in
need is a friend indeed. Call us today at
(619) 279-0831, or contact your local
Square D distributor.

A SubsIdIary of Square D Company
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here were many interesting products at the West Coast Computer
Faire in San Francisco. Without a
doubt. the most intriguing was David
Small's MacCartridge, a cartridge-disk
combination that allows I-megabyte
Atari S15 to run Macintosh software
faster, without modification. and using
Atari 's excellent and larger monochrome monitor. The product is real.
but it may never be marketed,
because Apple must approve its use
of the Macintosh ROM, Still, I had to
suppress a chuckle at the thought of
using MacCartridge to run Meacom's
Apple II emulator,
Speaking of which, I was also impressed with Mimic Inc.'s Spartan , an
Apple II + emulator for the Commodore 64 , The $299 unit includes
eight standard Apple-compatible peripheral slots. and it runs DOS 3,3,
Applesoft. Integer BASIC. Appl e
Pascal. and CP/M (with a Z80 card) , A
DOS card allows your 1541 drive to
read both Apple and Commodore
disks and. because the emulators
have their own CPU and two video
outlets, you can run both Commodore
and Apple software at the same time
(to different monitors, of course) .
There are yet more peripherals for
both the Amiga and the ST. Micro
Forge showed a seven-slot expansion
box for the Amiga, The system can
hold two 10- to 40-megabyte hard
disk drives and comes with a I30-watt
power supply. Developers in need of
RAM disks and works paces for use
with audio and video digitizers may
also appreciate Comspec's $1079
2-megabyte memory board, which
comes with a pre-installed RAM test.
For the ST. Supra is now supplying
10- and 20-megabyte hard drives. the
latter at the Faire for $799, The
display unit at the Faire impressively
flashed 32 K-byte Neochrome images
on a color monitor, Finally, LogiKhron

has perhaps the first cartridge utility
for the ST. a $ 50 clock card with an
internal battery that automatically
loads the date and time into the ST
when you boot.
l\.vo applications stand out. For the
Amiga , there is Aegis's Animator.
which is bundled with their Images.
The Animator. a color animation tool.
allows you to create 32 -color objects.
animate them. and create storyboards
with backdrops from Images, You can
al ter the position, shape, size, and
color of objects and rotate them or
plot their path around the screen ,
For the ST. there is Migraph's Easy
Draw, a "professional drawing program" that requires TOS in ROM , The
list of features is very impressive, In
addition to conventional capabilities,
you can adjust the size of the drawing surface, add shadows, and use
wedges and arcs. The software can
support many professional needs.
from the creation of floor plans to the
presentation of intricate three-dimensional shapes.
There were yet more IBM PC AT
cl ones and at ever-decreasing prices.
The Ceptre PC-gala xy is a $1995 AT
compatible with eight slots (three of
which are PC-compatible). a 6-MHz
clock upgradable to 8 MHz , a
l.2-megabyte drive, and a 195-watt
power suppl y. The Cranium 286/10 AT
clone costs $3050, which includes a
235-watt power supply, 12 slots,
6-MHz or 10-MHz clock speed, and a
3 I-megabyte hard disk drive.
For IBM users. there is Software
Carousel from SoftLogic Solutions, a
$50 utility that accesses extended
memory, allowing you to run up to 10
programs, each at the touch of a key.
Every program can use all available
system RAM because the software
employs a virtual memory manager
that can use lower RAM, AT extended
RAM , "above board" RAM, or even

disk space as a reservoir. And by
establishing the amount of RAM each
program will use, you can switch immediately among applications, pausing one while running the next.
And, for the Pc. there is Finally!. a
subroutine library for compiled BASIC
from Komputerwerk that contains
over 100 utilities that you can include
in your souce code or link to your object code at run time. The utilities include a variety of general and geometrical mathematical functions, file
and directory control. medium- and
high-resolution graphics. hardware interfacing, number conversions, keyboard, printer and screen control.
string handling, and sorting routines.
Lest Macintosh users feel slighted.
I have enjoyed Affinity'S Tempo. version 1.1. a macro facility that allows
you to record and later replay keystrokes and mouse clicks. There are
some special features. For example,
you can make the playback of a
macro conditional upon text in a
document or the value of a spreadsheet cell. Macros are indispensable
for carrying out repetitive tasks, but
you will also enjoy automatically
opening applications from the Finder
and including dialog boxes within
your macros. Unlike many macro facilities on the IBM Pc. macros will only
play back within the application in
which you created them . You can suspend them by simply holding down
the mouse button and even edit them
during the pause.

A

nd the reviews business goes on.
We are organizing a joint review
of new Modula-2 compilers for the
Atari ST. MaCintosh. and IBM Pc. A
Laser 128 is en route to a reviewer,
and we are preparing in-house the formal review of the Amiga .

-Jon Edwards
Technical Ediwr. Reviews
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Amdek challenges you
to read between the lines.
All 350 of 'em.

Not all monitors are created equal.
And no monitor in this price range
can equal the new Amdek Color 722.
What makes the 722 RGB monitor so distinctive?
For one, a dual frequency output that is capable of
supporting IBM's Enhanced Graphics Adaptor. The result
is 350 lines of resolution, assuring you of a sharper,
crisper image that makes your graphs and charts look
more like a work of art, and less like a rough sketch.
For another, the fact that the 722 is made by Amdek
- where monitors are our only line, not just a sideline.
The high performance 722 features an etched glass,
non -glare screen that's easy on the eyes, plus front mounted controls that are easy on the operator. This
means less eye fatigue and greater productivity.

What's more , the 3-position text
switch enables you to choose green,
amber or full-color type - up to
80 characters in width x 25 lines of text. There's
even an optional tilt/swivel stand that allows you to
select a viewing angle that's most comfortable for you.
It all adds up to more monitor for the money, and is
backed by more warranty for your peace of mind.
Amdek's warranty protects your investment for three
full years on the CRT, and two years on all other parts
and labor. No other monitor warranty offers you more.
For high resolution performance, see the new Amdek
Color 722. We know you'll be impressed. After all ,
every time an Amdek monitor is sold, we know that we
are putting our image on the line.

AM'EK

Inquiry 19

Clearly the finest in monitors.
iii'" is a rcJ(islcrcd trademark (If
International BusineSS Machine ( :orp.

2201 Lively Boul eva rd. EII{ Grove Vi ll age. II. 60007. P hon e: 312/364-1180. TLX: 280-803

THE

ATARI

520ST

BY ERIC JENSEN

The Atari 520ST is a very appealing machine. It is a good
engine for bit-mapped graphics, with a good user interface and an attractive price.
Still. the review machine had
too many rough edges to
serve as my primary machine. It is far from portable.
A two-drive system put seven
boxes on my tabletop and
required four wall outlets.
The processor and each
disk drive have separate
power supplies and the four
power switches are inconvenient. I don't like leaving
the power supply plugged in
while its output is turned off.
It draws some power, and I
worry that the system will
be susceptible to power-line
glitches even while turned
off. The practical solution
seems to be to use a
switched outlet box.
HARDWARE
The hardware appears clean. The
8-MHz clock rate (a bit faster than
either Macintosh's or Amiga's) probably translates to about half a million
typical instructions per second. There
is no other special display support
hardware, and none is needed for
windowing applications. The display
appears to be properly interleaved
with the processor so that they do not
have to wait for each other. The display generator is an interesting compromise. For the monochrome display, it fetches a word of data and
shifts it out a bit at a time to determine the color for 16 successive
pixels. For the color displays, it fetches
either two or four words in sequence
and shifts out a bit of each to develop
a color lookup-table index. Again,
there are 16 shift cycles before the

A good engine

for bif.-mapped graphics
at an attractive price

next words must be fetched. Thus you
have neither the situation in which all
the bits describing one pixel are in
one word, nor that in which the most
significant bits for all pixels are contiguous in memory.
As long as this arrangement is hidden under GEM-as it should be for
almost all users-this is fine, but there
are a couple of cases in which it could
be inconvenient. If you were to use
multiple planes of memory (with a
degenerate color map) to represent
multiple overlayed images, then the
images would be inconveniently intertwined. If you have to mask out an irregular region in a picture, then you
have to know not only the number of
words in a scan line but also the spacing between words, which may not be
the same in the image and the mask.

The 512 K bytes of RAM is
enough for most programming, although the operating
system for the reviewed machine used more than 200K.

JEditor's note:The latest production
units for the 520ST and 1040ST
have IDS in ROM.I In addition,
the screen uses at least 32K
more.
The displays are very crisp
and clean, with enough resolution to draw pictures of
good quality. The 12-inch
screens provide almost twice
the area of the 9-inch Macintosh screen. The SMI24
monochrome monitor provides a 640- by 400-pixel display. This allows 22 lines of
110 characters in the directory font. or 20 lines of 77 in
the standard font used in
BASIC windows (allowing
window borders). which is
enough to do a fair job of
emulating a dumb terminal.
There are about 77 dots to
the inch horizontally by 65 vertically.
which is fine enough resolution to
make the jagged edges of diagonal
lines fairly unobtrusive.
You can run the SCI 224 color monitor in two modes (640 by 200 pixels
with 4 colors or 320 by 200 pixels
with 16 colors) , The lower resolution
mode is the operating system's initial
choice. This keeps the aspect ratio of
icons the same as on the monochrome monitor and simply doubles
their sizes. The jagged edges are
noticeable here but not particularly
offensive. I was very impressed by the
lack of colored "shadow" edges on
(continued)

Eric Jensen (50 Carriage l£me, Bedford, NH
03102) is a programmer for Hastech Inc. His

interests include artificial intelligence, math
and logic, and displays.
JUN E 1986 • B Y T E

233

REVIEW: ATARI 520ST

Windows are not erased
as neatly as they
might be-you often see
that every underlying
window gets a ·'please
clean up" signal.
window borders and characters. Another plus is that you can work in
black and white on this color monitor without eyestrain.
The disk drives use 356K-byte 3 V2inch floppy disks. They seem reliable.
but I had several problems. First. the
cables are so short that most users
will choose to put the drives to the
left of the keyboard. If you try to put
them on the right. they will block the
mouse connector or sit at an uncomfortable angle. Second. you can press
the eject button to remove disks. but
the manuals do not explain whether
it is safe to reset the machine or
power down without first ejecting the
disk. The eject button was also a bit
inconsistent-crisp one time and
mushy the next. Finally. the documentation does not explain that. in a twodrive system. the drive closer to the
processor automatically becomes
drive A. There are no switches to set
or jumpers to connect. There is also
no comment indicating that you cannot daisy-chain a third drive.
The two-button mouse has a good
feel. You can remove the ball for
cleaning. which is a nice feature not
present on some professional workstations. However. I had one problem :
I found double-clicking the buttons to
be very djfficult. even after adjusting
the delay with the control panel.
Perhaps Atari should be measuring
up-to-down transition time rather than
down-to-down. Perhaps button debouncing logic gets in the way.
Finally. the keyboard has about the
same key feel (and exactly the same
key spacing) as the Digital keyboard
I use every day. so I like it. The oddest
feature of the keyboard is the rhom234
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boid shape of the function keys. which
are almost impossible to hit without
hitting their neighbors.

GEM
GEM appears to be a solid product.
with a few excesses and inconveniences. but pretty well on target for
anything short of animation. It includes calls equivalent to most of the
Graphics Kernel System (GKS) used in
many standard graphics programs.
but it may be weak in the area of partially redrawn pictures.
Windows are not erased as neatly
as they might be-you can often see
that every underlying window gets a
"please clean up" signal. And after
clicking the mouse on any of the
window-change bars. the cursor was
not redisplayed until the mouse was
moved. One of the few bugs I encountered here was a requirement
that a window be retitled after it is
moved. It seemed to acquire a new
name on its first movement but not
thereafter.
Atari's TOS. on the other hand. has
a number of holes. I haven't documented any crashes. (It appears that
memory may not completely recover
when you change disks. leading to
eventually running out of storage. but
I haven't proved it. If so. it takes quite
a few disk changes to run out of
space.) I have. however. stumbled over
a fairly steady stream of minor
nuisances and cosmetic inconveniences. Exiting from a program back
to the operating system. for example.
does not reinitialize the color map; if.
therefore. a program changes the
colors to black and white. you might
get back to the desktop and not see
anything. Selecting textual instead of
icon directory displays and then
changing from low resolution to
medium resolution leaves both icon
and textual formats selected for the
next directory display (and picks icon).
As a whole. though. TOS is a reasonable operating system. It provides a
file system that looks almost identical
to that in MS-DOS. with directories
and subdirectories (called "folders" in
the desktop idiom) and files with date
and time stamp. (This latter feature is
less useful than it should be because
the clock resets with the processor.

and it is easy to forget about it.)
The desktop command interface
does a pretty good job of providing
most of the commands possible with
MS-DOS. My MS-DOS manual lists 31
commands. Fourteen translate directly. eight are simply calls to standard
utility programs (two of which are provided here), six make no sense in
translation (such as setting the
prompt on the command line) . and
the last three are more djffjcult.
Renaming a file requires selecting the
file. getting a menu of "File Info:' and
overtyping the filename in the menu.
Defining environment variables and
creating batch jobs seem impossible.
and commands that take arguments
are a bit inconvenient. (The developer's package includes most of the
missing utilities and a textual command interface that looks a lot like
MS-DOS.)
The desktop is clearly much simpler
than that provided with the Macintosh. Most of the basics are there. but.
for example. there is no choice of font
or type size from the main menu bar.

ATARI BASIC
The only languages that come bundled with the machine are Logo and
BASIC. The BASIC on the review machine is modern. flashy. and huge. It
will be more usable with the operating system in ROM. but with TOS in
RAM. I had to disable graphics buffering and dimension the array as an
integer array in order to use an array
of 7000 elements. Still. Atari BASIC
was conSiderably more than the
minimal textbook language. It performed the BYTE computational
benchmarks about twice as fast as an
IBM Pc. while apparently accumulating fewer floating-point errors. and it
moved files about a third as fast.
The most obvious feature of the
BASIC is its use of fou'r windows-a
command window at the bottom. a
listing window at the upper left. an
output window at the upper right. and
an edit window pushed behind all of
the above. Atari BASIC is smart
enough to fill the screen on either the
monochrome or the color monitora feature missing on the TOS desktop.
There is an inconvenience here.
(continued)

AT A GLANCE
Name
Atari 520ST
Company
Atari Corp.
1196 Borregas Ave.
Sunnyvale, CA 94086
(408) 745-2000
Components
Processor: Motorola 68000
Memory: 512K bytes of
dynamic RAM
Display: 12-inch monochrome
or color
Graphics: Three modes, 640by 400-pixel monochrome,
320 by 200 with 16 colors,
and 640 by 200 with 4 colors
Keyboard: 94-key Selectricstyle QWERTY keyboard with
numeric keypad, cursor
controls, and rhomboid
function keys
Sound: Three independent
sound channels from 30 Hz
to 125 kHz
Floppy disk drive: Bundled ,
external 3V2-inch single-sided
double-density drive with
capacity of 360K bytes;
system supports maximum of
two floppy disk drives
Interfaces
MIDI-in and MIDI-out ports
Monitor port (supports RGB
analog, high-resolution
monochrome)
Centronics parallel printer port
(supports Epson-compatible
printers)
RS-232C serial port
Floppy disk port
Hard disk port (10-megabitper-second DMA transfer rate)
128K-byte ROM cartridge port
Ports for mouse or two
joysticks

BUNDLED SOFTWARE
o
2
4

PACKAGES
6

II1II ATARI

800

1000

8

10

1600

2000

8

10

($ 1000)

520ST

2

kJIBMPC

4

~APPLE

6

DE

Bundled Software
Atari Logo, Atari BASIC
Optional Peripherals
SF354 single-sided
drive
SF314 double-sided
drive

$299

Price
Monochrome system
Color system

$799
$999

$199

The Memory Size graph shows the standard
and optional memory available for the com puters under comparison . The Disk Storage
graph shows the highest capacity for a single
floppy disk drive and the maximum standard
capacity for each system . The Bundled Software Packages graph shows the number of
software packages included with each system.
The Price graph shows the list price of a system

configured with two disk drives, a monochrome
monitor with connection apparatus, a printer
port and serial port, 256K bytes of memory
(64K bytes for 8-bit systems) , the standard
operating system for the computers under comparison, and the standard BASIC interpreter_
Note that the price of the Atari 520ST includes
512K bytes of memory and a second singlesided drive.
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The ST ports include MIDI in and MIDI out, a Centronics parallel
printer port, an RS-232C serial port, and a DMA port.

BASIC PERFORMANCE (SEC)

DISK ACCESS IN BASIC (SEC)
250r------------------------------------------,

250r-----------------------------------------,

200r------------------------------------------i

200 r - - - - - - - -

1501----
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1001---

100 r-------,~

501----

r--------

501---

-

0'----
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WRITE

READ

SIEVE

CALCULATIONS

SYSTEM UTI LlTIES (SEC)

SPREADSHEET (SEC)
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r-------------------------------;

15 I----- - - -- -- ----f

20

10 1--- - - - - --------1

5 1--- - - - - ---1:::::

10

o

o
40K FORMAT/DISK COPY

ATARI 520ST

LOAD
[} :i' IIBM PC

The graphs for Disk Access in BASIC show how long it takes to write
and then read a 64K-byte sequential text file to a blank floppy disk.
(For the program listings see BYTE's Inside the IBM pes, Fall 1985,
page 195.) The Sieve graph shows how long it takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark. The
Calculations graph shows how long it takes to do 10,000 multiplication and 10,000 division operations using single-precision numbers.
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Inside the Atar i 520ST.

~APPLE

RECALCULATE
IIE

The System Utilities graphs show how long it takes to format and
copy a 40K-byte file using the system utilities. The Spreadsheet graph
shows how long it takes to load and recalculate a 25- by 25-cell
spreadsheet in which each cell equals 1.001 times the cell to its left.
Tests for the Atari 520ST were done using TOS and Atari BASIC. Running the Sieve on the Atari required that we dimension the array as
an integer array.

can cross the bridge to Modula-2 with ease.
To

ula-2 at its absolute best. It's a fully integrated development
,caW'bnmf:ntthat takes into account what you need as a programmer. Without leaving
Editor, you can call the compiler, linker and utilities.
With Logitech's Modula-2, you'll have the ability to edit several files at once,
comparing, window to window, various code modules. You can even move from
window to window compiling, linking, debugging and running.
The compiler has the kind of power and room to breathe that you really need in
today's complex applications. It is as easy to use as Turbo Pascal, without your
programs being limited to 64K of code.
At your command will be the libraries of modules that make Modula-2 a
programmer's dream. It has essentially the same structure as Pascal with the major
addition of a library organization of code modules that allow you to put together
programs on a solid, block-by-block, foundation of proven code.
Whether you're working with a module of your own making, or one of the many in
our library, you'll find the system by which each module is identified, described and
stored an organizational masterpiece. And that's at the heart of Modula-2.
Underneath the sophisticated system is a Modula-2 compiler that is the result of
years of development and proven use in industry. We run on the Vax', and we run on
the IBM Pc. And the code is portable- from one to the other.

800-231-7717
800-552-8885
in California

V
I

Logitech Modula-2/86 Complete with Editor,
Run Time System, Linker, C ursor-positioning debugger, 8087 Software Emulation , BCD module, Logitech's extended
library, Utility to generate stand ard .EXE
files , Turbo Pascal (and stand a rd Pascal,
too) to Modula-2 translator (included
wi/h oUl charge unfit 8/ I /86), and much,
much more!
Logitech Modula-2/86 with 8087 support Even if
yo u haven't ye t gotten an 8087 co-processor, you can still use this version.
Logitech Modula-2/86 Plus For machines with
512K or more. Takes advantage of the
larger memory to increase compilation
speed by 50% ! Suppo rts 80 186 and 80286
as well as 8086 a nd 8088 . Includes 8087
and 80287 support, too .
Window Package Now you ca n build true windowing into your Modula-2 j 86 code wit h
ease, too . Very powerful and ve ry full , yet
only 15K in size. Features virtual screens,
color support, overlapping windows and a
variety of bord ers.

$129
$189
$49

I'd like to take the next

es, logical step in programming.

Please send my copy of Logitech Modula-2 j86
to the following address:

o VISA

0 MasterCard

0 Check Enclosed

Card Number

Expiration Date

Signature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Best of all . .. you can have it right now!

$89

place an order call our special toll free number

Run Time Debugger (source level) Much more
powerful than just a symbolic RTD.
Display so urce code, data, procedure call
chai n and raw memory. Set break points ,
assign values to variables, pinpoint a nd
identify bugs in your source. The ultimate
professional's tool!
Utilities Package Features a post-mortem debugger for static d ebuggi ng. If a program
you've written cras hes a t run time , the
situation is frozen , and yo u can pinpoint,
in source, the cause of the error and the
data at that moment. Also includ es a
disassemb ler, a cross reference utility and
a "version" utility that allows co nditiona l
compilation .
Make Utility Automatically se lects modules affected by code changes for quick and
min imal re-compi lation and relin king.
Even figures out dependencies for you.
Library Sources Source code for our major library
modules is now ava il able- for c ustom izatlon o r exemp lificatIo n.
ROM Package If yo u need to produce rommab le
code, call our 800 number for further
information on this package.

$69

Name
Addres s _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __

•

City _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __
State _ _ _ Zip _ _ _ _ _ Phone( _ _ ) _ _ _ _ __

Here's the config uration I'd like:
$89
$129
with 8087 support
o Logitech Modula-2/ 86 Plus $189

o Logitech Modula-2/ 86
o Logitech Modula-2/86

$49

• Please add $6.50 (or shipping
and handling.
Total enclosed $ _

_

And include the indicated items:
0 Window Package $49
0 Run Time Debugger $69
(source level)
0 Utilities Package $49
o Make Utility $29
Library Sources $99

o

_ __

(California residents. please add applicable sales tax)

~

$29

LOGITECH
LOGITECH. Inc.

805 Veterans Bouleva rd
Redwood City, California 94063
Telephone (415) 365-9852

$99

For European pricing. please contact:

LOG ITECH SA
•

Box 32, CH-1143 Apples, Switzerland
Telephone 41 (21) 774545

.............................................. .

Please call our 800 line for: 0 Information on o ur 'VAX version 0 Site License and Un iversity Discounts 0 Dealer a nd Distributor information

"TurbO Pascal is a regist ered trademark of Borland International

Inquiry 195
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REVIEW: ATARI 520ST

T he developer's

package
includes a C compiler,
linker, and debugger,
and the glue to hold
them together.

though. The BASIC automaticall y
wraps text to the next line after 80
characters. but a co lor window line
holds only 38. and monochrome 77.
so you can never see all of a long line
without panning. All the normal window controls are available. so each
window can be repositioned. resized .
or even closed. You will soon discover
the convenience of being able to keep
an old listing on the screen in one
window while you type modifications
into another.

The editing features are woefully
short of general word processing. You
can move the cursor (with the cursor
keys but not the mouse) and overtype
characters fairly easily. but inserting
new characters requires cursor positioning with the cursor keys. menu
selection with the mouse. and finally
the insert from the keyboard
Perhaps th e most useful extension
of this BASIC is its ability to ca ll a
large number of the standard GEM
d isplay functions. For example. you
ca n draw graphs and pictures from
BASIC wi thout resort ing to obscure
hieroglyphics or pokes. Other modern
constructs include named subroutines
and WHILE .
The developer's package includes a
C compiler. linker. and debugger. and
the glue to hold them together. There
is an adequate editor. It took me
about 8 minutes to get around the
edit-compile-Iink-run loop. with a surprisingly large portion of that time
spent in the lin ker searching the ex-

tensive GEM libraries. The compi ler
used the standard three passes and
passed its o utput to an assembler.
resulting in at least four trips through
files. The linker took almost as long.
Note in the benchmark graphs that
disk I/O is about three times as slow
as on the IBM PC; a hard disk would
help considerably.
CONCLUSION

The Atari 520ST is a very appealing
system in need of some further software development. The user interface
is easy to learn and use. and the system is powerful enough for serious
work. The developer's package appea rs to offer enough tools and access to the system internals to suggest
that software will get wri tten . The
computer brings the conven ience and
naturalness of the "desktop metaphor" down to a lower price bracket.
and thus a larger audience. It has a
good chance of becoming a very
popular machine. _

FREE SHIPPING ON ORDERS OVER $100
HEWLETT-PACKARD

l

COMPUTERS

PACKAGE

HP110.Thinkjet.Disc Drive .... $ 2295.00'

2225B
7440A
9114A
82143A
82161A
82162A
82164A
92285A
92286A

Thinkjet Printer ............ $
B·Pen Plotter .
. ... $
710K Disc Drive .
. ... $
Thermal Printer . . ......... .$
Cassette Drive . .
. .... .$
..$
IL Printer .
IURS·232 Interface
..... $
Laser Jet Toner (Black) ...... $
Fonl Cartridge. . . ......... $

379.00
969.00
625.00
295.00
423.50
346.50
227.15
79.20
173.25

"(Limited quantities)

PRINTERS

Sperry "IT"
AT compatable
Monitor • 1 MB RAM • 80286
• 1.2MB Fl oppy • 44MB Fi xed
Drive

$3695

Sharp PC7000
XT Portable
25 line LCD • Detachable Key·
board • 320K RAM • 8086 • 2360K Floppy Drives

HEWLETT PACKARD

$1395

HP-llC
HP-12C
HP-15C
HP-16C

Scientific .
. ............ $
Financial ...... .. .. ....... $
Scientific .
. .$
Computer Science. .
.$

41 .95
73.95
73.95
87.95

HP-41CV
HP-41CX

Scientific .
. .... $
Scientific ........... ...... $

130.95
187.95

HP-71B
New

Handheld Computer ........ $
CMT 32K RAM for 71B ...... $

389.95
139.00

4000
SoHeali

AT&T

Modem .

.... $ 349.00
.......... $ 59.95

AST
.... $
........ $
. . ...... $
. .... .$

.... $

• liberal Relum PolICy

•
•
•
•
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ML182
ML192
Ok 20
ML193
ML292
ML293

120cps Dot Matrix ..
.. $
160cps Dot Matrix .
.. $
Color Dot Malrix ........... $
160cps Wide Carriage. ...... $
200cps Dot Matrix . ......... $
200cps Wide Carriage. ...... $

Mll09
M1509
HR-l0
HR-15XL
HR-25
HR-35
2024L
Twlnrlter 5

100cps FrictionlTractor ...... $
1BOcps Wide Carriage ..
.$
10cps Daisywheel .
.$
17cps Daisywheel .
· .$
25cps Daisywheel .
· .$
36cps Daisywheel .
. .... $
200cps & NLO .
.$
Daisywheel & Dol Matrix . ... .$

Okidata

Brother

219.00
349.00
189.00
499.00
CALL
CALL
209.00
369.00
249.00
339.00
489.00
699.00
CALL
1115.00

in Maryland, call

(301) 565-3595

............ $

Citizen

249.00

1200
MSP-l0
MSP-15
MSP-20
MSP·25
Premler35

120cps Dot Matrix .
· .$
160cps Dot Matrix ..
.. $
160cps Wide Carriage ..
.. .$
..$
200cps Dot Matrix . ..
200cps Wide Carriage ..... .$
35cps Daisywheel .
.... $

P321

24 Pin·head/2 16cps .

.$

479.00

LX-80
JX-80

1OOcps & NLO Dot Matrix .... $
Color Dot Matrix .
. ..... $

215.00
369.00

P.O. BOX 29639
WASHINGTON, D.C. 20017

(800) 544-4442

TERMS:

:~~~m~.: t~r,:~~rQ($~~~C~~~ental

215.00
295.00
359.00
239.00
299.00

25cps Daisywheel . ......... $ '449.00
55cps Daisywheel .
.... $ '895.00
LaserprinVPhotocopier ..... $
CALL
• Price After Rebate

Panasonic

Com ina Soon I

SlxPakPluB w/64K RAM.
RAMpage
w/256K RAM ..
Advantage w/12BK RAM . .
Preview
RAMvantagew/ 12BK

0-25
635
4045CP

KXP1091

New HP CaTculator Line.
Call us for details & the lowest price.

,

Xerox/Diablo

Toshiba

179.00
259.00
365.00
345.00
499.00
439.00

EPSON
New La·800. La-l000 . . • • .... . .. . .. •

CALL

FX-85, FX-286, HS-80. AP-80
OX·l0. OX-20, OX-35 .....• • •..

CALL

Look at what we're plugging now.
Plug-in Teacs.
We offer a full line of PC compatible components to increase your floppy
storage, to add Winchester drives, or to include a streaming cassette back-up.
Our FD-55 Series, half-height, low power, 5v.. -inch floppy disk drives are
the world-wide standard of excellence with over 3 million in service to date.
A quick and easy way to double your capacity.
Our MT-2st Kit is all you need to plug-in a streaming cassette back-up
system.With 90 ips performance, you can store up to 20 megabytes of backup incredibly quick.
Our PS-5250 subsystem is a completely self-contained,
self-powered add-on that includes a 20
. ==~=======
Winchester drive and a 20 megabyte
streaming cassette back-up.
With Teac, adding on more
storage capacity is an
open and shut case.

PROBLEM: There's just no easy way to move from one
software program to another.
THE SOFTLOGIC SOLUTION: Software Carousel
card compatible with the LlIIM Extended
Memory Standard.
.
Software Carousel puts programs into
Hard to believe, but some people are
this "high-end" memory for temporary
happy with just one kind of PC software.
storage when they're not in use. And
Well, this is not a product for them.
switches them back out when
But if you're someone who
you want them. It's fast, eflicdepends on many packages, all
ient , and easy.
the time-someone who'd use
Word
If you want, Software CarStar
several programs at once if you
f--+--'-t-+---l ousel will even use your hard
1-2-3
could, well now you can. With
dri ve for swapping. Just alloSoftware Carousel.
BPI
cate a portion for storage, and
Why call it "Software
go to work.
With Software Carousel

Now you can keep up to 10 programs
loaded and ready to run.

Carousel"?

running in.RAM. you ca n

load a program and retrieve

In some ways, Software
Carousel works like the slide
projector you're used to. You
load a handful of pictures, view one at a
time, then quickly switch to another. A
simple idea, with powerful possibilities
for computing.
Here's how it works. When you start
Software Carousel, just tell it how much
memory you have, load your software and
go to work.
Need to crunch numbers? Switch to your
spreadsheet. Need your word processor?
Don't bother saving your spreadsheet file.
Just whip over to your document and do
your work. Snap back to your spreadsheet,
and it's just like you left it.
With up to ten different programs at your
fingertips, you'll have instant access to your
database, communications, spelling checker,
spreadsheet, word processor, RAM resident
utilities, languages, anything you like.

a file up to 15 times faster.
Test conducted on an IBM XT

Reach deep into expanded memory.
This could be the best reason ever for
owning an expanded memory card, like the
Intel Above Board, AST RAMpage, or any

Sidekick, Super key
and Ready. All at the
same time.

Carousel will look for the programs you
use most often, and optimize them for the
quickest access.
You can spend a lot more money, and
still not get the convenience and productivity increase of Software Carousel.
The way we see it, there are certain
things you have the right to expect from
your computer. Access to your software is
one of them. And at our special introductory price of just$49.95~ Software Carousel
is the best way to get it.
But hurry. This price won't last long.
Order today at 800-272-9900 (603-6279900 in NH) or send the coupon below.
Special combination pricing is available
for the purchase of Software Carousel
and other Soft Logic products, including
C ubit, DoubleDOS and Disk Optimizer.

You know what happens if
you try loading two or more RAM resident utilities at once. You
,-----------------------,
get crashed keyboards,
frozen screens, all kinds of
interference between programs fighting for control.
YES! Send me _ _ copies of Software Carousel at the
With Software Carouspecial introductory price of just $49.95:"
Name___________________
sel, you can have as many
accessories and utilities onCompany
tap as you want. Just load
Address
different ones in different
C ity
State/Zip _ _ _ _ _ __
Carousel partitions. Since
they can't see each other,
Check Enclosed 0 VISA 0 MC 0 AMEX 0
they can't fight.
Card #
Exp. Date
Signature
_______________
_
The easy way to

I ~SoftwareCarousel$4995* I
I
I
I
I

I

I
I

I

maximize PC power.
With all this power, you
might think Software Carousel is complicated and
diflicult to use. Not so. Set
it up once, and it will remember forever. Better still,

I
I
I
I
I

SoftLogic Solutions, Inc.
530 C hestnut Street
Manchester, NH 03101
800·272-9900
(603-627-9900 in NH)

So LoG

fl
~
SOLUTIONS

I
I
I
I
I

I Call today: 800..272. 9900 I
L

_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ -.J

'plu s $5.00 sh ipping and handling.
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PROBLEM:The more experience your hard disk has,
the harder it has to work,
THE SOFTLOGIC SOLUTION: Disk Optimizei
M

You r hard disk will run fas ter w hen it's
not ch asing a round after files.

back together where they belong. Next time
your drive reads it, ther:e's just one place
to loo k.
And the results are often
dramatic. Reading and wr iting
times may be cut by as much as
two thirds. Database sorts that
used to take hundreds of head
moves now proceed quickly and
efficiently. And since head movement is now at an absolute minimum, your disk drive will lead
a longer, more productive life.

own your hard drive, the more you come to
depend on it. But the longer you wait to get
D isk Optimizer, the less perfotmance you'll
have.
And the less chance you'll have to buy Disk
Optimizer at the special introductory price of
just $49.95:"
That's a small price to pay to get back the
speed you depend on. But it's a price that
won't last long.
Ask for Disk Optimizer at your computer
dea ler.
Or order today by call ing Soft Logic
Solutions at 800-272-9900 (603-627-9900 in
N H), or send the coupon below.
Special combination pricing is avai lable
when you buy Disk Optimizer along with
other SoftLogic products like DoubleDOS,
Software Carousel and C ubit.
Ask for detai ls.

Remember the old days when your hard
drive was new? Remember that smoot h , fast,
slick performanc~ ? Those quick retrievals,
rapid saves , lightning-like database sorts?
Well ever si nce, DOS has been doing its
best to slow your hard drive down. Not
by slowing down the motor, but by
breaking your files up into pieces.
Storing different chunks in different
places. Data files, programs, overlays and batches th at started out
in one sea mless piece are now
A nalyze, scrutinize, optim ize .
scattered all over.
50 '!'. 0%
Loading is slower.
Before you optimize, you'll probably
PERCENT FRAGMENTATION
Sorting is slower.
Thc:ml)r('fralghr::~~~k~r~~~lfir\~~:~ I'lhc longe r want to analyze. So Disk Optimizer
Retrieving, backing-up.
shows you, in percentages, how much
Everything takes longer because
fragmentation has taken place-on the
your di sk has to work harder.
entire d isk. in inqividual
Problem is, it's something that happens so
directories, or for groups of
gradually you may not notice the difference.
fi les you specify using global
95
At least, not until you see the dramatic
or wi l9card names.
improvement after using Disk Optimizer.
Plus, there's built-in data
YES! Please send me
copies of Disk Optimizer
security that lets you assign
at th is special introductory price.
F ile fragmentatio n-It's a problem
passwords to as many files or
you can see.
Name
file groups as you want.
Watch your hard drive the next time it
And the File Peeker gives
Company
Address _ _ _ __ _ __ __ _ _ _ __ _
you an inside look at the
reads or writes a fi le. Each "blip" of the LED
means the drive-head is moving to another
structure of fi les. It's a great
C
ity
State/ Zip
place on the disk-either to pick up or lay
way for non-programmers to
Check Enclosed D V ISA D MC D AMEX D
down anot her chunk of data.
learn more about computers,
And the truth is, head movement takes
and a powerful tool for
Card #
Exp. Date _ _ _ _ __
time. Far more time than actual reading and
professionals who want to
Signature
writing. What's worse, all this head moveanalyze the contents of their
SoftLogic Solutions, Inc.
ment ca uses extra wear and tear that ca n
disks.
shorten the life of your drive.
530 Chestnut Street
Manchester, NH 03101
~ .1. .
'~
Ge t you r h ard d r ive back
1 00 ~.

, - --- - -- - --- J
*1
I ~Disk
I
I
I
I

Optimizer $49

I

I
I

D isk Optimizer- Tunes up your d isk
by clea ning up your files.
Disk Optimizer works by finding all the
scattered pieces of your fi les and putting them

in sh ape - at a special
low price.
When you th ink about it,
it's simple. The longer you

I
I
I

So;urrLoGT,C I

·1

800-272-9900
(603-627-9900 in NH)

SOLUTIONS I

lCall today:800~272..9900J
* plus $5 .00 shipping and hand li ng.
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MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM
Manx Aztec C86
';4 compiler that has many strengths. . quite valuable
for serious work '·
Computer Language review, February 1985
Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10184 27:10 pl018) measures performance for a
systems software instruction mix. The results are without register variables_ With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improvement.

Dhrystone Benchmark
Manx Aztec CB6 3.3
Microsoft C 3.0
Optimized CB6 2.20J
Mark Williams 2.0
Lattice 2.14

Execution
Time

Code
Size

Compile!
Link Time

34 sees
34 sees
53 sees
56 sees
89 sees

5,760
7,146
11,009
12,980
20,404

93 sees
119 sees
172 sees
113 sees
117 sees

Great Features: Manx Aztec C86 is bundled with a powerful
array of well documented productivity tools, library routines
and features.
Optimized C compiler
Symbolic Debugger
AS86 Macro Assembler
LN86 Overlay Linker
80186/80286 Support
Librarian
8087180287 Sensing Lib
Profiler
Extensive UNIX Library
DOS, Screen, & Graphics Lib
Large Memory Model
Intel Object Option
Z (VI) Source Editor -c
CP/M-86 Library -c
ROM Support Package -c
INTEL HEX Utility -c
Library Source Code -c
Mixed memory models -c
MAKE, DlFF, and GREP -c Soume Debugger -c
One year of updates -c
CPIM-86 Library -c
Manx offers two commercial development systems,
Aztec CB6-c and Aztec CB6-d. Items marked -c are
special features of the Aztec C86-c system.

Aztec C86-c Commercial System
Aztec C86-d Developer's System
Aztec C86-p Personal System
Aztec C86-a Apprentice System

$499
$299
$199
$49

All systems are upgradable by paying the difference
in prlee plus S10,
Third Party Software: There are a number of high quality support packages for Manx Aztec C86 for screen
management, graphics, database management, and software development.

C-tree $395
Greenleaf S185
PC-lint S98
PHACf $250
HALO $250
Amber Windows S59
PRE-C $395
Windows for C $195
WindScreen $149 FirSfime $295
SunScreen $99 C Dill Lib $185
PANEL $295
Plink-86 $395

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM
Manx Aztec C68k
"Library handling is very flexible _.. documentation is
excellent . .. the shell a pleasure to work in . . . blows
away the competition for pure compile speed . .. an exeellellt effort."
Computer Language review, April 1985
Aztec C68k is the most widely used commercial C compiler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position beyond comparison. It is available in several lIpgradable
versions.
Optimized C
Creates Clickable Applications
Macro Assembler
Mouse Enhanced SHELL
Overlay Linker
Easy Access to Mac Toolbox
Resource Compiler
UNIX Library Functions
Debuggers
Terminal Emulator (Source)
Librarian
Clear Detailed Documentation
Source Editor
C-Stuff Library
MacRam Disk -c
UniTools (vi,make,diff,grep) -c
One Year of Updates -c
Library Source -c
Items marked -c are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System $499
Aztec C68d-d Developer's System $299
Aztec C68k-p Personal System
$199
C-tree database (source)
S399
AMlGA, CP/M-68k, 68k UNIX
call
Apple fi, Commodore,
65xx, 65C02 ROM
Manx Aztec C65
"The AZTEC C system is one of the fin est software
packages I have seen"
NIBBLE review, July 1984
A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a fu ll optimized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple II version runs under DOS 3.3, and
ProDOS, Cross versions are available.
The Aztec C65-cl128 Commodore system runs under
the C128 CPIM environment and generates programs for
the C64, C128, and CPIM environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3
$199
Aztec C65-p Apple Personal system $99
S49
Aztec C65-a for learning C
Aztec C65-cl128 C64, C128, CP/M $399
Distribution of Manx Aztec C
In the USA, Manx Software Systems is the sole and e.,clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized_

Manx Cross Development Systems
Cross developed programs are edited, compiled, assembled, and linked on one machine (the HOST) and transferred to another machine (the TARGET) for e.xecution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and educational applications.
HOSTS: VAX UNIX (S3000), PDP-ll UNIX(52000), MSDOS ($750), CPIM (5750), MACINTOSH (5750),
CP/M-68k ($750), XENIX (5750).
TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple 11, Commodore <::64,
8086180x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.
The first TARGET is included in the price oftne HOST
system. Additional TARGETS are 5300 to 5500 (non
VAX) or S1000 (VAX).
Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z80 ROM
Manx Aztec CD
"I've had a lot of experience with different C compilers.
but the Aztec CBOCompiler and Professional Development System is the best I've seen."
80-Micro, December, 1984, Jonn B. Harrell III

Aztec C D-c (CP/M & ROM)
Aztec C D-d (CP/M)
C-tree database (source)
Aztec C80-c (TRS·80 3 & 4)
Aztec C80-d (TRS-80 3 & 4)

$349
$199
$399
$299
$199

How 1b Become an Aztec C User
Th become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812 .
Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.
Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.
How 1b Get More Information
1b get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.
30 Day Guarantee
Any Manx Aztec C development system can be returned within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original purchase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.
Discounts
There are special discounts available to professors,
students, and consultants. A discount is also available on
a "trade in" basis for users of competing systems. Can for
information.

COMPA~ DESKPRO

286

BY STAN MIASTKOWSKI

The Compaq Deskpro 286
comes in two standard configurations. The Model I
comes with 256K bytes of
RAM. a single 1.2-megabyte
floppy disk drive. and five expansion slots. It retails for
$4499 with a dual-mode
(green or amber) monochrome monitor that supports graphics. The Model 2
has 512 K bytes of RAM. a
single 1.2-megabyte floppy
disk drive. a 30-megabyte
hard disk drive. and four expansion slots. It retails for
$6254 with a monitor.
Externally. the Deskpro
286 bears a more-thanpassing resemblance to the
compa ny's PC-compatible
Deskpro. It has a large 19.8by 16.5-inch footprint. and
heavy-duty construction is
evident throughout.

An IBM PC AT . compatible

height 1.2-megabyte drives.
360K-byte drives. or the
magnetic tape backup.
Like the IBM PC AT. the
Deskpro 286 has a key lock
on the front panel. which.
when locked. disables the
keyboard and prevents the
system unit cover from being
removed. For most users. it's
probably more trouble than
it's worth. It won't prevent the
unit from being carted away;
but since it's good standard
operating procedure to keep
a hard disk unit running full
time to minimize disk damage on power-down. the key
will enable you to leave the
office at the end of the day
and keep unauthorized
(though not malicious) hands
off your data. But woe be
unto you if you loose the
keys; they're not duplicatable
and you'd need to order a
new set from an address supplied in the manual. All these
precautions with the lock and keys are
probably necessary so that Compaq
dealers bidding for corporate or
government business can match the
specifications of the IBM PC AT.

with a switchable
6-MHz/8-MHz clock speed

THE KEYBOARD

The Deskpro 286 keyboard's
84-key layout is virtually identical to
the Selectric-style keyboard on the
IBM PC AT. Unlike the AT's keyboard.
which has LED indicators for the Caps
Lock. Num Lock. and Scroll Lock keys
located on a panel above the main
keyboard. the Deskpro 286 has LEDs
for these functions physically located
on the key caps. The keyboard weighs
3 pounds. 6 ounces and has a slightly
spongy feel that I don't like. The
sharp-edged "ears" used to tilt the
keyboard upward left a series of
marks on the furniture. Unlike the loud
"clacks" that come from the IBM PC
keyboard. the Deskpro 286 uses soft
tones to let you know that you've successfully pressed a key. You can adjust the vol ume of the key tones by
pressing a combination of three keys.
The partially coiled keyboard cable

was a bother; it kept getting in the way
and made it nearly impossible to
push the keyboard flush to the system
unit.
BASIC OPTIONS

The unit I reviewed came with a single
1.2-megabyte floppy disk drive. a
3D-megabyte full-height hard disk
drive. and a tape backup unit for the
hard disk. If you're interested in
customizing yo ur system peripherals.
Compaq has a wide range of options
(see the 'At a Glance" box for details).
There are three hard disk drives available (20. 30. and 70 megabytes). and
all are full-height. which generally
have faster access times and greater
reliability than half-height hard disk
drives. You can fill the remaining two
spaces with any combination of half-

INSIDE THE SYSTEM UNIT

The cover of the system unit slides forward after you remove three screws
on the rear of the Deskpro 286. The
screws. which are a strange combination of slotted and Torx head. are also
used to hold in the option cards. If
you purchase the Deskpro 286 with
a hard disk. you'lI need to remove the
(continued)

Stan Miastkowski is a freelance writer. northeast bureau chief for Newsbytes. and editor
in chief of the McGraw-Hili Microcomputer Handbook . He can be reached at
POB 548. Peterborough. NH 03458.
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REVIEW: COMPAQ DESKPRO 286

The system runs IBM
PC software so fast, it's
hard to imagine what the
speed gain would be with
the 80287 coprocessor.
cover, unlatch the hard disk shipping
lock, and then plug in the hard disk
power connector. This is a sensible
precaution for making sure that the
drive isn't powered on before the lock
is disengaged. It's a bit difficult for the
large-fingered to connect the hard
drive power, but it can be done.
The top of the massive power supply (165 watts) is sloped slightly to
allow easier (though not easy) access
to the rear connectors of the disk
drives. The high-capacity fan is extremely quiet. and the Deskpro 286
never became warm to the touch even
after extended periods of use.
The processor board has the 68-pin
80286 microprocessor and the peripheral circuitry. Sitting next to the
processor is an empty slot for the optional 80287 numeric coprocessor.
Since the system runs IBM PC software so fast. it's hard to imagine the
speed gain using the coprocessor
with software designed to work with
it.
CIRCUIT CARDS AND MEMORY

There are eight slots in the system
bus, six of which have the additional
36-pin connectors for AT-type cards
that contain extended address lines
for additional memory. One of the
two 62-pin connectors is located
behind the floppy disk drive and can
only hold a half-length card. Compaq
claims that most PC-type I/O boards
wi ll work in the Deskpro 286, although the high clock speed and different timing can cause problems with
some. Memory-expansion cards designed for the IBM PC also won't
work. The same goes for multifunction cards. These limitations shouldn't
be a problem, however, since most of
the functions those cards would han244

BY T E • JU NE 1986

die are already performed by cards included with the Deskpro 286.
The unit I reviewed came with four
cards installed: an RGB/composite/
monochrome video graphics board,
floppy controller with parallel and
serial interface, hard disk controller.
and the basic system memory board.
The Deskpro 286 will handle a maximum of 8.2 megabytes of RAM. The
memory board must be fully populated with 217 6K bytes before you can
add more memory-expansion boards.
You can have up to three memoryexpansion boards, each holding a
maximum of 2048K by'tes in 512 Kbyte increments.
Since PC-DOS currently supports a
maximum of 640K bytes of RAM, the
VDISK utility is included with PC-DOS,
which enables you to use the extra
memory as a virtual disk. VDISK lets
you specify the virtual disk size, sector size, and the number of entries.
Memory size in excess of 1 megabyte
must be accessed by using a /E option. The usual precautions about
copying data from virtual disk to floppy or hard disk applies. If power is lost
or you turn the machine off, the data
on the virtual disk will be lost. With
a system like this, a backup or uninterruptible power supply is an important
accessory.
THE DISPLAY

The Deskpro 286 comes with a 12-inch
green or amber monochrome monitor.
Compaq calls it "dual mode"-when
used in combination with the Deskpro 286's monochromelcolor graphics board (which is standard in the
286), it will also display graphics as
shades of amber (or green). You can
change display modes by keyboard
commands. Compaq eliminated a
great deal of confusion about display
boards by putting all the features on
one board.
SPEED

The Deskpro 286 runs with a primary
clock speed of 8 MHz. Toggling between the primary and the secondary
speed of 6 MHz is a simple matter of
pressing three keys Simultaneously.
You hear one beep when you're at 6
MHz, two beeps for 8 MHz. I ran a
large variety of IBM PC software

(WordStar, MultiMate, R:base 5000,
and LDtus 1-2-3) at the primary speed
with no problems whatsoever.
IBM's recent decision to change the
ROM BIOS on 30-megabyte version s
of the PC AT to prevent the installation of "speedup" kits (the PC AT runs
at 6 MHz) makes the Deskpro 286 an
even more attractive alternative to the
IBM AT. Though most users can get
along fine with a 6-MHz machine, the
extra speed afforded by the Deskpro
286's 8-MHz primary speed is something that you get used to quickly.
DISK DRIVES

The IBM PC AT-style 1.2-megabyte
floppy disk drive is handy for storing
large amounts of data, although with
the Deskpro 286's optional hard disk
drive, the floppy is not really needed.
The 1.2-megabyte floppy disk drive is
capable of reading and writing either
1.2-megabyte floppy disks or 360Kbyte floppies. The disk-access light
glows green when the drive is writing
the high-density format and red when
it's writing a 360K-byte floppy. The 1.2megabyte drive has no problems
reading 360K-byte format disks: but
occaSionally when it was writing data
to a 360K-byte disk, the disk was unreadable by the 360K-byte drive on
another machine. If you intend to
swap data with another machine, you
should purchase a Compaq 360K-byte
. drive.
My review unit came with a tape
backup unit for the hard disk. This
unit uses 3M DC 1000 tapes and each
tape holds 10 megabytes of data.
Compaq claims it takes about 16
minutes to fill the tape, and it takes
8 minutes to restore the data to the
hard disk. The MS-DOS version 3.0 included with the unit has several tape
commands for formatting and using
backup tapes. For all the operations,
the tape command prints a bar across
the top of the screen to indicate how
much longer the tape operation has
to go. The most time-consuming part
of the process is formatting a blank
tape, which takes about 40 minutes.
I was slightly annoyed the first time
I formatted a tape because I had not
noticed that the tape's write-protect
switch was on and it was 20 minutes
(continu ed)

AT A GLANCE
Name
Compaq Deskpro 286,
Models 1 and 2
Company
Compaq Computer Corp.
20555 FM 149
Houston, TX 77070
(713) 370-0670
Size
6.4 by 19.8 by 16.5 inches
Components
Processor: 80286, 6 MHz or
8 MHz (switch able)
Memory: 256K or 512K bytes,
maximum 2176K bytes on
system board; up to 8.2
megabytes available
Mass storage: Model 1: One
half-height 1.2-megabyte
51f4-inch floppy disk drive;
Model 2: One 1.2-megabyte
floppy disk drive and a
30-megabyte full-height hard
disk drive
Display: 12-inch amber or
green monochrome display;
dual-mode display adapter
monochrome/color,
text/graphics (switchable)
Keyboard : IBM PC
AT-compatible
Optional Hardware
$350
360K-byte disk drive
1.2-megabyte disk drive $650
20-megabyte disk drive $2095
30-megabyte disk drive $2595
70-megabyte disk drive $5195
Tape backup system for
hard disk
$899
80287 numeric
coprocessor
$195
128K RAM upgrade
$150
512K RAM upgrade
$695
Monitor tilt-and-swivel
adapter
$50

MEMORY SIZE (K BYTES)
o
200
400
600

800

1000

DISK STORAGE (K BYTES)
o
400
800
1200

1600

2000

2400

BUNDLED SOFTWARE

o

2

4

PAC KAGES

6

8

10

6

8

10

NONE

D

COMPAQ DESKPRO 286 (MODEL 1)

k~{{:d I BM PC

~APPLE

DE

Optional Software
MS-DOS/BASIC version 3.0
or 3.1
$65
Documentation
Operations guide
Price
(standard configuration with
monitor)
Model 1
$4499
Model 2
$6254

The Memory Size graph shows the standard
and optional memory available. The Deskpro
286 Model 1 was used in this comparison. The
Disk Storage graph shows the highest capacity
for a single floppy disk drive and the maximum
standard capacity for each system . The Bundled Software Packages graph shows the
number of packages included with each sys-

tem. The Price graph shows the list price of a
system configured with two drives (one 1.2megabyte floppy disk drive for the Deskpro 286
Model 1), a monochrome monitor, graphics
and color display capability, a printer port and
a serial port, 256K bytes of memory (64K bytes
for 8-bit systems), and the standard operating
system for the computers under comparison.
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The back pannel of the Compag Deskpro 286, Note the 3-pin
DIN power connector for the Compaq monitor,

Inside the Compaq Deskpro 286,

DISK ACCESS IN BASIC (SEC)

BASIC PERFORMANCE (SE C)
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250
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20 0

~-----------I ~n

150~-----------------------------------------i

150 ~---------

100~-----------------------------------------i

100

~---------

501-- --

50 ~------1::}:

o

--+

0 ' - - -- -WRITE

SIEVE

READ

CALCULATIONS

SYSTEM UTILITIES (SEC)

SPREADSHEET (SEC)

50 ~-----------------------------------------,

25

r--------------------,

40 ~---------------------------------¥

20

~--------------_=_=__--------------_{_

30

15

~------------_{

20

~------------~V/

10 ~--------------v:

10

o
40K FORMAT/DISK COPY
_

o

40K FILE COpy

COMPAQ DESKPRO 286,8 MHz

_

LOAD
COMPAQ DESKPRO 28 6,6 MHz

The graphs for Disk Access in BASIC show how long it takes to write
and read a 64K-byte sequential text file to a blank floppy disk, (For
the program listings, see "Benchmarking the Clones" by Jon R.
Edwards and Glenn Hartwig, BYTE's Inside the IBM pes, Fall 1985,
page 195.) The Sieve graph shows how long it takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark, The Calculations graph shows how long it takes to do 10,000 multiplication
and 10,000 division operations using single-precision numbers, The
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H : j IBM PC

RECALCULATE

~

APPLE DE

System Utilities graph shows how long it takes to format and copy
a disk (adjusted time for 40K bytes of disk data) and to transfer a
40K-byte file using the system utilities, The Kaypro was tested using
the drives in double-density mode, The Spreadsheet graph shows
how long it takes to load and recalculate a 25- by 25-cell spreadsheet where each cell equals 1.001 times the cell to its left, The
spreadsheet used was Microsoft's Multiplan , A 360K-byte disk was
used in the Deskpro's 1.2-megabyte floppy disk drive,

REVIEW:
COMPAQ DESKPRO 286

o I EGA

into the formatting before the operation failed. It would have been nice if
the write-protect status of the tape
could have been sensed earlier.
SOFTWARE

The only software that comes standard with the Deskpro 286 is a selfbooting User Programs disk that contains both demonstration and diagnostic programs. Included on the disk
are graphics, word processing, and
music demos, as well as an arcadetype game and biorhythm chart. All
are impressive examples of how fast
the Deskpro 286 runs. The diagnostic
program is a complete system test.
though the status messages leave
more than a little to be desired. Instead of telling you which test is being performed, you're told to refer to
a number, which you'll find in the
operations gUide. Tests that take a
great deal of time (such as the
memory test) display a cryptic message that says, "This test may take an
extended period of time, Please stand
by." There are no messages to indicate the status of the test.
Compaq sells their customized DOS
version 3.0 for $65 . Version 3.1 is also
available for the same price. Included
are BASICA and the usual contingent
of utilities and sample programs.
DOCUMENTATION

Documentation is one area where the
Deskpro 286 doesn't shine. The only
manual that comes with the unit is an
80-page operations manual that is
grossly inadequate. It contains a bare
minimum of information designed for
the naive. Numerous pages are involved with showing how to hook up
the system. After that. you're pretty
much left on your own. Gorgeous
color photographs show you what
wonderful add-ons you can spend
your money on, but there's no additional information. The only useful
part of the manual is a section on keystrokes needed to change processor
speed, key-click volume, etc. It could
have been better covered on a reference card, and one isn't included.
The MS-DOS manuals (included
with the purchase of the operating
system) are much better. Three
(wntinued)

A Iully compatible 256lc EGA card with a parallel
port lor only $259. II you buy any display card:
Color, Monochrome, Hercules, or EGA, without
reading this ad, you're probably throwing away a
lot 01 money.

~

-~

...

- -..

-

BTIEGA Enhanced GraphiCl Adapter:
266k of memory, and parallel printer port.
Works with allatandard IBM dlaplays,
and compatible displays,
8180 Monocmome Dilplay: Both text and
64Ox350 bit mapped graphics.

This really is the only display
board you may ever need. Regardless of what monitor you buy today,
this card is a clear upgrade path for
the future, and the best choice
today, even if you are only going to
use a Monochrome Display. Thi.
means one board today does
monochrome 64Ox350 bit mapped
graphics and text, and provide. a
clear upgrade path to 640x350
Enhanced Color Display with no
change of display board, It also
runs with the 640x200, 32Ox200
Color Display,

All boards come with a full 256k of
memory, and a parallel printer
port. That means no extras for later,
and 16 simultaneous colors displayed from a palette of 64 colors,
and crisp clear text on both Mono-

8183 Oolor DiaplaYI 64Ox200 and
32Ox200.
8184 Enhanced Diaplay: Color 64Ox360
16 simultaneous colors from a palette of
64,

chrome and Enhanced Color Dis·
plays - fe.a tures or options that are
not available on other EG:A boards,
Since all your current software will
run, you're set for today, and
prepared for the standard of the
future.

Of course many of you will want to
take advantage of the EGA card
right away, so we are offering a
special deal when you buy the
board together with a Basic Time
HR 31·350 moniter - you get both
for just $749, or the card only for
$259. This means that you can
equip all yaur PC's now and in the
future with displays and EGA cards
and get the Qubie' "No Risk
Guarantee", our one year warranty,
and 48 hour turnaround on war·
ranty repairs. The price is the whole
price, there are no extras for freight,
insurance, or credit cards.

No Risk "arantee
U you are not completely .aUlfted with your
purcha.e, you may return it within 30 day. of
purchue for a complete relund, includinq the
co.t to aend it back. U you can qet any dealer or
competitor to qlve you the lame I .............
buy both and return the one you don't like.

~~~~'lI:nJ1\~ Pablo

Camarillo, California 93010
Inaide California

80S·987·97 41
Outaide California
For fastest delivery, lend cuhler'a check.
money order, or order by MasterCard/Vlaa.
Peraonal Checko allow 18 daYI to clear.
Company purchale orderl accepted, call lor
prior authorization. CaUlornia relidents add
6% ... leata".
Inquiry 288

800·821·4479
London (01) 223·4569 Sydney (02) 579·3322
Parla (01) 321·5316
Canada (403) 434-9444

Haur.: M·F Sam ~!!pm PTZ
Sat Sam· 12pm P'I'Z
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Now with .1

l Freela~Ca

VldeoShow
Presentations
With VideoShow you 'll make the best presentations of your career.
VideoS how is the only complete hardware and
software presentation system available today.
VideoShow:

Makes Your Presentations Powerful
Use 1000 colors to brighten your images ...
hundreds more than with any other PC-based
system. Plus 5 times better resolution. Add
VideoShow's dynamic visual effects and you are
guaranteed high impact and professional quality.

Makes Presentations Easy
Select from a variety of software, and use your
IBM® PC or compatible to create or update any
chart, graph, diagram, or illustration in minutes .
Even if you've never used a computer before and

can't draw a straight line. All you do is fill in the
blanks.

Makes Any Kind of Presentation
VideoS how lets you use any color monitor or
video projector. Plus, you can get slides, overheads , or hardcopy. All in 1000 brilliant colors.

VideoShow Makes Sense
At $3150* it pays for itself after just a few presentations. And you get the superior quality previously available only from expensive services.

VideoShow Puts You in Control
No longer will your presentations be a terrific
struggle. They'll just be terrific!
Find out about it. Call 1-800-556-1234, Ext.
234. In Calif., call 1-800-441-2345, Ext. 234.

VldeoShow'
from General Parametrics, Berkeley, CA

*Suggested retail price for VideoShow 150.
IBM is a regi stered trademark of International Business Machines COrpOrHli on.
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REVIEW:
COMPAQ DESKPRO 286

The Deskpro 286
has nearly all the
features that a
serious user needs.
manuals are included: a 527-page MSDOS version 3.0 reference gUide. a
182-page BASIC reference gUide. and
a 311-page BASIC gUide to statements.
functions. commands. and variables.
All three are well written and organized so that information is easy to
fin d. The examples used are a far cry
from the head-scratching ones in early
PC documentation.
All Compaq manuals are in a spi ralbound 7 V2- by 9-inch horizontal format. which is handy for use on a
crowded desk. A technical reference
manual is available for 560.
SUMMARY

The Compaq Deskpro 286 is a highpowered professional-quality computer that has nearly all the features
that a serious business or scientific
user needs. In keeping with Compaq 's
reputation. it's extremely well thought
out and built to withstand full-time
heavy use. Its speed advantage alone
recommends it over its closest competitor-the IBM PC AT. The price of
the Deskpro 286 is slightly higher
than a comparably equipped PC AT.
and unlike the AT. the Deskpro 286
is unlikely to be available at anything
other than list price.
If you buy a Deskpro 286. the usual
caveat applies about choosing you r
dealer carefu ll y. (Compaq has over
2500 in the United States alone.) Compaq has been very successful and has
acquired some of the arrogance that
often comes with success. They've
continued to be secretive about technical matters. and getting information
over the telephone is often difficult.
A knowledgeable dealer can help
Compaq Deskpro 286 users deal with
any problems or questions. Despite its
high price. the Deskpro 286 is an outstanding personal computer. It's a system whose technology will not quickly
become obsolete. _

Hard Solutions

Expanding your PC to include a
Megabyte
hard drive has never been simp} with Oubie'
internal or H ardPack 20 slot mounted drives.

The military is famous for paying
$450 for ashtrays. A lot of companies are asking the same kind of
outlandish sums for a hard disk
mounted on a card. You get a hard
disk, a controller, and a bracket,
and they charge you hundreds
more than you pay for a Qubie' 20
Megabyte hard disk system. Unlike
the others, our HardPack 20 fits
into a single slot and nestles in
behind your floppy drives. If you
buy any other hard drive, you may
simply pay more and get a whole
lot less.

We offer both types, an internal
mounted like your floppy, or a card
mount for the same $499 price.
Let's face it, the bracket doesn't cost
us 450 bucks. While some people
prefer the standard mounting, (like
a floppy) so they can see the
read/write light, others want a card
mount so they can use both floppies
they now have. Both drives boot
directly from the hard disk, and
require no software patches. They
run all the popular software, and

No Risk Guarantee
U you are not completely satisfied with your
purchase, you may return it within 30 daya of
purchase for a complete refund, including the
cost to send it back. If you can get any dealer or
competitor to give you the same II liD Curut.,
buy both and return the one you don't like.

~
For fastest delivery, send cashier's check,
money order, or order by MasterCard/Visa.
Personal Checks allow 18 days to clear.
Company purchase orders accepted, call for
prior authorization. California residents add
6% sales tax.

Inquiry 289

are low power. Our format software
allows changeable interleaving that
gives you noticeable speed
improvement over the standard XT
drive. Both have the ability to run a
second drive from the controller,
(Part Number 2nd-20HP $399),
giving you 40 megabytes of storage for under $900.

We give you some software ·that
really enhances the use of a hard
disk. 1 dir is the hard disk organizer
that really makes DOS a snap, and
our special Qubie' version of
ZyIndex, the super searcher is
also included. Easy to read manuals make installation a snap. Of
course the drives are backed by our
"No Risk Guarantee", our one year
warranty, and 48 hour turnaround
on warranty repairs. The price is
the whole price; there are no extras
for freight, insurance, or credit
cards. Order part numbers PC20
for IBM PC and compatibles. PC201000 for Tandy 1000, or HardPack
20. By popular demand we !ltill
offer the matching ashtray for just
$450, (Part No. PCKIDDING),

QUBIE'
Department B
507 Calle San Pablo
Camarillo, California 93010
Inside California

805-987-9741
Outside California

800-821-4479
London (01) 223·4569 Sydney (02) 579·3322
Paris (01) 321·5316
Canada (403) 434·9444
Hours: M·F 8am . 5pm PTZ
Sat 8am . 12pm PTZ
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5 MEGABYTES

PC HARD
DISK KITS
10 MEGABYTES

$475
20 MEGABYTES

$495
30 MEGABYTES

$675

AT HARD
DISK KITS
33 MEGABYTES

$750

HIGH CAPACITY
AT&XT
HARD DISK KITS
70 MEGABYTES

$1995
120 MEGABYTES

$3995

TAPE BACKUP
40 MEG INTEHNAL
MT40 $595
40 MEG PORTABLE
MT40P $695

TAPE BACKUP
60 MEG INTERNAL
MT60 $795
60 MEG EXTERNAL
MT60E $895

TANDY 1000
MULTI-FUNCTION
CARD
SERIAL PORTI
OMACONTRI
UPTO S12K RAM
TMF-l $255

SCSI HOST
ADAPTER CARD
CONNECTS YOU R
PCTO 70THER
DEVICES
SCSI-l $190

TELE~286
BY WAYNE RASH JR.

The TeleVideo Tele-286 is
designed to be compatible
with the IBM PC AT. Like the
IBM. the Tele-286 is large
and heavy. and its hard disk
is hidden within the cabinet.
with space for two floppy
disk drives in the upper right
of the front panel. Also like
the IBM machine. the Tele286 is based on the Intel
80286 microprocessor. and it
accepts an 80287 math coprocessor. However. both
processors in the Tele-286
run at a clock speed of 8
MHz-about one-third better
than the IBM PC AT.
For this review I used the
Tele-286 Model 2 ($5395).
which is roughly equivalent
to the enhanced IBM PC AT
The Model 2 system includes
one high-capacity floppy disk
drive that holds 1.2 megabytes. a 44-megabyte hard
disk. and 512K bytes of RAM.
which can be expanded to 15
megabytes. The monitor I tested was
TeleVideo's optional HRM-IOO. a highresolution monochrome graphics
monitor.

An IBM PC AT compatible
with a standard 44-megabyte
hard disk drive

EXAMINING THE HARDWARE

The system unit measures a whopping
21 by 16 by 6.5 inches. and it will
dominate any regular-size desk. You
can open the case by removing four
screws at the rear of the machine and
sliding the cover forward . Inside. you
will find eight expansion slots. two of
which accept standard IBM PC
boards. The other six are designed to
accept boards made for the I 6-bit bus
of the IBM PC AT. The disk drive controller board is already installed in a
slot.
To the right of the expansion-card
area is the power supply. In front of
_Inquiry 219

the power supply are the disk drives.
The primary hard disk is mounted in
the front center and does not show
when the cover is in place. To the
right of the hard disk drive. the system can accommodate two halfheight floppy disk drives placed one
above the other. Below the floppy
disk drive locations is room enough
for a concealed half-height hard disk.
The system provides sufficient cables
to support two floppy and two hard
disk drives.
The high-capacity floppy disk drive
is similar to that of the IBM PC ATs-it
can read from and write to a standard
double-density (360K-byte) MS-DOS
disk. Some other computers may have
trouble reading data written by the
Tele-286 to 360K-byte disks. however.
since the tracks created by the high-

capacity disk drive are more
narrow than those used by
double-density disk drives.
TeleVideo also warns that
floppy disks formatted on the
high-capacity drive will not
work on other machines. although they worked fine on
my Zenith Z-100. To ensure
disk compatibility. TeleVideo
offers a standard doubledensity disk drive.
The front of the machine is
unremarkable except for the
lack of the key-operated
power switch that tne IBM PC
AT and most other compatibles have. With the Tele-286.
you have to be content with
a rocker switch on the rear of
the machine.
On the rear. next to the
power switch. is the power
cord and an additional AC
power outlet. which is the
same kind used by the IBM
monochrome monitor. Also
on the back panel are connectors for the serial and parallel
ports and the keyboard. Like the IBM
PC AT the Tele-286's RS-232C serial
port uses a 9-pin connector. and the
parallel port is Centronics-compatible.
The keyboard connects to the com- .
puter via a six-foot coiled cord and is
much like that of the IBM PC AT The
only difference worth noting is that
the LEOs indicating the position of
the Caps Lock. Num Lock. and Scroll
Lock keys are on the keys themselves
rather than the keyboard bezel. Like
the IBM PC AT. the Tele-286's keyboard is somewhat larger than that of
(continued)

Wayne Rasfi Jr. (10431 Collingfiam Dr.
Fairfax. VA 22032) is a member of tfie professional staff of American Management Systems Inc .. wfiere fie consults with the federal
government on microcomputers.
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Inquiry 391 for End-Users.
Inquiry 39 2 for DEALERS ONLY.

REVIEW: TELE-286

SHIPPING NOW!!!
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::I: The power of dBASE III
for the Macintosh has
:: arrived!!!
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This new software product,
named dMac III, is fully
Z compatible with dBASE III
C!J
is three times faster.
Z
dMac III features a powerful
c.. programming language that
offers its owners the ability
to develop professional
=: business applications for
_. the Macintosh,
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o In addition, you can transfer
Z your dBASE III applications
C!J and databases to the Macintosh
~ where dMac III will allow you
c.. to use them without modi.
-c.. f'lcatlOn.
::I:
Of course you can use dMac III
=: along with the other popular
_ . Macintosh software products
3: such as Microsoft WORD and
~ Microsoft FILE.
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C!J As a dMac III owner you get Z
~ the best of both worlds. All of 0
~ the features of the ~ost popul ::E

s: programmable database for the

en IBM PC plus the user friend-

th e IBM PC-m eaning, of cou rse, th at
some keyboard templates designed
for th e PC may not fit.
Te leVideo's HR M-I OO monitor sell s
for $595 and comes with its own
di splay adapter, which prov ides
power and video signals to the
monitor th rough one 9-pin connector,
freein g your computer table o f one
more ca ble. You may wa nt to check
the pin assignments before you attach
a monitor from another manu facturer.
Anoth er nice feature is its attached
stand that all ows th e monito r to tilt
and swivel. The display adapter allows
th e monitor to displ ay color im ages
as shades of green with a resolution
of 640 by 400 pi xels. Its character set
is cri sp and mu ch easier to read th an
th at of the IBM. In fact. the clear
characters coupled with th e 14-inch
diagonal measurement of the sc reen
make for one o f th e best mo nitors I
have used.

:=

liness of Apple's Macintosh.

To order dMac III contact:

FORMA T SOFTWARE
11770 BERNARDO PLAZA CT.
SAN DIEGO. CA 92128
(619) 487-6946
acmtos
Computer
dBASE III is a trademark of Ashton-Tate
IBM PC is a trademark of IBM
Microsoft WORD and Microsoft FILE
are trademarks of Mircosoft
dMac III is a trademark of FORMAT
Software

SLOW STA~TING

Th e hardest part about usin g th e
Tele-28 6 is setting up th e system and
fo rm atting the hard disk-tasks th at
ca n be made simpler with clear instructi ons. Unfortunately, th e in structi ons prov ided with the Tele-286 are
no help.
The problem is letting the operating
system know th e system configurat ion-specifi ca ll y, what kin d of disk
dri ves are in stalled in the unit. A
special setup program stores th at information in a section of memory that
is kept alive by a lithium battery, which
also powers th e cl ock. Without th e
proper configuration da ta, the hard
di sk ca nnot be formatted or used.
First. I had to hook up the battery
The battery is attached to th e side of
th e power supply with Velcro, and it
has a connector th at you attach to
some pins on the motherboard- a job
that requires a pair of long-nose pliers
and a great deal of pati ence.
When you connect th e battery, yo u
have to be particularl y careful to
choose th e correct set of pin s. The
directions in th e manual are less than
exp licit. and you mi ght aCCidentall y
connect the battery to what appears
to be a set of jumper pin s on the disk
controller only an inch away The bat. tery connector will indeed fit onto the

di sk contro ller, and it wou ld be an
easy mistake to make. While I didn't
wa nt to fin d out what happens when
a battery is connected to the disk controller, I suspect it's not good
Th en I had to run the setup program. On the face of it. the process
seems sim ple; yo u simply indicate to
the setu p prog ram which disk drives
are in stalled . But th e setu p progra m
does not provide a menu o f cho ices.
And although th e manua l depicts a
menu , th e choices listed do not
in cl ude a 44-megabyte ha rd disk .
whi ch is standard equipment on a
Model 2.
To make matters worse, the drive
se lections are listed by the num ber of
cylinders and the number of heads on
th e di sk-in form ation that's not read ily ava ilable. It's not even clear whether
the disk drive capacities that are listed
are formatted or unformatted capacities. (The 44-megabyte hard disk in
my review unit has an unform atted
capacity o f 53 megabytes ) After two
weeks of frustration and te lephone
ca ll s to TeleVideo, I managed to partition and form at th e hard disk, which
took about an ho ur with the proper
instructi ons.
SOFTWARE COMPATIBILITY

The Tele-286 comes with MS-DOS 3. 1
and GW-BASI C 3. 1. Both of these are
versions of th e soft ware offered fo r
the IBM PC AT. Unfortunately, the version of MS-DOS I received co uld not
access all 44 megabytes on the hard
disk-it was limited to onl y 32 megabytes, which makes disk partitions
necessary. TeleVideo says it has a
modified vers ion o f MS-DOS 3.'1 that
will support all 44 megabytes, but
none was ava il able for th is review.
Like the IBM PC AT. th e Te le-286 is
not full y co mpati ble with the IBM Pc.
For exampl e, some versions of M icrosoft' s Flight Simulator will not run on
the Te le-286, nor will some games
and educational programs. However,
the most serious compa ti bi li ty problem is th e Te le-286's fa ilure to run
Digital Research's Concurrent PCDOS. However, every other IBM business program that I tried did run.
This defi ciency suggests there might
be compatibility problems with other
(contin ued)

AT A GLANCE
Name
Tele-286 Model 2
Company
TeleVideo Systems Inc.
550 East Brokaw Rd.
San Jose, CA 95150-6602
(800) 521-4897
(800) 821 -3774 (California)
-

. . . L h ..

System Unit Size
21 by 16 by 6.5 inches
45 pounds
Components
Display: Text 80 columns by
25 lines; graphics resolution
640 by 400 pi xels with
sh ades of green using
optional TeleVideo HRM-100
Keyboard : Detached 84-key
IB M PC AT-style QWERTY
keyboard with 10 function
keys; numeric/cursor-control
keypad ; LEOs in Caps Lock,
Num Lock, and Scroll Lock
keys
Processor: 8-MHz Intel 80286
Memory: 512K bytes
expandable to 15 megaby1es
Mass Storage
44-megaby1e hard disk dri ve
1.2-megaby1e floppy disk
drive
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800

1000
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o

400

800

1 200

($ 1000)
2

1600

2000

8

10

Expansion
Six IB M PC AT-compatible
plug-in board slots, two IBM
PC-com patibl e plug-i n board
Software
MS-DOS 3.1
GW-BASIC 3.1
Options
Memory expansion
360K-by1e floppy disk drive
Ad ditional hard disk
Color monitor
Documentation
Owner's manual
MS-DOS 3.1 manual
GW-BASIC manual
Price
Model 2
HRM -100

$5395
$595

_

TELE- 286

k::}}}'1 IBM

The Memory Size g raph shows the standard
and optional memory available for th e com puters under comparison. The Disk Storage
graph shows the highest capacity for a singl e
fl oppy disk dri ve and th e maximum standard
ca pacity for each system. The Bundled Software graph shows the number of software
packages included with each system. The Price
g raph shows the list price of a system with two

PC

~APPLE IJE

disk dri ves, a monochrome monitor with connection apparatus and graphics capability, a
printer port and serial port, 256K by1es of
memory (64K by1es for 8-bit systems), the standard operating system for the computers under
com parison , and the standard BASIC interpreter. Note that the Tele-286 Model 2 comes
with 512K by1es of RAM and one of its two disks
is a 44-megaby1e hard disk dri ve.
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The rear of the Tele-286 showing the power cord receptacle, monitor
power cord socket, serial and parallel ports, and access slots for
expansion boards with the TeleVideo HRM-100 monitor adapter
installed .
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TELE-286

LOAD
h)(

The graphs for Disk Access in BASIC show how long it takes to write
and then read a 64K-byte sequential text file to a blank floppy disk.
(For the program listings see BYTE's Inside the IBM PCs, Fall 1985,
page 195.) The Sieve graph shows how long it takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark. The
Calculations graph shows how long it takes to do 10,000 multiplication
and 10,000 division operations using single-precision numbers. The
System Utilities graphs show how long it takes to copy a 40K-byte

254

The inside of the Tele-286 showing the floppy and hard disk drives,
power supply, and main circuit board with expansion slots.
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IIBM PC

RECALCULATE

~ APPLE DE

file using the system utilities. (The Disk Copy test was not run because
our review unit had only one floppy disk drive.) The Spreadsheet
graph shows how long it takes to load and recalculate a 25- by 25-cell
spreadsheet in which each cell equals 1.001 times the cell to its left.
The spreadsheet used was Microsoft's Multiplan. Tests on the
Tele-286 were done using MS-DOS 3.1 and GWBASIC 3.1. Our
review system had 512K bytes of RAM, a 44-megabyte hard disk
drive, and a 1.2-megabyte floppy disk drive.

REVIEW: TELE-286

programs. You should have your
dealer demonstrate any software you
are considering using on a Tele-286.

capacity disk takes longer than the
360K-byte double-density disk. Also.
file transfers took slightly less time
with the high-capacity disk.

THE BENCHMARKS

The machine's speed is noticeably
good with programs such as WordStar
2000. which is sluggish on the IBM
Pc. The benchmark tests support that
feeling of speed. Memory-resident
programs execute in one-third to onefourth the time required on an IBM
Pc. Operations requiring floppy disk
access execute in about half the time.
Some of the benchmark times depend heavily on the type or format of
the disk drive being used. For example. the load time for Multiplan took
only about one second from the hard
disk. (Of course. timing accuracy is
limited at such short intervals because
of the time it takes to actually start
and stop the stopwatch.)
Format and file-transfer times vary
with the format in use. Naturally. formatting the 1.2-megabyte high-

CONCWSIONS

The Tele-286 's most glaring weak
point is its documentation. The problems I had in getting the machine running were entirely due to an inadequate owner's manual. and the same
problems await any user who tries the
dO-it-yourself route. Once you get past
the problems with setting up the system. the owner's manual improves
some. The book is well illustrated and
covers most routine activities adequately. There is also very complete
cove rage for such activities as adding
additional disk drives and memory.
The manuals for MS-DOS and for
GW-BASIC are also adequate. It appears that TeleVideo has simply
reprinted the standard Microsoft
manuals and has made no effort to
expand or clarify them or to give ad-

ditional instructions. As a result. new
users will find the manual tough to
understand at first. but experienced
users will be disappointed by the lack
of advanced programming support.
Still. the Tele-286 performed most
of the tasks I tried. endured frequent
moves between my home and office.
and persisted through days of constant disk-drive activity while I developed a diagnostics program that exercises the disk drives.
There are a number of good reasons
to consider the Tele-286. The standard hard disk is conSiderably larger
than that supplied with the IBM PC
AT. The machine operates faster than
the IBM. the monitor is easier to read.
and it costs less. Cost may well be the
major factor. since TeleVideo equipment is frequently sold at a considerable discount. While there are a
number of IBM PC AT compatibles
available. and more are on the way.
it's difficult to find one much better
than the Tele-286. _

ADD ANEW
MERCEDES-BENZ
TO YOUR EUROPEAN
VACATION PLANS.
AND SUBTRACT
SOME OF THE COST.
Plan to make European delivery of a
new Mercedes-Benz part of your 1986
European vacation plans. Select any
1986 gasoline or diesel model;' pick it
up at the factory European Delivery
Center-and embark on a deluxe driving vacation. Avoiding costly rentals
while sav ing on the price of your new
Mercedes-Benz. Send coupon for a free
European Delivery brochure today.
*Subject to availability.

Send coupon to:
MHMA86-5
Mercedes-Benz of North America. Inc.
Marketing Communications Di vision
One Mercedes Drive. Montvale. NJ 07645

m

'CJ

Name ________________________
Address _______________________
City _________________________
State _______________ Zip ____
© 1986 Mercedes-Benz of N.A.. 1nc .. Montvale. NJ.
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MAKE THE CONNECTION ...
Our Connection systems will solve your problem
of trying to read and write diskettes or tapes from
almost any computer system using your Pc.
The Diskette Connection is a hardware system
that enables the IDM PC or compatible to read and
write most 8 inch, 5 1/4 inch, or 3 1/2 inch diskettes.
With our File Connection software programs you
can transfer data files between most computer
systems, including CP/M, DEC, Honeywell, Univac,
IDM 3740, S/l, S/3, S/23, S/32, S/34, S/36, and S/38.
Our Word and Typesetting Connection programs
use IDM standard Document Content Architecture
(DCA-RFT) to transfer document files between
most word processing and typesetting systems,
including Compugraphic MCS, CPT, Displaywriter,
OS/6, Multiset, NBI, Quadex, Xerox, and Wang.
Inquiry 131 for End-Users.
Inquiry 132 for DEALERS ONLY.

Our Tape Connection system will read and
write IDM or ANSI standard 1/2 inch 1600 BPI
magnetic tape. A full size 2400 foot tape can
store a 45 MByte file and be written in 6 minutes.
Since 1982, we have supplied thousands of
systems to customers around the world, including
IDM, NASA, AT&T, Kodak, and General Motors.
Our specialty is conversion systems and we can
provide a solution to your problem. Call us today
to discuss your requirements.
This ad is one of a series featuring NASA missions.
For a free poster, send us your written request.
Box 1970 Flagstaff, AZ 86002
(602) 774-5187 Telex 705609

.. . FLAGSTAFF ENGINEERING

__________________S_.O
__.F_.T_.w
~
.~.R~.E-.V--.I--E.-W------------------

MIX

C

BY RICHARD GREHAN

Not long ago I was perusing
BYTE and discovered an advertisement for a $39.95 C
compiler. I was struck by the
potential value of a standard
Kernighan and Ritchie C compiler for the IBM PC for less
than $50. Of course, it's wise
to be wary about a software product
that promises so much at such a value,
so I ran both versions of Mix C down
the guantlet. (They also make a version
for Z80 CP/M machines-I got the Kaypro version and ran the CP/M benchmarks on a Kaypro 10.)
WHAT You Do AND DON'T GET

What arrived were two shrinkwrapped large blue-covered manuals
of over 400 8V2- by II -inch pages.
Stuck within the pages of one of the
manuals were two Kaypro-readable
floppies, and within the other was one
IBM PC-compatible floppy. The disks
are not copy-protected, so you can
make backups or copy the contents
onto a hard disk (which I did for the
Kaypro 10). It isn't possible to get all
the files plus boot information onto
a single floppy disk, even for the MSDOS version. Fortunately, the manual
saved me from having to experiment
with the distribution of files onto
multiple disks: there is a section in
chapter I that gives a file-by-file list
of the recommended disk arrangement.
Many C compilers extend the compiler across several programs that are
executed in succession. Mix C's compiler is an all-in-one file for the MSDOS version and two for the CP/M
version, a root file and an overlay. The
disks also contain the Linker program
and RUNTIME.OVY (both described
below). as well as Mix C's library file,
CLlB.MIX, and the standard I/O
header and library files: STDIO and
STDLIB.H, respectively..

A C compiler

for the IBM PC that costs
less than $ 50

an abstruse exercise, and it
certainly gets you no closer
to the generation of machine
code that would be useful for
debugging.
COMPILING

Producing an executable proOther files present on the MS-DOS gram from a source code file is
disk (and on the second of the two typically an easy two-step process
CP/M floppies) consist of programs with Mix C; you simply execute the CC
used for code optimization-both program to generate an object file,
speed and size-and source files.
then execute Linker to create the final
STDLlB.C. PRINTF.C. and SCANF.C .COM file. There are, however, a variecontain most of the source code for ty of options available that enable you
the standard C system: you can actual- to optimize the resultant code for
ly add or modify routines to these either space or speed.
files and use them to create your own
Executable files created as described above do not contain IowCLIB.MIX library file.
What you don't get with Mix C is level run-time routines (system 110. for
any assembly source code output example) and as such they require the
from the compiler that might aid you presence of a run-time support file
in debugging programs. Nor do you called RUNTIME.OVY. The obvious
get the ability to link object files writ- advantage of this arrangement is that
ten in assembly language with Mix C the resultant .COM files are smaller:
functions. Additionally, as you may a disk with numerous program files
have guessed, you don't get a sepa- will show a real space savings due to
rate assembler program with Mix C. the factoring out of common system
as you do with some of the other routines. You can, however, request
Linker to include run-time support in
popular C compilers.
A peculiar program, CONVERT.COM, the resulting .COM file and so elimican be used, according to the manual. nate the necessity of moving RUNto convert object files to ASCII and TIME.OVY about with all your C proback. I assumed that by this the grams. Any gain in execution time is
manual meant CONVERT.COM could almost negligible, as demonstrated in
transform unreadable object code to the benchmarks, but the ability to
text that was more or less understand- create programs not requiring the
able and from which I could glean the presence of RUNTIME.OVY is certainmachine code generated by the com- ly a necessity for anyone considering
piler. However, what comes out of . marketing products developed with
CONVERT.COM is a file consisting of Mix C.
streams of ASCII digits with function
If you are really cramped for space,
names sprinkled throughout. The only you can optionally replace RUNapparent use of an ASCII object file- TlME.OVY with SMALLCOM.OVY.
as outlined in the manual-was that This is a file identical to RUNit provided a means for you to actual(continued)
ly use a text editor to cut and paste Richard Grehan is a BYTE technical editor.
functions from one object file to an- He can be reached at One Phoenix Mill ume,
other. This seems to me to be at best Peterborough, N H 034 58.
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AT A GLANCE
Name
Mix C
Type
Language
Company
Mix Software
2116 East Arapaho
Suite 363
Richardson , TX 75081
(214) 783-6001
Computer
PC-DOS and MS-DOS machines (DOS
versio n 2.0 or later) and CP/M 80 (version
2.2 or later)
Documentation
Mix C reference manual , bound, 400 +
pages
Price
$39.95

20.n........
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TIME.OVY except that it is mi ss ing
ro utines for long and fl oating-po int
da ta types.
1\vo programs provided with Mix C
Shrink and Speedup, allow you to optimize an object file for size or speed.
respectivel y. The documentation is
mysterious about the internal goingso n of Shrink, and 1 wasn't very impressed with its results. Speedup.
however. improved execution times
remarkably and at a small expense of
space. The manual indicates that
Speedup wi ll have its most dramatic
effects on integer arithmetic.
1ran the benchmarks with Speedup
and Shrink files: you should note for
these particular benchmarks 1did include run-tim e support in the final
executable fi les and th at 1 did not
speed up or shrin k the system li brary
code.
1 was curious about the effects of
speeding up and shrinking a fil e, so 1
tried running both programs on th e
Sieve ob ject code on the 1BM PC

After shrinking and then speeding up.
Sieve weighed in at 13,058 bytes and
ran in 20 seconds: after speed in g up
and then shrinking, Sieve was 13.064
bytes and ran in 21 seconds. 1 won't
eve n begin to try to explain the significa nce of the figures, but 1 would
like to know what those 6 bytes are.
LINKER
Not onl y does the Linker program
operate Similarly to other object code
li nking programs of its kind (Mi crosoft' s Link . for example). but if you
simply execute Linker with no filenames as arguments, it enters a special menu-driven mode. Command s
from Linker's menu allow you to select ive ly load objec t fi les. spec ify
li braries to search for unsa ti sfied references. and build executable files
There is even a timesaving Find Al l
command that will sea rch and resea rch a library file until all references
have been satisfied. (The necessity for
(continued)
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Inquiry 180

This is all you'll
ever need to use the
System 488 Instrument
. Control Computer.
Easy To Use

If you need to solve engineering
problems you want System 488 ™.
System 488 is faster than an IBM
PC! AT®and more powerful and
flexible than dedicated instrument
controllers. System 488 is complete and ready to run when it arrives, yet there's plenty of room
for future expansion.

I I
•
)

Ready To Use
Finally, an IBM PC!AT®compatible designed for engineering applications. System 488 is packed
with all of the hardware and software you need to meet a tight
schedule on a low budget.

Hardware
8 MHz 80286 processor
512K RAM
Serial and parallel portS
Floppy disk drive
IEEE-488 interface
MonolcoloriEGA display interface
Monochrome monitor

I

•

I

Built-in...
not
added on.

Superkey is a trademark of Borland Inrernational. IBM PCI AT is a trademark of IBM .

Inquiry 58

System 488 was designed for you.
Our Co-Operator ™ software and
help windows are included to put
problem solving information on
your screen at the touch of a key.

High Power, Low Price
System 488 has the power you
need , backed by a technical staff
that can give you straight answers
to tough questions.
The complete system is just
$3980.

Call today
Capital Equipment Corp .
99 South Bedford St. # 107
Burlington, MA. 01803
(617)-273-1818

Software
MS-DOS and BASIC
Superkey®
Full feature word processor
hp85 graphics. emulation
IEEE-488 applications library
Co-Operator ,"

REVIEW: MIX C

this is as follows: Suppose the Linker
is searching a library file for routine
A. It locates routine A and links it into
the final run-time code. However. routine A calls routine B, which is defined
in the same library, but appears
before routine A. Linker wil l have to
make another pass through the library
to find routine B. The Find All command tells Linker to make multiple
passes through the library file as required)
Linker's Build command offers additional options: You can specify how
much stack space the execution file
will be allotted and whether or not it
will include run-time support.
A special section in the manual describes the mechanics behind overlays and how you command Linker to

create overlay files. This is a tricky process and requires that you give some
forethought to how your program will
juggle overlay modules in memory,
but the instructions are laid out in a
step-by-step fashion and I had no
trouble bUilding severa l programs
with overlays
MACHINE LANGUAGE INTERFACE

Arising out of the fact that Mix (
operates with its own peculiar format
for ob ject files are the difficulties you
face when you try to interface a ( program to an external routine. Specifically, the object file of an assembly
language program processed through,
for example, the MS-DOS MASM assembler (an equivalent example for
(P/M would be the M-80 assembler)

Table I: Bencnmarks fa/' Mix ( run on a Kaypro 10. Tne bencnmarks were
run on tne Kaypro's nard disk. Also, tne bencnmarks using Speedup and Snrink
did include run-time support. Note tnat no compile times were given in tne last
tnree sections, as tnese compilations required considerable operator intervention.
Tne bencnmark programs are available on BYTEnet Listings, (617) 861-9764.
Mix C Benchmarks - Kaypro 10
Without Run Time Support Included
Benchmark Compile time (seconds) Execute time (minutes:seconds) File size (bytes)
Sieve
Fib
Intmath
Sort
Fileio

:39
41
:51
:56
:58

3:22
1609
2:28
531
902

13056
4864
5120
9216
6016

With Run Time Support Included
Benchmark
Sieve
Fib
Intmath
Sort
Fileio

Execute time (minutes:seconds)
322
1609
228
5:31
9:02

File size (bytes)
31232
23040
23296
27392
24192

Using Speedup
Benchmark
Sieve
Fib
Intmath
Sort
Fileio

Execute time (minutes:seconds)
41
13:23
1:14
342
846

File size (bytes)
31488
23168
24320
28160
24960

Using Shrink
Benchmark
Sieve
Fib
Intmath
Sort
Fileio

Execute time (minutes:seconds)
3:31
15:57
2:33
5:34
9:04

File size (bytes)
31232
22912
23168
27392
24192

cannot be linked to the object file of
a ( program created by the Mix (
compi ler. Also, the Mix ( compiler
provides no #asm directive found on
many other ( compilers for in-l ine
assembly source code.
This means that if you have some
module that requires coding in assembly language, you are faced with
either hand-assembling you r code into an array or explicitly poking it into
memory from some external file.
However you manage to get a mach in e language routine into memory,
at least Mix ( provides functions for
transferring contro l to your routine.
You call your machine language subroutine using functions asmO and
asmx(), and these functions accept
arguments used to transfer the contents of the (PU registers to and from
the routine.
Mix ( also includes functions for
ca lling the operating system's BOOS
directly from C. The MS-DOS version
of Mix ( has functions for calling the
BIOS (specifically, the IBM PC's BIOS,
though most compatibles have identica l BIOS entry points) in addition to
functions for controlling system firmware such as the cursor and sound
channels on the IBM Pc.
DOCUMENTATION

The Mix ( manual is a large bound
volume that actually consists of five
manuals in one. It begins with "Getting Started," a 19-page gUide to the
basics of using the Mix ( package.
This section touches on some of Mix
C's optimization abilities and how to
manipulate heap and stack space.
The "Tutorial" section follows, and
it is an admirable 120 pages including
an index. I was especiall y impressed
by the range of topics covered: these
include pointers, dynamic memory
allocation, and structures. The level of
presentation seems aimed for intermediate programmers.
Next is a I 78-page reference manual that also contains an index. It is
a robust guide to the use of ( in general. dealing primarily with the standard function calls. "Functions," the
99-page section that follows, includes
descriptions of the other functions
that Mix ( supports: UNIX functions,
(continued)
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Multiuser & :t

Solutions

For IBM PC/X iA];

MULTIUSER

LAN

WORKSTATIONS

KT-7/ PC2 PC Work-a-like Terminal
Compatibility: Multilink Advanced 3,
PC-Slave/ 164
Display: 80 x 25, IBM PC character
set, PC look-a-like attributes, 14"
green or amber
Keyboard: AT style std. IBM
scan/ ASCII codes. 5161/AT and
RT style opt.
Pages of memory: 1 std. 2 or 4 opt.
Communications: 2 bi-directional
RS-232C serial (data & printer)
ports
Operating systems: works with
PC-DOSI, MS-DOS5, QNX6,
UNIX7, XENIX5, THEOS8, PICK9,
and Concurrent DOSlo.
Retail price: $695.00
QUARTET2 4-port I/O card,
RS-232C
Retail price: $299.00

K-Net 2 Local Area Network
Compatibility: NETBIOS, TokenRingl software, (Advanced
Netware ll 8/ 86)
Data Rate: 1 million bps
Cable: Twisted-pair/ phone wire
Distance: Up to 4000 ft.
Addressable users: Up to 255
Physical: Half-sized card
Operating systems:
PC-DOSI / MS-DOS5 2.0 or later
Dedicated file server: Not needed
Message communication:
Interactive
Multiuser solutions supported:
Multilink Advanced 3
PC-Slave/ 16 4
Other features: electronic mail, network data management, and
print spooling
Retail price: $395.00

KW-1 8088, 4.77 MHz, 512 Kbytes
Retail price: $995.00
KW-2 8088-2, 8 MHz, 512 Kbytes
Retail price $1,195.00
KW-3 80286,6 or 8 MHz,
640 Kbytes
Retail price $1,995.00
All the above include: monochrome
monitor with video board, AT style
keyboard, 8 slots, built-in K-Net 2
with remote boot, upgradeable to
"complete" PC.

(800) 828-8899
(408) 436-6550 (In CA)
1705 Junction Ct., Bldg. #160
San Jose, California 95112

~~ ~imtron

Trademarks: 'IBM ' Kimtron ' Software Link 'Alloy ' Mi cro soft ' Quantum ' Bell Labs ' THEOS So ftware ' PI CK Technologies IUDigital Research "Novell © Copyright 1986
by Kimtron Corp .
Inquiry 181 for End-Users. Inquiry 182 for DEALERS ONLY.
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Table 2: The same benchmarks run on a dual-floppy IBM PC usinlJ PC-DOS

version 2.0.
Mix C Benchmarks - IBM PC Version
Without Run Time Support Included
Benchmark Compile time (seconds) Execute time (minutes:seconds) File size (bytes)
Sieve
Fib
Intmath
Sort
Fileio

:38
40
:51
:55
:58

3:20
12:14
146
456
8:54

12921
4682
5017
9122
5922

With Run Time Support Included
Benchmark
Sieve
Fib
Intmath
Sort
Fileio

Execute time (minutes:seconds)
3:23
12:12
145
4:55
848

File size (bytes)
31628
23389
23724
27829
24629

Speedup
Benchmark
Sieve
Fib
Intmath
Sort
Fileio

Execute time (minutes:seconds)
:20
3:51
:11
107
7:55

File size (bytes)
31771
23675
24002
28489
25406

Shrink
Benchmark
Sieve
Fib
Intmath
Sort
Fileio
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Execute time (minutes:seconds)
3:28
1200
147
458
849

File size (bytes)
31571
23355
23581
27770
24569

functions specific to the operating system (MS-DOS or CP/M-80). and a special chapter on functions for direct
communication to the IBM PC BIOS.
Finally, the 17-page "Tools" section
is a close look at the Mix Cs software
components. It is really an extension
o f the first section, with the addition
of a description of the overlay mechanisms provided with Mix C.
CONCWSION

I ran the benchmarks on a Kaypro (see
table 1) and an IBM PC dual-floppy
system with 512 K bytes of memory
(see table 2). For the Kaypro, I ran all
the benchmarks on the computer's internal 10-megabyte hard disk. There
was no 8087 math coprocessor in the
IBM PC; in fact. if Mix C provides 8087
support. it isn't mentioned anywhere
in the documentation .
Compared with other C compilers
I have seen, Mix C doesn't break any
speed records. Devoted programmers
will be unhappy with its inability to
generate machine source code, the
lack of a compiler directive for in-line
assembly code, and the fact that object files created by other compilers
or assemblers cannot be linked with
Mix C object files.
Still. the compiler supports the
K & R standard, it works, and it is certainly affordable. Therefore, I am wi lling to overlook its inadequacies. _
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The IBM Quietwriter®Printer Model 2
for whisper-quiet quality graphics and text.
Qu ality. That's the word that
springs to mind when describing
the " Quietwriter" Printer Model 2.
Its letter-quality printing, for
example, gives you all the crispness and deep, ri ch gloss of IBM
Selectri c® Typewriter printing.
The quality of its high-resolution
graphics makes for full curves
and sharp detail. And, of course,
its whisper-quiet operation improves the quality of your work
environment.

The " Quietwriter" Printer's
other qualities? Speeds of up to
60 characters per second , depending on pitch and application. And
interchangeable plug-in fonts that
support the full 252-ch aracter set
of the IBM Personal Computer.
(Perfect if you need output in
more than one type style.)
The IBM " Quietwriter"
Printer attaches to IBM PCs and to
many other personal computers.
And it's part of our growing

family of personal printers.
All designed to serve a single
purpose: To give everything you
do the fini shing touch.
For the authorized IBM dealer
or the IBM Product Center nearest
you-or for free literature-call
1 800 IBM-2468, Ext. LC/l04.
Or contact your IBM marketing
representative.

---- -

- .--- -------,-----

==-~~(f)

IBM Personal Printers.. The Finishing Touch
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15,000 SAVED FROM CRASH.
No hysteria. No panic. No
reports of data loss. No wonder more than 15,000 Alpha
Micro users have chosen our
Videotrax™ backup technology
over streamer tape or floppies.
The best news is it's now
available for the IBM®PC-AT,
XT and true compatibles.
BETTER TO BE FAIL-SAFE
THAN SORRY.
Exhaustive testing and
long term use of Videotrax
technology prove it more
reliable than any other backup

ability of a durable consumer
good.
EASY DOES IT.
If you own a VCR, you
already own half the system.
And you already know how
to use it. Or you might opt for
the complete subsystem
(controller board
plus enhanced
VCR) ~nd
expenence the
Jimr basic liideo
casselles. Reliable,
chefln eas.lj 10 jiJul

High·tech.
Open your
PCandsl1de
Ihe controller
boa.r·d into WI.lj
ea:pa.nsion 5wl.
Low-Iech.
Hook up VCR 10
compuler with
slarular'd con·
neclor cables

sette at less than a third of the
cost of streamer tape.
Of course, if you ever require
service, your authorized Alpha
Micro dealer and our worldwide network of factory service
centers will provide all
the support you need.
For more information on how Videotrax can keep you off
the crash course, call
your local dealer or
Alpha Micro at
1-800-992-9779
(in California call
1-800-821-0612).

joy of its
automatic, unattended backup
capabilities.
Either way, our menu driven
software, clear documentation
and wide range of backup
modes keep it simple: Insert
a blank video cassette tape
and follow the directions that
option available.
'
appear on your screen.
Even more reliable .,
You can copy or restore your
than the hard disk you're
entire hard disk, specific files,
backing up.
or only files modified since the
At the heart of the system
last backup, while the system
is a patented video tape conbusily self-monitors for proper
troller board that employs
functioning.
a standard video cassette
And for the price of taping
recorder for copying data.
your favorite TV shows, you
Which means Videotrax offers can record your most valued
the sophisticated technology of computer data. Up to 80MB
today's VCRs. And the depend- can be stored on a single cas-

.....

"..

III:'"

"

.... -, . ,

.. .

alpharmcrc

Corporate Headi!uarters: 3501 Sunflower, PO Box 25059, Sanla Ana, CA 92799 © 1986, Alpha Micms.lJslems. All 'rights reserved IBM is a r(%Jistered tnuiernark oj International
Business Machi:nes. UK Headquarters: Berkshire HIJUSe, 56 Hershel SL,SlJJugl~ Berkshire, Oreat Srilain European Headquarters:130 Chaussee de Ia HU/pc, Box 141050 BrusseLs, Belgium
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FOUR MIDI INTERFACES
BY ROGER POWELL AND RICHARD GREHAN

Let's assume you have a personal computer and you
want to connect it to a MIDIequipped keyboard or other
instrument One of the first
things you will need is interface hardware to send your
MIDI signals through your
computer. The MIDI specification requires a current-loop serial interface
operating at 31.2 50 bits per second,
so it is going to take something more
than just retrofitting an R5-232C port
In this article. we will look at four
MIDI interfaces currently available for
some of the most popular microcomputers. The TDS-AP for the Apple 11+ /
lie and the TDSC-64 for the Commodore 64 are from Syntech Corporation. The MPU-40 I for either the
IBM PC or the Apple II machines is
from RolandCorp. The MIDIMAC for
the Macintosh or Mac Plus is from
Opcode Systems. The interfaces all include at least a high-speed UART with
some sort of clock-generation circuitry. a buffered output stage, and an
optoisolated input stage. (The MIDIMAC is an exception: it requires no
special UART. since the Macintosh's
serial ports can operate well above
the speed required by MID!.) However. most of the interfaces we'll look
at in this article add extra features
such as drum machine trigger signal
outputs and tape synchronization inputs and outputs.
Of course, if you are an Atari ST
owner, you are probably reading this
with a bit of smugness, because the
Atari ST has built-in MIDI ports.

MIDI interfaces for the

trol a sequencer.
The clock-out and start/
stop lines add features that
may not be immediately apparent Not only do they permit you to control drum machines that ar~ not equipped
with a MIDI interface, but
they provide a direct control path to
a drum machine that might otherwise
be at the end of a line of daisychained MIDI devices (and would
therefore suffer from signal-transmission delays). They also alleviate the
problem that arises if you don't have
enough MIDI-thru connectors available and are unable to hook the drum
machine into the MIDI circuit at all.
The TDS-AP's documentation is a
small IO-page pamphlet filled mainly
with simplistic diagrams showing how
to connect the interface to a tape
deck, a drum machine, and a sequencer (they presume you already
know how to connect the MIDI ports
to whatever musical instrument you're
using). We were happy to find an
elaborate description of the procedure you must go through to create
a click track. We rate the documentation as adequate: It provides you with

Commodore 64, IBM PC,
Macintosh, and Apple II family

TDS-AP
Syntech Corporation's TDS-AP is a
MIDI interface on a board that plugs
into the Apple II +/lle. It includes a
pair of DIN jacks-one for MIDI in and
one for MIDI out-as well as five mini
phone jacks: tape in, tape out. foot-

switch, clock out. and start/stop.
The tape-in and tape-out jacks allow
for synchronization with a tape deck,
If you have a multitrack tape recorder,
you connect the tape-out signal to a
line-in signal on a track of your tape
machine; this track will become the
click track. You then program whatever
MIDI software you're running to output a sync tone and record this on the
click track. Now connect the line-out
signal from the click track to the tapein port on the MIDI interface, and the
sync tone that you have just recorded
becomes the master clock for the system when you begin to record onto
the other tracks of your tape recorder.
You can opt for some hands-off event
control by attaching a footswitch to
the TDS-AP's footswitch jack. For example, we tested the interface with
multitrack recording and sequencer
software that enabled us to halt the
recording process by pressing the
space bar or footswitch. If you have
both hands busy on a synthesizer's
keyboard, it's much easier to operate
a footswitch than an Apple II's space
bar.
The clock-out and start/stop lines of
the interface can be used to drive a
drum machine. The clock-out line connects to the clock-in line of the drum
machine, and pulses on this line control the machine's tempo. The start/
stop line-just as its name impliesprovides trigger signals to begin and
halt whatever sequence you have
programmed into your drum machine.
Of course, you could also use the
clock-out and start/stop lines to con-

(continued)

Roger Powell (Magnetic Music, POB 328,
Rhinebeck , NY 12572) is a professional
musician and computer programmer. He has
been involved with music synthesis as a consultant for the Moog Synthesizer Company
and Bell wboratories, where he was introduced to computer music. A long-standing
member of Todd Rundgren's band Utopia ,
Roger has also played keyboards for David
Bowie and Meat Loaf and has released two
solo synthesizer albums. Roger has been producing his own line of MIDI-related software
tools for music, including Texture, a 24-track
MIDI sequencer for the IBM Pc. Richard
Grehan (One Phoenix Mill l£lne, Peterborough, NH 03458) is a technical editor
at BYTE.
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AT A GLANCE
Name

TDS-AP
DS-AP
TDSC-64
DSC-64

MPU-401

MIDIMAC

Type

TDS-AP: for Apple 11+ IIle,
with tape and drum sync
DS-AP : for Apple II + Ille,
with drum sync only
TDSC-64: for Commodore 64,
with tape and drum sync
DSC-64: for Commodore 64,
with drum sync only

MPU-401 : External processing
unit, requires interface card for
attachment to host computer
MIF-IPC : Interface card for
the IBM PC
MIF-APL: Interface
card for the Apple II

MIDIMAC: one in, three out
MIDI interface for Macintosh

Company

Syntech Corporation
23958 Craftsman Rd .
Calabasas, CA 91302
(818) 704-8509

RolandCorp U.S.
7200 Dominion Circle
Los Angeles, CA 90040
(213) 685-5141

Opcode Systems
707 Urban Lane
Palo Alto, CA 94301
(415) 321-8977

Documentation

10-page pamphlet included
Technical documentation for any
of Syntech's interfaces $5

Prices

TDS-AP
DS-AP
TDSC-64
DSC-64

$199.95
$129.95
$199.95
$129.95

MPU-401
MIF-IPC
MIF-APL

just enough to get going. If you are
a programmer anxious to do some
MIDI application software of your
own . Syntech will send you the TDSAP's technical documentation for an
additional $5 .

to bring out the cl ock-out and start/
stop signals to a pair of phone plugs.
Fortunately. the pin assignments for
the DIN connector. along with a brief
construction guide, are provided in
the manual.

TDSC-64

MPU-401

The TDSC-64 MIDI interface for the
Commodore 64. also from Syntech
Corporation . is functionally almost
equivalent to the TDS-AP interface (in
fact. the same manual is packaged
with both devices); the only major difference is that the Commodore version does not have a footswitch jack.
The TDSC-64 is about the size of a
deck of playing cards and plugs into
the Commodore 64 's cartridge expansion slot. It has three DIN jacks and
two mini jacks. One DIN jack is MIDI
in . another is MIDI out. and the third
carries the clock-out and start/stop
signals. The phone jacks provide connections for tape in and tape out.
The third DIN connector mentioned
above is compatible with Roland
drum machines. but with some m'i nor
cable bUilding you should be able to
adapt the TDSC-64 for use with other
brands of drum machines. You have

Roland has been manufacturing the
MPU-401 MIDI interface in versions
for both the Apple and IBM PC for
about three years. The package consists of an internal interface card that
is specific to the host computer bus
(called the MIF card). a multiwire
cable with DB-25 connectors. and an
external box (the MPU or MIDI processing unit) containing the actual
MIDI serial hardware and custom support circuitry. [Editor's note: For more information on the MPU-401. see ''A MIDI
Recorder" by Donald Swearingen in BYTE's
Inside the IBM PCs. Fall 1985.[ The
MPU-401 was designed to offload timing and synchronizing operations
from the computer and is. therefore.
known as an intelligent interface as
contrasted with other passive. UARTonly devices used for MIDI communication between synthesizers and
computers. However. the MPU-401
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$200
$110
$110

MIDIMAC
MIDIMAC version for
Mac Plus
MIDIMAC upgrade for
Mac Plus

$125
$175
$50

may also be used in UART mode for
applications that do not require the
additional intelligence that the custom
ROM and timers provide. Straightforward jobs like sending and receiving
bulk voice data to and from synthesizers can easily be accomplished
using only the basic UART
For applications such as recordin g
and playing MIDI data sequences
back. the MPU-401 provides eight
programmable timers and circuitry for
interrupting the host computer to initiate data transfers. Normally. each
timer is associated with a single track
of MIDI data to be sent from the host
to the MIDI receiving channel of an
external synthesizer. As data is consumed by the receiver. the timer for
that track will interrupt the host computer and request new information .
This information packet starts with a
timing byte to indicate an entry delay
for the MIDI event that follows. The
timer is armed with a countdown and
will not send the MIDI packet until the
count reaches zero. Thus. the MPU401 acts as an event scheduler and
allows the host computer to do other
tasks in the foreground . such as dis(continued)

State of the Smart.
SmarTEAM 2400
•
•
•
•
•
•
•
•
•

Be ll 103i212A. CCITT V.22, Y.22 b is (V.2 ! optional)
Auto speed se lection (300. 1200 or 2400)
Auto a nswer. a uto di al (tone or pulse)
Hayes compatible
Ca ll progress detection (d ial tone. ri ng ing, busy )
Spea ker w ith vo lume contro l
8 LED status indicators
6 se lf test modes
2 YEAR WARRANTY

SmarTEAM 2400B
Short card ve rsion of SmarTEAM 2400
for IBM PC, XT, AT and compatibles.
Communication software included.

Hair ca rd

100% compatible with Hayes 1200 plus
full call progress detectio n (dial rone,
ringing, busy) . 300, 1200 fu ll d up lex.

-- - - - ---

- - ------- ---------

- - - ---

Quality Communication

nw
Products

HEAD OFFICE:

TEAM TECHNOLOGY INC.
10F. 270, NA NKI NG E. RD ., SEC. 3, TAIPEI.
TAIWAN, R. O . C.
TlX : 19725 PETRCHEN ATTN TEAM
TEl: (02 ) 7414270, FAX : (02) 771 -2985
Inquiry 341

SmarTEAM V.21/22
(CCITT)

SmarTEAM 12008H
(BELL)

SmarTEAM 1200AT
(BELL)

for IBM PC.

XT.

AT and

co mpa tibles. Comm unicatio n software included.
300, t200 full d uplex.

300, 1200bps full duplex
Hayes commands compatible.

U.S SA LES & SER VICE

SINGAPOR E:

CANADA

MOAAISON
& DEMPSEY

PET Computen Service (5) Pte Ltd.
Tel : 5331313

BUDGETRON INC.

COMMUNICATIONS

RAINBOW COMPUTER PERIPHERALS

HONG KONG:

3-7281819

19209 Parthenia 51 Ste D

Te l:

No,thridge, CA 91324
TEL: (818) 993,0195
FAX : (818) 993-7209
TlX : 325524 MODEM NTGE

SPARTAN MICRO MANAGEMENT

Unit

1

TEL : (416)6737800
TLX : 06 ·968080

SOUTH AFRIC A:
Te l:

(011 ) 788-5177

*

Hayes IS a registered trademark of Hayes Microcomputer Products, Inc.

*

IBM PC XT . AT are registered trademarKS of Internationa l Business Machines Corp.
MITE IS a reglsl~red trademark of MYCROFT LABS INC .

*

1320 Showson Dr ive

Mississougo, O ntario
Canada L4 W 1C3
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Get the Picture with

PHOTOBASE

. . . ." TM
PC-EYE is a high speed,
high resolution video
digitizer board that lets
you capture anything you
can see.

PHOTO BASE is a software package that works
with data base management systems such as:
dbase 11*, R:Base 4000*
and the IBM Filing
A ssistant *.

Now you can open up a whole
new dimension in data base
applications by merging real-life
color pictures with popular data
base management systems.
Pictures of people, products,
diagrams, maps, company logos whatever you want to photograph
- can be integrated with your
data base. Consider these typical
applications:

Customers, distributors and sales
personnel can quickly search data
and view the resulting product!
picture information on one screen.
Files can be updated easily,
quickly.

Security - verify those employees
who have authorized clearance to
limited access areas. A data base
containing employee pictures and
personnel records can be searched
and displayed for visual verification.

It's Easy
With a simple keystroke, pop-out of
your data base system and into the
PHOTO BASE menu. Capture
images of text, photos, artwork and
3-dimensional objects with an
ordinary video camera and our
high resolution PC_EYE™ video
digitizer. Pop back into your data
base system and add the picture
name to your data base like you
would any other piece of
information. The full functionality of
the data base system is preserved,
but the resulting display is text and
picture information on one screen.
Pictures are displayed in the upper
right quadrant of the screen or at a
full screen resolution of 320 x 200
with 256 optimized colors. Screen
display can alternate with text,
images, or both simultaneously
viewed.
Call or write and we will send you
information on PHOTOBASE,
PC-EYE, compatible cameras and
other imaging equipment in the
Chorus Family of products.
(603) 424-2900 or
1-800-0CHORUS.

Real Estate - add pictures of
houses to on-line real estate listings
for faster property identification and
improved sales presentations.
Electronic Cataloging - pictures
of products can be combined with a
data base system containing
product specifications, pricing,
availability and much more.
Medical Files - Existing data base
systems containing patient histories
can incorporate pictures of x-rays,
cell slides and external body
disorders. The ability to visually
inspect p-revious medical problems
of patients can greatly enhance the
speed and acouracy of future
diagnosis.

TM PHOTOBASE and PC-EYE are trademarks 01
CHORUS Data Systems.
*dBase Ills a trademark 01 Ashton-Tate; R-Base
4000 is a tracjemark of Mlcrorlm. Inc~ IBM Filing
Assistant Is a trademark of International Business
Machines Corporation.

CHORUS
1Wi';,8),.me.lnc.,6 Continental Blvd., P.O. Box 370, Merrimack, New.HaIfl1llSbir&Cl8OIll··'·,

REVIEW: FOUR MIDI INTERFACES

playing a musical score or loading
disk files, while the playback progresses in the background via interrupts.
In actuality, a ninth timer exists for
what Roland calls a conductor track.
This counter operates Similarly to the
other timer tracks, but it is suggested
in the MPU-401 reference manual that
tempo changes or other events outside the data streams of the individual
music tracks be scheduled using this
timer.
The MPU external box is outfitted
with one MIDI-in jack, two MIDI-out
jacks, tape-sync-in and -out connectors, Roland DIN-sync output jack, and
a metronome audio-out connector.
The functions of the MPU-401 may be
con trolled by sending one of a number of specific commands to it. These
commands break down into severa l
categories, which are described
below.
Start/Stop, Record, and Playback:
After the host has initialized MIDI
event data pointers for each track,
sending a START command will commence playback of the MIDI data
streams. You restart playback after a
STOP command by sending CONTINUE , which does not reset any
timers or status registers before beginning to play again. By sending a
RECORD command, the MPU-401
will interrupt the host whenever data
has been received from the MPU40l's MIDI-in port. typically coming
from a MIDI keyboard device. The
host must save the incoming event
data in a buffer in order to have it
avai lable for further processing.
Enable/Disable MIDI Thru: Since the
MPU-401 is connected between the
host computer and MIDI-equipped
synthesizers, there is a choice of
whether or not data received from
MIDI in is to be echoed to MIDI out.
If. for example, a remote keyboard
controller is being used-one which
contains no sound-generating circuitry of its own-then you want the
data sent from the keyboard to be
passed on to the synthesizer receiving on the proper channel. On the
other hand, if the con trol keyboard is
also a sound synthesizer, you do not

want the data sent from the keyboard
to be returned , which would create
double-triggering of notes.
MIDI-format system-exclusive messages dealing with synthesizer voiceparameter data may also be echoed
through to instruments that are connected to the MPU-40l MIDI-out port.
Timebase: The internal counting functions of MPU-401 must be based on

a standard timing interval. and there
are seven selections ranging from 48
pulses per beat to 192 , graduating by
increments of 24. A whole beat is thus
subdivided for rhythmic accuracy into
timebase units. Roland recommends
a setting of 120 pulses per beat in
order to provide high enough resolution for real-time sequencing operations.
(continued)

~-----------------------------------------------------------

USRobotics ' COURIER 2400™
.. .The most dependable
at 2400- or 1200-bps
get 2400/1200/300-bps
data communications and
every first-class feature you'd
expect in an auto-dial, autoanswer modem ... at a surprisingly
affordable price.
But a modem at any price is only
as good as its performance ... And
that's where Courier 2400 really shines.
Don 't take our word for it. Ask any of
the nearly 2,000 electronic bL!iletin
board system operators who have
chosen the Courier 2400 for one of
the most demanding modem applications imaginable.
Listen to the unanimous chorus of
praise for the Courier 2400 from tough
reviewers at more than a dozen highly
respected computer magazines.
Consider Courier 2400's performance record-less than one percent
of all Courier 2400s sold have been
returned for service, a record we challenge the industry to match. And we
back up our confidence in Courier 2400

Y

with a full two-year parts and service
warranty.
Quality, performance, value-your
modem should be this good. It is, if
it's the Courier 2400 from USRobotics.

OU

[[hilobotics
The Intelligent Choice in Data Communications
8100 McCormick Blvd., Skokie, Illinois 60076
Phone loll free 1 (8001 DIAL USR
In Illinois (312) 982-5001

To learn more, send for our
FREE booklet: " 24 Questions
and Answers on 2400-BPS
Modems:'
NAME _____________________
ADDRESS ___________________
CITY _____________________
STATE _ _ _ _ _ ZIP _ _ _ _ __
COMPANY ___________________
TITLE _____________________
PHONE (
PERSONAL USE

0

BUSINESS USE

0
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REVIEW: FOUR MIDI INTERFACES

Tempo and Metronome Functions:
One of the most significant features
of the MPU-401 is its ability to control the speed of playback automatically by sending simple tempo-setting
commands from the host. Not only
can you set tempo from an absolute
range of 8 to 240 beats per minute.
but you can specify relative tempos
using signed offsets. Additionally. you
can control the rate of the new rela-

tive tempo. producing gradual speedups or slowdowns (accelerando or
decelerando) in the music
Th e MPU-401 has an internal. audible metronome with an external output jack for connecting to a mixing
console. The metronome has several
programmable modes for modifying
the number of beeps per beat and
placement of metric accents by alternating metronome pitches.

Are you a victim a/the RS-232

fABLE FABLE?
Which one have you heard? For example:
"It has a 'standard' RS232 interface," or "All you
need is a standard printer cable," o r "If you have
the manuals, I can probably figure it out wi th my
breakout box."
The truth is that RS232C is one big nonstandard. -nlere are literally hundreds of possible
configurations. Which one's for you'
THE SMART CABLE 817 - Here's the one
cable to connect virtually any computer to nearly
any serial peripheraL No more "standard" cables.
It's easy! It's the SMART CABLE SCS17 from IQ
Technologies. Just plug it in, flip a switch, and its ingenious electronics
do the rest. Instantly. Automatically.
SMART CABLE 817 is lightweight and compact and has a built-in
male or female connector (you specify). TIle cable end has bodl a male
and a female connector. Smart Cable does not require batteries or its own
power source.
Smart Cable is the first truly universal connecto r for RS232 interfaces.
Use it to connect any computer to any RS232 device. Don't le t "cable
fables" confound you any longer. Start making inte lligent connections
with Smart Cable.

'',4nother heaven-sent
-PC Week
accessory.
'',4 111.arvel o/ingenuity. "
-Microcomputing Magazine
''4 excellents, ] good"
-In/o World
Report Card Rating
"The answer to a costly
problem. "
-PC Magazine

Just $49.95 plus
~
shipping
~
Call 1-800-227-2817

Internal Parameters: A variet y of
comma nds, such as read. set. and
clear. are provided for altering the
contents of the parameters internal to
the MPU-401. Reference tables are
kept for keeping track of notes-o n for
certain MIDI channels as well as buffers for the play timers. Note-on tables
are necessary for prodUCing notes-off
in the event of stopping play while
notes are locked on.
Synchronizing Functions : The
MPU-401 may be used as the so urce
of all timing signals in a multiinstrument MIDI system. or it may be
slaved to the timing output of an external device. For using th e unit as a
master timing source. you may opt for
MIDI timing clocks. which are transmitted over the standard MIDI-out
port; FSK (frequency shift key) tape
sy nc coming from the tape-out jack:
or Roland DIN sync coming from the
DIN-sync output jack. External sync
signa ls may be derived from either
MIDI timing clocks received at the
MIDI-in port. or FSK tape sync coming into the tape-sync input jack from
an audiotape track. (DIN sync refers
to a voltage-pulse output signal at a
rate of 24 pulses per quarter note
[beat[ and conforms to th e standard that is used in many drum
machines.)
By using tape sync. you may drive
the computer sequencing software
to play back along with the taperecorded tracks. which has been
synchronized via the click track.
Likewise, MIDI timing-clock sync may
be employed to lock the computer
sequencer to the clock of another
sequencing device. SMPTE time code,
which is used throughout the film
industr y. can be translated to
MIDI timing clocks through an additional piece of hardware (such as a
Roland SBX-80) and sent to the
MPU-401. thus linking the computer
sequencer to any other SMPTEoriented device.

Dealer inquiries invited

MASTERCARD/ VISA ACCEPTED
IQ TECHNOLOGIES, INC BELLEVUE, WA
OTHER SMART PR'ODUCTS: SC 807 (IBM PCjr) , SC 809 (Apple li e), SC 821 PLUS (Smart
CableMaker), SC 880 (IBM PC-AT), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300,
SMART DATA METER 931 .

MIDI Data Filtering: The MPU-401
can be set so that the generous
amounts of data created by continuous controller devices (including
pitch-bend wheels, modulation
(continued)

270

BYTE'/U NEI986

THE BEST HARDWARE:
LOGITECH has been the leading OEM
mouse company for years, quietly providing
mice to companies like AT&T, DEC , and H-P'
We've designed LOGIMOUSE C7 just for the
retail marketplace. And poured all our years of
hardware engineering
into it. You simply can't
find a better mouse.
• IBM PC/ XT/ AT
compatible through
any serial port
• HIGH (200 dpi) resolution
• NO pad , NO external
• Tactile feedback switches
power supply

THE BEST SOFTWARE:
LOGfMOUSE is now available with all new software that sets
new performance standards for the mouse :

$99

LOGIMOUSE Base Package
• LOGIMOUSE Driver Version 3.0: Faster and smaller. Makes
LOGIMOUSE compatible with all Microsoft applications.

$119

LOGIMOUSE Plus Package
• LOGIMENU-Programmable Pop-Up Menu System:
Customizable for all yo ur favorite keyboard-based applications. Fully compatible with Microsoft Menu , only better.
• CLICK: A new concept in mouse software! It resides in
memory, detects which application you are running and sets
the mouse to your predefined setting. You define macros for
the mouse buttons, set the mouse baud rate and protocol ,
define the pop-up menus to be used by LOGIMENU. Just
add CLICK to your autoexec file and LOGIMOUSE will
be ready to go with each of your favorite applications.
So you can get down to work.
• POINT-AND-CLICK SHELL for Lotus 1-2-3: No more
jerky cursor movement, no more delays, no more
beeping. To select a cell , execute a command , scroll
your spreadsheet, or call up context sensitive pop-up
menus, just point with the mouse and click!
• POINT EDITOR-Mouse Based Program Editor:
If you think a mouse was not meant for editing,
POINT will change your mind.

LOGIPAINT SET
With Base Package
With Plus Package
LOGIMOUSE C7 plus PC Paintbrush 3.0 is the
most advanced paint set available for the Pc.
Use LOGIPAINT to design a logo, paint, or draw
a picture of a product
you're developing. You
won't believe its power
with either free hand
drawing or graphjcs.

$149
$169

To place a credit card order
ca ll our special toll-free number:

Call toll-free
in California:

800-231-7717

800-552-8885

••••••••••••••••••••••••••••••••••••••••••

:•• YES'• IPlease
want America's next favorite mouse!
send me:

•

: 0 LOG IMOUSE Base Package
: 0 LOGIMOUSE Plus Package
• 0 Plus Package Software
DBase LOGIPAINT SET
o Plus LOGIPAINT SET
O VISA
o MASTERCARD

:

$ 99
$119
$ 29

$149
$169

o

Add $6.50 for

:
•

~~~f.i~~s~~::~~~I:I~"

:

applicable sa lest"x.

•

MONEY BACK
GUARANTEE
CHECK ENCLOSED

Card Number
Expiration Date
SIGNATURE _________________________________

NAME _____________________________________
ADDRESS ___________________________________
CIT~STATE.

_________________________________

ZIP'_________________ PHONE ________________
DEALER INQUIRIES WELCOME

~

LOGITECH

LOGITECH, Inc.
805 Veterans Blvd., Redwood City, CA 94063, USA
Telephone: (415) 365-9852

• ••••••••••••••••••••••••••••••••••••••••
LOGIMOUSE is a rc)!istcrcd trademark of LOG IT EC I-I. Inc. loll i S and 1-2-J a rc tradema rks of l o tu s Devclo pnll.: nl Corp. Microsofl is ttl radc mark o f Microsoh Corp.
PC PailUbrush is a rc):!islcroo trade mark o r ZSo fi Corp.

Inquiry 196
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wheels, keyboard pressure sensors)
wi ll not be transmitted to the host. In
certain cases, the sequencing software does not want to receive all this
data in order to conserve memory for
higher-priority note data,
Another type of filtering , cal led
channelizing, may also be enabled, By
telling the MPU-401 which channels
are acceptable to receive from , it's
possible to reject or reassign signal s

emanating from particular so urce
channels,

MIDIMAC
Opcode System's MIDIMAC interface
is th e ulti mate in simplicit y, It is a narrow metallic box measuring I V2 by 6V2
by I inch that attaches to eith er the
Mac's modem or serial printer port.
lust plug it in and tighten it with a couple of large thumbscrews, The MIDI-

Does your interface give you

ALONG FACE?
It's sad! The hours that people spend trying
to get two pieces of hardware interfaced through

the serial ports, They buy "standard" cables that
don't work! They call the "Tech Assistance" line
and that's busy. TIley fiddle for hours with a
breakout box and still don't get the correct pin
configuration,
Well, now they can smile 'and use those
hours for something productive!
TIle SMART CABLEMAKER SC821 has arrived,
Unlike other cable devices claiming to
resolve RS232 connections, SC821 PLUS's LED
display gives a complete graphic display of dle interface, And you know
the interface is correct because your system is already up and running.
Total time to interface 2 pieces of equipment and figure the correct
interface? About 30 seconds! Try dlat with a breakout box.
Features:
• Instantly interfaces all RS232 serial asynchronous equipment
• Displays the correct cable configuration of the equipment being
interfaced.
• Reconfigures for each
RS232 application needed.
• Comes with 2 cables with L.OiiO............;:..-'. . '1
male and female DB25
connectors on each end.
• Does not require batteries
or power supply, derives
power from attached
devices,
• Tri-state LED's, Smart

Ju~~1~49.95

~P£-

plus shipping
Call 1-800-227-2817
Dealer inquiries invited

MASTERCARD/VISA ACCEPTED
IQ TECHNOLOGIES, INC BELLEVUE, WA
OTHER SMART PRODUCTS: SC 807 (IBM PCjr). SC 809 (Apple lie), SC 817 (Universa l RS·232
Interface), SC 880 (IBM PC-AT), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300, SMART
DATA METER 931,
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MAC box houses four MIDI jacksone MIDI in and three MIDI out.
There isn't much we can say about
this device: You plug it in and it works,
Since the Macintosh is equipped with
se rial ports that can operate well beyond MIDI's 31,25 kHz, the only hardware required for a MIDI interface will
be clock circuitry and optoisolators,
hence MIDIMAC's compact design
There are no ex tra features o n the
MIDIMAC beyond the two extra M/D/out ports; we were particularly unhappy to find no drum machine and
tape-sync signal jacks available,
A lso, if you have purchased the
MIDIMAC interface and decide to upgrade to a Mac Plus, you will discover
that not only has Apple made the
Plus's new serial ports' mini DI N-8
jacks incompatible with MIDIMAC's
connector. but even if you could make
an adapter cable, the Mac Plu s does
not provide 5 volts on any of the new
ports' pins (The Macintosh does, and
this is where the MIDI MAC gets its
power.) Opcode Systems will upgrade
a MIDIMAC to function with the Mac
Plus for S50, and since this require s
modifications to the MIDIMAC's circuit board , you have to mail it in to
have it "fixed" (You can purchase the
MIDI MAC in a Mac Plus-compatible
form to begin with for S50 more than
the Macintosh version)
CONCLUSION

Sin ce we purposefully selected
devices for different machines, it
would not be fair to perform head-tohead comparisons; an interface's
capabilities depend largely o n the
mach in e for which it is designed For
example, although we mentioned our
displeasure with MIDI MAC's lack of
anything beyond MIDI ports, it's obvious that MIDI MAC's limitation is
due to the fact that the only kind of
ports Macintosh provides are se rial
ports (If you're going to have a footswitch con nector, a clock out. and a
start/stop trigger as on the TDS-AP.
you're either going to have to use a
parallel port or a very high-speed
serial port with some serial-to-parallel
conversion hardware)
Still. we hope that we have given
you an idea of some of the interfaces
avai labl e for your computer. _

FREE
OVERNIGHT DELIVERY
&GUARANTEED
LOWEST PRICES ON
IBM-PC&
HARDWARE AND
SOFTWARE.
FREE OVERNIGHT DELIVERY
Buy it today ... use it tomorrow! Only Logicsoft ships your order the
same day via overnight courier* ... at no additional cost to you.

OUR LOWEST PRICE GUARANTEE.
We're so confident about our low prices that if you can find a lower
price, we'll beat it by $lOt. This includes any bonafide advertised price
or quote on any of the hundreds of products we stock. Our Corporate
Accounts Program also offers attractive volume discounts.
Credit cards and PO's accepted.

TOLL- FREE CUSTOMER SERVICE.
Customer service and technical support are only a toll-free call away.
It's another reason why Logicsoft has become the major supplier of
hardware and software to more than 50,000 companies worldwide,
including over 90% of the Fortune 1000.
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To order or receive technical assistance, call our National Hotline:
110 Bi-County Blvd., Dept. 543
Farmingdale, NY 11735
CANADA: 416-283-2354
Domestic / lnt'l Telex
286905 SoftUR

1-800-645-J491
NY STATE: 1-800·235-6442 (51 6) 249·8440
Cu stomer Service: 1-800-431-9037
FAX# 516-249-5289
Circle #400 on reader service card .

EUROPE 020-83 48 64
Telex: 10759 Logic NL
Mail orders to:
LOGICSOFT EUROPE BV
pb 9460, 1006 AL Amsterdam, Holland

. Applies to order totaling over S100. Shipped UPS - free if under $100 (within Cant. U.S.). Due to weight restrictions. printers and monitors are ship ped UPS-free.

'ThiS offer does not apply to items under $100, American Express or Terms orders. In these instances, we will mee t any lower price. {We reserve the right to request a current written price quote. }

L
E
ORPURC
E
SYSTE S
LOGICSOFT.
THE ECONOMY AND FLEXIBILITY
OF A LOGICSOFT LEASE.
High tech without high cost. Outstanding flexibility. Plus substantial tax
benefits. Logicsoft's new leasing program gives you them all and much more.
Lease the computer system you need now for 36 months (customized lease
programs also available) at one of our low, low rates. At the end of the term,
you can purchase the system for only 10% of the original purchase price. Or
negotiate a lease extension. Give Logicsoft a call. We'll begin processing your
lease agreement right over the phone. And deliver your system within three
.days. First and last lease payments requ ired in advance. Lease proposals
subject to credit approval. Rates based on current cost of funds.

FREE 9O-DAY,
ON-SITE SERVICE ON ALL SYSTEMS.
Whether you lease or purchase a system from Logicsoft, you get a unique
bonus: a free 90-day, on-site system hardware service contract. We've
contracted with one of the nation's largest and most respected independent
computer maintenance firms to provide you free service in most metropolitan
areas. If a problem arises, it'll be corrected quickly and effiCiently. At your
facility And at no additional cost to you. There's no inconvenience of
transporting your system to and from a service center. Wherever you are.
Whatever the problem. Expert assistance is only a phone call away.
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To order or receive technical assistance, call our National Hotline:
11 0 Bi-County Blvd., Dept. 543
Farmingdale, NY 11735
CANADA 416-283-2354
Domestic/ Int'I Tel ex
286905 SoftUR

1-800-645-J491
NY STATE: 1-800-235-6442 (516) 249-8440

Customer Servi ce: 1-800-431-9037
FAX# 51 6-249-5 289

EUROPE: 020-83 48 64
Telex: 10759 Logic NL
Mail orders to:
LOGICSO FT EUROPE BV
pb 9460, 1006 AL Amsterdam, Holland

Circle #400 on reader service card.
No surcharge for MasterCard. VISA, American Express. Co.O .. money order. check or PO's (please call for pri ce verification) • No sales tax on orders shipped outsIde N.V State · Please add 2%for
insurance and handling (Int'! orders add'l) • We do not bill until we ship. All products covered by mfg's warranty. Defective rnercllandise may be returned fo r repair or exchange only. We do not
guarantee compatibility. Any goods returned fo r credit are sublect to a 15% res tocking charge.

CONCERTWARE+
AND SONGPAINTER
BY MARIO SERGIO BERNARDO

The ConcertWare + and
SongPainter software packages for the Apple Macintosh allow you to experiment with sound and learn
mo re about co mposing
music. ConcertWare+ , which
includes a complete soundmanipulation toolkit for experimentation , can be educational for both experienced and novice users. The
SongPainter software package, on the
other hand, has serious limitations.

very useful sound-with-entry
mode that uses the bottom
two rows of the Macintosh
keyboard as piano keys. You
can use this feature to review
changes you make to an instrument's vibrato, to a waveform , or to an attack-decaysustain-release (ADSR) envelope.
Another welcome feature for experienced users is a basic form of
real-time input of note values using
the keyboard or mouse. However, you
must insert rest values manually, and
you can only input one voice at a
time.
In entry mode, a rhythmic autocorrection feature will correct notes to
valid values. The program supports
time signatures from I to 16 beats per
measure and the choice of half,
quarter. eighth, or sixteenth notes as
the beat unit. Tempo control in ConcertWare+ could be improved. The
program has 14 stepped val ues with
gaps between values. Since there are
34 traditional metronome markings,
many of these fall between ConcertWare + 's values and are not available.
The editing features in ConcertWare+ are easy to use and include
cut and paste, transpose, delete,
slurred and tied notes, and a quick
way to change multiple note durations
Simultaneously. You can change instrument sounds and dynamic markings anywhere in the score. You can
also edit and manipulate Music Writer
scores with MacPaint perhaps to in-

Two software
packages for making muslC
on the Macintosh

CONCERTW ARE +

ConcertWare+ includes three integrated music utilities, Music Player,
Music Writer, and InstrumentMaker, as
well as 22 demonstration selections
and 40 preset instrument sounds.
MUSIC PLAYER

Music Player is a separate songplaying file with over one hour of
demonstration musical selections.
Sh ort sentences identify each selection and its composer. Also, the
sound quality is very good. You cannot edit the music from the player
mode, but yo u can select demonstration songs, repeat them , and combine the songs in any order. You can
change the tempo and choose any
four instruments for playback. Unfortunately, the Music Player's "scrolling
display" does not display real music
notation: it displays only dots and
dashes.
One other annoyance with Music
Player is the lack of a volume control
on the play-mode screen: you have to
ex it to the Apple control panel in
order to modify volume. If you connect the audio output in the back of
the Macintosh to your stereo unit you
can control the volume from the

stereo as well as produce better
sound quality
MUSIC WRITER

With the Music Writer utility, you can
input traditional music notation using
the complete 88-key piano range. You
can use all note and rest values from
sixteenth to whole notes (including
dotted notes and triplets) , dynamic
(volume) markings, all major and
minor key signatures, as well as any
individual pitch or accidental (sharp,
flat. or natural). There is also a mode
for quick vertical chord entry You can
play every possible combination of
four-voice parts for any of the demonstration or user-created musical
selections.
Music Writer's display supports real
music notation with a large staff format appropriate for those unfamiliar
with music notation. An additional.
smaller split-screen format above the
score displays the voice part currently being edited. Unfortunately. the display does not scroll the music as it's
being played. You hear the entire
selection, but you are left looking at
the first few measures of the written
score.
The creators of Music Writer took
ca re to use terms and procedures that
let you edit music without great difficulty There are shortcuts for experienced users, including keyboard
entry for note and rest durations,
accidentals, and octave shifts, and a

(continued)

Mario Sergio Bernardo (35 Hill St.,
Naugatuck , CT 06770) is a concert saxophonist and instructor of music at Keene State
College in Keene, N H. He is currently performing and doing music research 011 a
Fulbright Grant in Portugal.
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sert lyrics. note beams. and so on.

\Editor's note: Beaming is a new feature in
the latest release of Music Writer. I
ConcertWare+ has excellent printing options. It allows full use of
margins and varied paper and type
sizes (see figure 1). It also lets you
print individual voices or any combination of voice parts. providing a
basic version of instrumental-part ex. traction. This is useful for chamber
ensembles. quartets. or four-part
' vocal scores. You can print entire
scores or just specific pages.
INSTRUMENT MAKER

InstrumentMaker lets you manipulate
. the sound parameters of the Macin-

tosh sound chip. You can create new
or edit existing instrument waveforms.
ADSR envelopes. harmonic-overtone
envelopes. and vibrato. all by drawing
the desired contour on the screen.
You can combine different parameters
of existing preset instruments into a
new sound and get instant sound
feedback on your changes by using
the keyboard.
You can draw waveforms with the
mouse on screen or create them from
their individual harmonic content.
starting with the fundamental tone
and adding the next 19 harmonic
overtones in any mix you desire.
Similarly. you can draw the ADSR
envelope directly on screen. without

Concerto In 0 mlnor(for two Ylo11ns)
Johann Sebastian Bach (1665-1750)
Now known as a composer, Bach was renowned by hi s
contemporaries as a Ylo11nlst and organiSt. This "Bach
Double" concerto is a faYorlte among Ylolln1sts.

getting directly involved with numeric
values or parameters as on professional music synthesizers.
The vibrato controls are equally
flexible. You can change width.
modulation midpoint. length. and
sustain.
Concertware+'s documentation is
generally excellent. although it would
be helpful to first-time users to include
more detailed backup procedures
and directions for the organization of
working disks. This information is
found in an appendix . not at the
beginning of the manual.
SONGPAINTER

SongPainter has very attractive screen
graphics. packaging. and an impressive manual. but it is a disappointing program. The SongPainter
manual cover claims that you will be
able to write from "simple songs to
software symphonies:' The maximum
composition length. however. is 48
measures in 4/4 time. At the slowest
of tempos. 48 measures generally accounts for only a few minutes of
music. Traditional symphonic form
ranges from 20 minutes on up in duration and includes hundreds or
thousands of measures and complexities in harmony. rhythm . and orchestration. beyond the very rudimentary capabilities of SongPainter.
SongPainter is an icon-driven music
package that represents instrument
sounds and note lengths on the
screen with icons rather than traditional music notation. The instrument
icons are placed in ."frames" along
four horizontal "tracks." each representing an available voice part. You
select notes by their names (e. C#. D,
etc.). When selected. each note
sounds so that you can determine its
appropriateness. There are also help
menus with descriptions of the
various options available. The many
demonstration selections are grouped
by category.
DEFAULT V AWE

Figure I: An example of a printout using ConcertWare+'s printing options. which
allow full use of margins and varied paper and type sizes.

A control window lets you select note
volume levels and durations. However.
SongPainter's default duration value
of one frame equaling a sixteenth
note can be rather awkward. since
lcontinued)
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YOUR PC WANTS YOU
TO GIVE IT THE SAME ADVANTAGE
YOU GIVE YOUR TAPE DECK
AND VCR.
,

It's only fair. Not to mention logical. PC's want to
perform as well as all your other sophisticated electronic equipment. If you 're like millions of informed
people throughout the world, you rely on the
ultimate in audio and video recording performance.
You rely on TDK.
Well , you should also rely on TDK when it comes
to your computer. TDK's Floppy Disks provide the
same consistently high performance . The same
level of absolute quality. Which is understandable
since all TDK products share an unparalleled level
of technical superiority that spans over 50 years.

In fact, TDK is the world 's largest manufacturer
of magnetic media.
What's more, they're also a major producer of
electronic component parts, including the most
sophisticated heads for disk drives. What a strategic advantage! With vital "inside" information like
that, it's no wonder their disks provide error-free
performance.
So, if you want to put a smile on your computer's
face, choose from TDK's family of 5.25-inch standard, 5.25-inch High Density and 3.5-inch No-Risk '·
Disks . It's to you and your PC's advantage.

THE NO-RISK'· DISK.
.,) 1986 TDK Corporation
Inq uiry 388
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AT A GLANCE
Name

ConcertWare +

Song Painter

Type

Music processor

Music processor

Company

Great Wave Software
POB 5847
Stanford , CA 94305
(415) 325-2202

Rubicon Publishing
6300 La Calma, Suite 123
Austin , TX 78752
(512) 454-5004

Disk Format

one 3V2-inch disk

one 3 V2 -inch disk

Computer

128K Apple Macintosh

128K Apple Macintosh

Features

40 preset instrument sounds,
custom instrument sounds,
23 demonstration songs,
keypad play and real-time
input, playback of individual
parts, visual metronome, 64
meters, 14 tempos, all major
and minor keys available,
output as MacPaint document,
and traditional music
notation including ornaments
and special markings

32 preset instrument sounds,
37 demonstration song s,
playback of indi vidual parts, 3
meters, 7 tempos, all minor
keys available, and
miniature dictionary definitions

Documentation

Manual

Manual, help function

Price

$69.95

$39.95

music usually uses both longer and
shorter note values than a composition's basic beat. It would have been
more practical for the default value to
equal a quarter note (four SongPainter
frames) . a more usual beat in popular
music. As it stands. if you decide
toward the end of a composition that
yo u need a faster note va lue than the
present one-frame value. you have to
fi rst convert the entire song by doubli ng all the note durations and the
tempo. followed by your new quicker
note va lues. If the quarter note were
the default value. you would have two
faster values to fall back on.
WRITING A SONG

To write a song, you first select an instrument (perhaps a clarinet) from the
voice window. To enter a sixteenthnote D for the first voice. you would
choose the note name D from the
tone window and the desired volume
and duration (in this case o ne frame)
fro m the control window. Finally. cl ick
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the mouse over frame 1. track 1 of the
song window (the grid of four horizontal tracks upon which you place th e
in strum ent-. duration-. and pitch-icon
informa tion) . Fo r an eighth note. you
would se lect a duration of two
(frames) from the control window. A
playback window allows you listen to.
pause during. or repeat yo ur song.
The height of each instrument icon
corresponds to the individua l note
volume; a blank frame indicates
silence or rest. SongPainter remembers the last comb ination of selected
va lues. allowing you to enter repeated
note characteristics very quickly. In
addition. you edit on the sa me song
window used for writing. You ca n see
the names o f the notes you have
chosen. but this does not. in my view.
serve as a satisfactory substitute for
real music notation.
Some basic elements of music. such
as measure and beat. have been
stretched to accom modate SongPainter's bizarre method of music

notation . The frames used in SongPainter's notation do not correspond
to beats. They are subdivisions of the
beat. usually one real musical beat
equal to four of SongPainter's frames.
In addition. the completed song. often
with dozens of different icon blocks
on the screen. makes it impossible to
detect music elements such as pitch.
duration . and rhythm . The tapestry of
icon shapes is a nice effect but has little or no value musically.
There are many other problems.
There are only seven tempos available. with wide gaps between them .
The only time signatures available are
4/4 . 3/4. and 2/4. Therefore. you can Qot set such important and often used
time signatures as 6/8 and 212.
Simil arl y. there are on ly nine preset
changes available to modify the timbre envelope. Also. the only four-part
harmonies allowed are major. minor.
augmented. dim ini shed. and seventh
chords. More disturbing still. th e
chords labeled as major seventh
sound like dominant seventh chords
and vice versa. a very serious mistake
since both serve different musica l
functions.
Unlike Conce rtWare+'s musical
dynamic markings (pp. p. mp. mf. etc.) .
SongPainter's volume markings are
labeled quiet. medium. and loud.
With accenting o n. you can emphaSize any si xteenth division of a
measure. one o f SongPainter's nicer
features.
CONCWSION

In conclusion. I would highly recommend ConcertWare+ for educational
and musical exploration . Its strengths
are the InstrumentMaker section and
MusicWriter's ease of editing and entry of music. In addition. ConcertWare+ is also compatible with professional music synthesizers that have
MIDI-to-Macintosh interface capability.
I find SongPainter restrictive and
confusing. and I cannot recommend
it. especially not for educational purposes. Those with the slightest
musica l knowledge will find themselves bored and frustrated by this
music package, and novices will erroneously believe they are learning
correct musical concepts. _

THIRD GENERATION PROGRAMMERS FROM GTEK
GTEK MODEL 9000 (E)(E)PROM / MPU PROGRAMMER
If time is money, then let us save some for you. The
new model 9000 , using its quick pulse algorithms , can
program a 2764 in 10 seconds. The 9000 offers
higher performance than the competition has even begun to think about. Baud rates to 57,600. Supports
thru 5.l2K standard , 8 meg wordwide parts with
adapter, Cypress proms, mpu 's. NO personality
modules. As with our other programmers, RS 232, ASClI data formats , and flexible handshaking make the model 9000 compatible with
virtually any computer. Introductory price $749.

Run CPM Software
on Your IBM
orIBM
Compatible

MODEL 7228 (E)EPROM / MPU
PROGRAMMER The standard by which other
other programmers are judged . With thousands
in the field, the time proven 7228 has become
our most popular programmer. Intelligent algorithms standard. Programs a 2764 in one min ute . Supports devices thru 512K , mpu 's. eeproms.
cmos. NO personality modules.
Price $599

MODEL 7956 GANG
(E)EPROM / MPU
PROGRAMMER
The 7956 can program eight
2764's in one minute using intelli gent algorithms. Standard support
thru 512K . eeproms. cmos . mpu's. A must
for production emvironments . Available in
stand alone only configuration for ....... $979
or with RS-232 interface for ............ . . $1099
MODEL 7128 (E)EPROM / MPU PROGRAMMER The programmer that won't die .
Thousands manufactured since 1982. Supports thru 256K. PRICE REDUCED to $389
Including free PGX communications software, a $95 value.
MODEL 705 Motorola 68705 family programmer. Transfers object code to 28 and 40 pin
mpu 's. Single key stroke operation. . .
. ................ $299
MODEL 7324 PAL PROGRAMMER The 7324 has a built-in compiler. It supports 20 and
24 pin pals by MMI. NATIONAL , and TI , including the new shared product parts 20S10,
20RS 10, 20RS8, 20RS4. It operates stand alone or via RS -232 with PALX communications
package. Functionally tests parts after programming and securing . External compilers are
supported thru JEDEC and AHS object formats .................... ... ... . .... $1499
... $1249
MODEL 7322 Same as 7324 but no stand alone capability ...... . ..... , .
UTILITY PACKAGES
PGMX High Speed Communications Package. For IBM PC, AT and compatibles. Bidirectional data rates to a scorching 57600 bps. Provides flexible manipulation of Intel Hex
files , both 8 and 16 bitformats, and binary files. Use with model 9000 . . .
. ...... $149
PGX Utility Package. For PCDOS, CPM, TRSDOS , ISIS , MSDOS . Use with 9000,7956,
7228,7128..... .... . .
.. ..... ... . . . .. . ..
. .. ... $95
PALX Utility Package. Provides communication, download of Palasm source. JEDEC and
AHS object files to models 7324 , 7322 , 7316 pal programmers . . . . .
. . . $95
CROSS ASSEMBLERS and SIMULATORS
You name the cpu , we've got the assembler. Simulators allow target software development
and testing on your computer. Versions available for PCDOS , MSDOS , CPM .. Start at $200
ERASERS-We stock both Ultra Violet
ACCESSORIES
Products and Spectronics for your selection.
CABLES-serial $30, parallel $30,
MODEL CHIPS TIMER LAMP PRICE
custom Call For Quote
DE4
8
N
Tube
$80
MODEL481/482/ 483 8048family
PE14T
9
Y
Tube $129
adapters ...................... $98
C25
25
Y
Grid $349
MODEL 511/ 512805lfamily adapter $174
C50
50
Y
Grid $599
MODEL 755/756 8755 adapter . .. $135
SPECIAL REQUIREMENTS? Call Us For A Quote On Custom OEM Programmers.

CPEmulator is the o nl y field proven em ulator
which emulates the complete Z-80 instruction
set. Terminal attribute emulation is Televideo .
Lear Siegler. or th e AMSI standard . CPM
.COM programs reside under PC DOS and are
executable under PC DOS as well as 8086 porgrams.
Comes complete with COPYCPM. a disk con ~
version utility which allows transferring data
and programs to and from 54 different CPM
disk formats . Free CPM utility programs are
also included.
Need speed? CPEmulators Speed Kit includes
NEC V20 processor. (8080 opcodes only)
CPEmulator Z80 emulator ............ $199
CPEmulator 8080 emulator w/ V20 . . .. $ 199
Both versions . . . . .
$298
Call GTEK's CPM Hotline 1-601-467-9019

...,....

The Printing Solution:
Model 8014 Programmable
...,..,
Printer Switch

'Finally a way to have as
many parallel printers as
you need even when
you only have one
parallel port. With
GTEK's programmable
parallel
switch, you can
expand as you require . Perfect for networks .
With the spooling version,
you can allocate available memory to fit your
requirements, get multiple copies and more.
Both use ordinary IBM type parallel printer cables , expand one port to four , and may be cascaded in Star or Daisy Chain configurations for
as many ports as desired. The desired port is
selected with a simple escape sequence. For
networks, previous selected port is saved on
Port Stack and returned to with Return Escape
Sequence . Complete with power supply .
Model 80 14 Four port programmable R:g0~~D
switch . . .
.........
$199
Mode18014-128K with 128Kspool memory
memory . ...... . ..
$399

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576 U.S.A.
601/467·8048; telex 315·814 (GTEK UD)
,INC.
GTEK, PALASM, CPM. MS-DOS , PC-DOS , ISIS, TRSDOS,
tnquiry
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CPEmulator are registered trademarks.
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The ITT XTRA XP desktop personal computer

You can't buy time.
Long before Queen Elizabeth I, man
began his quest to hoard that most precious
and elusive of commodities. Time.
He can only make
better use of the few
hours he already has.
Hence, the development of today 's
business computer.

The ITT XTRATMXP. OUf
crowning achievement.
By matching memory to the muscle of
the Intel 80286 microprocessor, we're able
to achieve "no wait states:'
Processing never pauses for slower
memory.
Making the ITT XTRA XP thiliy percent faster than the IBM .AI And fully
XT-compatible.
Giving you speed and flexibility.
Because, being a corporation of many
businesses, we're in a unique position to
better understand what you need to grow:
Today, as well as tomorrow:
ITT
XTRA XP

COMPAQ
286

IBM
PC/AT

Lotus 1-2-3 l1sec

13sec

15sec

dBase

36sec

52sec

56sec

ForrnSort

52sec

Imin 5sec 1min lOsec

All comparisons are for purpost.'S of illustration o nl}~ USt.'r's application performance is
dependent on application.

A moment's investment today
can payoff royally tomorrow.
Call (800) 321-7661. In California,
(800) 368-7300.
And call quickly. Every moment wasted
is a potentially profitable moment you'll
never possess again.

ITT
PERSONAL COMPUIERS

BECAUSE TIME IS THE
ULTIMATE BarIDM LINE.
ff) 1986, rrr inform.ll ion Sy~ tcrm. IBM, PClAT and PC/X" are reglsterl-'J tr.:tdwnarks of
Int.:m:nional Busin...$!, Machines. Intel 80286 is a I'l'gislcrl-d trademark of Intel Corpor,l1 ion.
Compaq 286 is 11 fi.'gislcrcd trademark of Compaq Computer Corporation, Lotus and
1·2-3 ur\'ll'gislcred trndclllOlrks of LolUS Dc\\dopment Corporation. dBase is 3 rtgisteretl
trademark of AshlOn -Tatc.

Inquiry 166 for End-U sers. Inquiry 167 for DEA LERS ON LY.

THE KURZWEIL 2 50 DIGITAL
SYNTHESIZER
BY CHRISTOPHER MORGAN

The Kurzweil 250 Digital Synthesizer means many difterent things to different
people.

A system that

sound like the piano is that
the tone changes dramatically when the notes get louder
and louder. The ratios of the
overtones and the quality of
the attack change. so that a
loud piano-tone waveform is
not a linear extension of the
same note struck softly. If
you have access to a piano.
try hitting one key progressively harder and harder.
Note that even the hammer
hitting the string becomes a
factor in the overall sound as
volume changes. particularly
in the treble notes.
Such complexity poses a
dilemma to the digital designer: How do you capture
the sound of the piano without digitizing the entire range
of dynamics for each notea process that would require
huge amounts of ROM storage (30 vil/ion bits according
to Kurzweil)? The 250 solves
this problem with novel datacompression techniques that use proprietary algorithms.
The technique is briefly described
in "The Kurzweil 250 Digital Synthesizer" by Donald Byrd and Christopher Yavelow (Computer Music Journal.
September 1985). "The K250 stores
samples in a modified floating-point
format with 18-bit words. In effect. the
fractions contain the waveform with
its dynamic range compressed as
much as possible; most of the

offers users sampling
sequencing transposition
MIDI, and a grand-piano sound

• For the performing musician . the 250 is a fully
equipped real-time performance instrument that lets
you switch instantly from one
voicing to another. No disk
calls are involved. since the
machine has no disk drives;
digital samples come directly
from RAM and 3.6 to 6
megabytes of ROM . The 250
also lets you store custom
vOicings on disk using an optional Macintosh interface.
• For hardware and digitalsound afiCionados. the 250's
state-of-the-art software and
68000-based hardware produce a fine imitation of a
nine-foot concert grand,.-to
say nothing of other instruments and effects. (It does
not imitate all of these
sounds consistently well. but who's
quibbling when the results are this
spectacular!)
• For sound engineers and musicians.
the 250 has an excellent sequencer
program for digital recording and mixing of tracks. You can easily record
your own sounds and add them to the
synthesizer.
• The Kurzweil 250 gives would-be
musicians the chance to sound like
virtuosos by using tricks like speeding
up the music without raising its pitch.
quantizing sequences of notes to
clean up the rhythm . and so on.
• The 250 is a first-class MIDI machine
that can drive or be driven by dozens
of other MIDI devices. including

I

I

scores of MIDI software programs for
the Mac and other computers.
• For programmers. composers. and
students. the 250 offers a complete
music development language.
DESIGN METHODOLOGY

DeSigner Raymond Kurzweil wanted
to develop a machine capable of reproducing the subtle tonal complexity of a piano or other instrument and
also allowing you to create. edit. and
perform new sounds with complete
artistic freedom and control. The
Kurzweil design team has succeeded
on virtually every count.
The main problem with digitally
sampling and reproducing a complex

I

(continued)

Christopher Morgan is a part-time professional musician and a fOl'mer-eaft:er-ilH;hiej'----of BYTE. He is currently the editorial director of Lotus PublishiYiq. He can be reached
at POB 829. Brookline. MA 02146.
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REVIEW: KURZWEIL 250

AT A GLANCE
Name
Kurzweil 250 Digital Synthesizer
Company
Kurzweil Music Systems Inc.
411 Waverly Oaks Rd.
Waltham , MA 02154
(617) 893-5900
Size
Keyboard , 57 by 27 by 9 inches; pedal
pod, 17% by 11% by 4% inches
Components
Keyboard: 88 notes, velocity-sensitive
Channels: 12
Power: AC 110 volts, 50/60 Hz, 380 watts
(220-volt option available)
MIDI (in , out, thru): 16 channels, userassignable; each sequencer track can be
assigned to a separate MIDI channel;
special MIDI mode slaves one Kurzweil 250
to another
Price
Basic Kurzweil 250, $12,970 ; soundmodeling program, $1995; Sound Block
Module A, $1995; MacAttach software and
interface, $195; stand, $195; plexiglass
music rack , $75
An expander system is also available and
comprises a Kurzweil 250 without the keyboard unit. Three versions can be supplied:
a basic system ($9980); base system plus
enhanced instrument voices ($11,975); and
a base system plus voices, sampling,
sound modeling, and Macintosh software
($13,970)

dynamic information is in the exponents. For typical musical sounds,
the K2 50's separation of the original
sound into compressed waveform
and exponent uses the sample bits
much more efficiently than would be
possible through uniform compression systems such as those of dbx or
similar compandors."
Besides its data-compress ion capability. the 2 50 offers new levels of
performance in sound quality, user
sampling, 'sequencing, transposition.
and MIDI utilization.
OVERALL DESIGN

The Kurzweil 250 is a true digital instrument. That is. it contains millions
of digital samples of musical-instrument sounds (called "soundfiles" in
Kurzweil nomenclature) stored in
ROM. Pressing a musical key on the
250 causes the processor to extract
digital samples from · ROM. The
samples are converted to analog
signals in the channel board.
The basic instrument contains 40
soundfiles in ROM-including the
grand piano. Also built into ROM is
a series of factory-generated "instruments," Kurzweil's term for the effects (envelope, tremolo, vibrato, etc.)
used to alter a soundfile that affects
its sound.
To hear sound on the Kurzweil. you
assign a keyboard setup to the physical keyboard. The keyboard setup
contains one or more instruments.
each of which is a modified soundfile.
A keyboard setup can be simple (the
grand-piano soundfile by itself. for instance), moderately complex (piano
on the right side of the keyboard,
string bass on the left), or quite complex (clarinet, oboe, stereo vibes, and
bass on one layer, and organ on the
other. with the restriction that the
organ will sound only if you press the
velocity-sensitive keys with sufficient
force) . It's easy to edit keyboard
setups with the keyboard editor.
HARDWARE

The Kurzweil 250 Digital Synthesizer
comes in a compact case that looks
like an electric piano or an organ at
first glance. It is quite a handful to
transport and requires two people to
lift it. Beneath the main unit is a
280
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separate module, or pod, containing
the power supply and two footpedals
that normally control sustain and
mute. The functions of these two
pedals. like virtually every other knob
and slider on the 250, are user-assignable. By isolating the power supply in
the pod, the designers have helped to
reduce possible hum in the system.
The action of the 88-note. velocitysensitive wooden keyboard is strikingly similar to that of a grand piano.
Directly above the keyboard is the
control panel containing '38 buttons
and sliders and. in the center. a
24-character-per-line, two-line LCD
that serves as the main user interface.
(A close-up of the 2 50's keyboard and
control panel is shown in photo 4 of
"Digital Music Synthesis" by Robert
Moog on page 165 of this issue.) A
standard calculator-style keypad is
used to maneuver through command
menus.
At the far left of the control panel
are four sliders used to tune the instrument, to pan sounds between the
two stereo output channels. and to
adjust overall volume. To the right of
these sliders is a group of six buttons
and three more sliders used to control chorusing (a whole set of pseudoreverberation and echo effects to
enrich the sound of the synthesizer).
to assign alphanumeric names to files
and keyboards, and to adjust brightness, detuning, etc. Buttons in the
center of the panel control transposition. the footpedals, and so on.
To the right are the controls for the
sequencer, the sound-modeling program (digitizer), the various editors,
the MIDI interface, and the interface
to the optional Macintosh computer
(via Kurzweil's MacAttach software).
The interface is used to store custom
soundfiles, keyboards. and keyboard
setups on Macintosh disks, enabling
you to build up a library of custom
sounds and to trade sounds with
other users via disk or modem.
There are three main microcomputer boards inside the Kurzweil 250:
the central processor, the channelgroup processor, and the channel
board (see figure I) . The central processor is a Motorola 68000 running
at 10 MHz. It has 128K bytes of ROM
(continued)

be displayed at once. Which is
twice as many as previously
possible on a Pc.
And if you wish to use other
characters, or even create your
own alternate character set,
Spectra will support those, too.

More colorful features.
Each Spectra EGA comes fully
equipped with a parallel printer
port, light pen interface and
256K RAM on the single board.
This is especiall y good news
because a full 256K RAM is
needed to run most popular
graphics software effectively.

One thrilling price.

Remember the first time you
upgraded your
color graphics hardware?
The thrill is still the same.
The discovery of color graphics.
As a child, it was a significant
event. As a business person, it
will change the way you use
your personal computer.
Genoa Systems proudly introduces a new and colorful
technology for the PC called
Spectra EGA. The Enhanced
Graphics Adapter that lets you
rediscover the benefits, and the
thrill, of color graphics on your
Pc.
An EGA with a better

vision.

software updates in order to
begin enjoying your EGA today.
A lot more than just pretty
pictures.

Perhaps the best news is
Spectra 's price.
Upon first glance you may find
that the Spectra EGA and the
IBM EGA seem to be very
closely priced. But look again.
Because the standard IBM EGA
only comes with 64K RAM ,
whereas Spectra EGA comes
w ith a full 256K.
Now, you may purchase the extra memory board you 'll need
from IBM at an additional cost
of about 70-80 percent. Or you
can buy Spectra EGA from
Genoa ... and rediscover the
thrill of a bargain.

The first thing you 'll rediscover
with your Spectra
EGA is color. There
is a whole lot more
than ever before.
Sixty-four separate
colors, in fact , from
which any sixteen
can be displayed at
once.
Spectra Enhanced Graphics Adapter
Next, you 'll notice
a higher resolution in
both text and graphics modes.

EGA compatibility is an art that
only Spectra has mastered. And,
while other EGA hardware is incompatible w ith current industry standards, Spectra EGA
fully supports hardware and
software designed for the IBM
Enhanced Graphics Adapter,
Color Graphics Adapter and
Monochrome Graphics Adapter.
And the Hercules Board.

The real fun comes in putting
the board to work. You 'll see
soft scrolling, panning and windowing that was never before
possible on a Pc. And the
flicker-free display will allow
you to regulate these
movements at any speed, or in
any direction.

This means that you don't
have to wait around for new

There are 512 characters carried
in Spectra's memory that can all

To find out more about
Spectra, or a qualified Genoa
distributor near you, call
408-945-9720. Or write to
Genoa Systems Corporation,
73 E. Trimble Road, San Jose,
CA 9513l.
Spectra EGA from Genoa.
Evolution in color graphics.

Inqui ry 141
IBM , Hercules and Crayola are registered trademarks of IBM Corp., Hercules , Inc . and Binney & Smith , Inc . respectively.
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connections. The Kurzweil 250 samples at a variable rate. meaning that
pitches can be changed on each channel independent of the other channels.
The entire main chassi s slides out
of the unit at the rear for easy access.
The engineers obviously put a lot of
thought into the design of the boards
and connectors. They are particularly
easy to remove for servicing or upgrading.
To augment the sounds described
for the basic 250. you can add the optional Sound Block A or B modules.
which contain a set of 15 additional
voices and 84 new factory-defined
keyboard setups. The new keyboard
setups also combine several of the
new and old sounds. Further sound
blocks are planned for the 250.
including the recently introduced
Sound Block C. which features several
new pipe-organ sound s.

Pitches can be changed
on each channel
independent of
the other channels.
and 128K bytes of battery-backed
RAM for sequences. keyboard setups.
instrument definitions. and general
use. The system is extremely fast:
Switching from one instrument sound
to another is virtually instantaneous.
By comparison . the MacAttach
program plods along. taking from 2
to 4 minutes to load a custom soundfile.
The conversion to analog sound
takes place in the channel board.
which contains 12 channels. each with
its own digital-to-analog converter.
low-pass filter. and voltage-controlled
amplifier. A mixer combines the 12
tracks down to 2 stereo outputs. For
studio sound work. the Kurzweil offers
balanced XLR inputs and outputs as
well as unbalanced high- and low-level

I

FRONT PANEL

SOFTWARE

The possibilities for sound contro l on
the Kurzweil 250 are virtually limitless.
You control it by selecting commands
from a large menu tree. The commands appear in the two-line LCD.

MUSICAL
KEY BOARD

KEYBOARD-SETUP AND
INSTRUMENT EDITORS

The keyboard-setup editor lets you
create your own keyboard setups out
of combinations of instruments and
soundfiles. Up to 40 such keyboards
can be stored in the keyboard library.
which is in battery-backed RAM. or on
(continued)

J--SOUND- CARTR IDGE
ROM
(NOT IMPLEMENTED)

PROGRAM
ROM

I

The simplest way to move around the
menu is to use the four cursor-control
arrows. Pressing the left and right arrows moves you back and forth within
a given level of the tree: pressing the
up and down arrows shifts you up and
down the various levels of the tree.
You can also access any function
directly by punching its code number
into the numeric keypad or by using
"shortcut" keys. a technique similar to
that used in the Apple Macintosh
when you want to avoid using the
mouse to click on menu items. You
can then access commands without
having to step through the menus.
However. you need to remember that
certain Kurzweil keys get reassigned
when you're using the various software editors.

~

~

~

.f _

SOUND
ROM

~

L.....-.

I

PEDALS

I
I

'----CPU

r--

-

f-CHANNEL-GROUP
PROCESSOR

MIDI

l-

I

COMPUTER PORT

r-

}

I--

r\

~

CHANNEL BOARD
(WITH 12-CHANNEL
TO 2 -CHANNEL MIXER)

STEREO
OUTPUTS

TO
DIGITI ZER

t
RAM
FOR SYSTEM .
SEQUENCER.
KEYBOARDS.
AND INSTRUMENTS

SOUND - MO DELING
RAM

Figure I . Block diaqram of the Kurzweil 250 Diqitai Synthesizer. showinq the three main microcomputer boards: the central
processor. with its on-board Motorola 68000 microprocessor; the channel-qroup processor. used to extract and combine soundfiles;
and the channel output board. which mixes as many as 12 channels of information into 2 and also serves as the input section for
the diqitizer.
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Inquiry 17 for End-Users. Inquiry 18 for DEALERS ONLY. _

AT ONLY 80 ••• IT'5 A
WHOLE NEW ~ltLG~E!

No you can have it aU ... all the
softwa e you need resident in RAM
and pI nty of memory to spare!
Because if you've got a hara disk,
RAM ~k or extended memory,
Homeb se now sets up a data space
to swap klata out when you call up
one of Homebase's features It's
simple, {rery powerful and ery
sophistiicated. And it allows us to
give yo the kind of Homebase you've
been asking for .. . one that needs
less than 80K!

Multiple Calendars . . . a system so

powerful that it can keep track of a whole
office, or a busy individual. Daily, weekly
and monthly ... you can track appointments and business expenses .. . even set
alarms that show text from appointment (
slots. (alarm now automatically re-sets at
re-boot.) Includes full search facility and
coupled, daily to-do list.
Onijne Database$ .. . both free-form
and structured databl,lses available at the
touch of a hotkey. The template maker
allows you to create structured entry
forms for your Home ase databases in
minutes ~nd the full search ~acilities let
you marupulate the data eaSily:
Phone Message Pads ... Just
like the paper ones, but searchable, sortable and printable.

In Feb uary, PC Magazine said,
"Homebase is so elegant that it has
one up on SideKick. One way to look
at it is to say that Borland's product On~Screen Clock
is a first generation organizer, while Cut and Paste
Amber'si second or third generation. Scr n Saver
This is on · of those rare software
offerings y u have to see to believe.
Each of Homehase's services could
make it in the marketplace as a full
featured stand alone prod ct." And
th~t was befbre we reduced the
impact on RAM :from 176K to
80 (and added a voice autodialer
and an onJi editor)!

Mobile Homet ase ... Homebase's
Report Generato ' sorts, composes and
prints inform aU, n from your Hoib.ebase
databases and alendars to clip', to your
appointment b ok when you're 0n the
road. In addition, it can print out mailing
labels, continuous form RolodexTY cards ...
it can even do mail merge.
DOS Serv'ces ... View up to four
directories onscreen at once, copy or erase
groups of related or unrelated files, view
and even edit ASCII files. . and lots
more. Create, delete and move between
subdirectories visually.
Phon foirectory , .. you can search
sort, Au dial from and ~ven print your
phone directOl;Y.
Available at \>Stier dealers .. worldwide.

PC Magazine

Top Software
_~~DUuct of the Year!

Imagine all these features,
with so little overhead:
Type-Ahead Keyboard
Buffer ... User definable size,
accepts control characters.

Online Editor . .. Open a
notepad, or edit a text file.
Autodialers . . . (voice and data)
ASCII Table ... and Homebase allows you to add any other
table you'd like, easily.
Quickterm Terminal . .. Now, you'll
have the ability to set up your computer
to answer the modem and receive Electronic mail in the background while
you're working in another application.
You'll even be able to bring up Lotus
while you're online!
Hit Alt Shift Q and jump right into the
terminal no matter what other software
you're running or plan to run while you're
online. Includes Autodialer that saves
and implements entire configurations.
Scroll-back, X Modem file transfer and
more.

On-Line Context-Sensitive Help
Calculator ... handles formulas,

simple and complex math. Onscreen tape
keeps track for you, converts between hex
and dec, adding machine mode . . . and
much more. Variable window displays up
to 26 variable values at once.

SAFE!!!
Homebase Version 2.0 is compatible with
most popular software, including Lotus,
Word, DBase III+, WordStar 2000, and
peripherals such as the Hercules monographic card, and EGA.

call Toll Free
800-538-8157 ext. 824

SPECIAL OFFER
Trade in your SideKick!
Get Homebase 2.0 for $49.95
(until July 15, 1986)

Just Send Us Your SideKick Disk!

in California

800-672-3470 ext. 824

Please enclose cheque or money order or .. .
o Visa
0 MasterCard
0 American Express
Card # _ _ _ _ _ __ _ __ _ _ _ __

Send to:

Amber Systems
Exp. date
1171 South Saratoga-Sunnyvale Rd.
o Homebase $69.95* per copy (Not copy- protected)
San Jose, CA 95129
o SideKick Trade In $49.95
o Homebase Update $29.95
Please add $5 shipping and handling 0 CA residents add 6Y,% sales tax.
30 day money-back guarantee.
Amount enclosed $
For the IBM PC, XT, AT and compatibles.
Name ____ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ ___
Address
City
Phone: (Home)

State
Phone: (Office)

Zip _ _ _ _ _ __
Ext _____

Deal er , distributor and corporate quantity discounts phone: 408-996-1883
' Orders outside the U.S., please add $20 shipping and handling. (U.S. fund s, please)

SideKick is a tradema rk of Borland International. Microsoft Word is a tradema rk 01 Microsoft. WordStar 2000 is a tradema rk 01 MicroPro. Lotus 1-2-3 is a trademark 01 Lotus Corporation. dBase 111+ is a trademark 01 Ashton-Tate.
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a Macintosh disk using the MacAttach
interface program.
The degree of freedom yo u have in
crea tin g keyboard setups is almost
frightening. You ca n create your own
sounds. musical or otherwise. and
ass ign them to keyboa rds.
The in strument editor lets you control the chorusing. vibrato. tremolo.
voicin g. global parameters. and. via
the envelope editor. the shape of the
envelope waveform . The latter ca n
co nsist of up to 255 separate segmen ts. each of wh ich can be a logarithmic-attack. exponential-growth .
exponential-decay. or delay segment.
Throughou t. you have precise control
o f how quickly segments change in
amplitude. what thei r absolute limits
are. and so on.
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The advantages are clear. A BayTech port contender adds
more users to your computer and does it at a price that's far
less than expensive hardware or software modifications. A
Model 5218B, for example, doubles your users by allowing
12 terminals to contend for 6 ports. Simple to set up and
use, with easy-to-understand messages, the port contenders
feature protocol conversion; user queue; disconnect by
operator, computer or time-out; hardware or X-ON/X-OFF
handshaking; and more.
(8001523 -2702
Seven models, $629 to $1,750.

8a

GLOBAL PARAMETERS

DATA COMMUNICATIONS PRODUCTS

Bay Technical Associates, Hwy. 603 , P.O. Box 387, Bay Saint Louis, Mississippi 39520
(601 ) 467-8231 Telex: 9103331618 (BAY TECH)

DO YOU KNOW WHERE
YOUR PH
HAS BEEN? '
If you know where your program is spending
its time, you can improve its performance.
The Watcher makes it easy.
The Watcher collects data from one or more runs of
your program . You can then instruct it to display as
a histogram the percentage of time ' spent in different
parts of your program and in DOS functions.
The Watcher uses symbolic information from the link
map, including line numbers, or information you provide to relate the data to you r source program.

THE WATCHER KN€:\WS!
~~
St~c.
~A~';'

Forest Road, P.O. Box 107
Wilton , New Hampshire 03086

Me or Visa

orders: (603) 654-2525

For any COM or .EXE on PC. XT, AT or compatibt es DOS 2.X or 3.X. Not fo r use with Basic or other interpreters.

The re are 10 user-controllable functions that affect the Kurzweil 250
gl o ba ll y Th ey are sustain . brigh tn ess.
keyboard dynamics. tremolo. vibrato.
pi tch-be nd. channel stealing. maintenance. chorus. and transposition .
So me are straightforward. such as
tremo lo and vibrato. Others. such as
cho rus. are complex and can have a
pro found effect on the 2 50's sound.
Chorusing. as defined on the 250.
involves combi ning a sou nd with altered versions of itsel f that are
delayed in time or changed in pitch
or vo lume. Chorusing ca n create th e
impressive illusion that an entire
group of instruments is being played
instead of just one.
Chorusing should always be applied
judiciously. since certa in keyboard
setu ps used in th e choru s mode
quickly use up the available 12 channels. At that point th e software must
"steal" channels by selectively si lencing some of the notes currently being
played in order to play the newly
struck keys. You have control over
what algorithm the software uses to
choose the notes to be "abandoned. "
Channel stealing is helpful in some
situations but cannot get around the
absolute hardware limitations of th e
ba sic system . ISti11. compared to the
monophonic. or one-note-at-a-time.
synthesizers o f the 1960s. today's
polyphonic synthesizers are a plea(continued)
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©TollJ MCCarthy

Suggested retail price $149.90
Educational site licenses available from
Adclison-Wesley Publishing.
Trw: BASI C L,I11~U.lgl· S\'~ ll'm i., ,I Ir.ldl'lll.1rkIltTnrr B.l.\jl', lllc
M.l(int(I.~ h i.\ ,\ tr.Kkl11.1rk IlfA pp it' ( :()mptltrr (:tlrp.
r\11 1ig.1 is .llr.llkn1.lrktlf(:oll1llu)dorc BLl S illo ~ l"l.Khil1l'S.

IBM

1.\ ;1lr,ldrnl.lrktlrIlHl'rIlJlitlll.lt

Inquiry 357

Busi l1l'.\,\ 1\t.H:hilll').Corp.

You know John Kemeny ~U1d Tom Kurtz. They
developed the original BASIC. Now they're
back with an even better version: a flexible,
easy-to-use structured programming language
theycall True BASIC"
Tme BASI Cofiers a fiill selection ofcontrol
stmctures. Extemal procedures can be
compiled into libralies, makingTme BASIC
faster a11d more powerfitl than anyother
programming language.
Tme BASIC has a complete matrix algebra
package and the best graphics ever in a higher
levellallguage. And there are optional libraries
for things like sorting and searching and 3-D
graphics.
Tme BASIC programs run on anycomputer
which runs True BASIC, good news tor users
with more than one kind of Pc.
You'll love True BASI C. Whether you're
programming for your own applications,
teaching others, or developing products to go
to market, send in the coupon below to receive
a free demo disk.

Available for the IBM-PC '" and compatibles,
Apple Macintosh;" a1lli Commodore Ami a.'"
To ordet; talk to your local
dealer or call (603)
643-3882 TO DAY!

39 South Main Street,
Hanover. NH 03755 (603) 643·3882
My computer is: D IBM-PC/compatible
D Apple Macintosh
D Commodore Am iga
D1'D LIKETOGETMY FREE DEMO DISK.

D I'd like more information on rhe True BASIC
Ian~u agc products.
DI m ready to buy. Call me and rdl me how.
D I'd like information on True BAS IC
Mathematics Series and other products.
Name _ _ _ _ _ _ _ _ _ _ _ __
Titlc_ _ _ _ _ _ _ _ _ _ _ __
Company/U niversity_ _ _ _ _ _ __
Address_ _ _ _ _ _ _ _ _ _ __
Cirv,Statc,ZIP _ _ _ _ _ _ _ _ __
TcI~ph o nc _ _ _ _ _ _ _ _ _ __
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REVIEW: KURZWEIL 250

su re) One way to get around the limitatio n of 12 channels is to use th e
250's MIDI capability to drive external slave sy nthesizers such as Kurzwei l's expander (which is essentially
another 250, but witho ut the keyboard).
TRANSPOSITION

The 250's transposition feature is a
particularly successful design. Let's

say you learned a pi ece of music in
th e key of C but yo u need to accompany someone in th e key of B-flat.
Simpl y hit th e transpose-down key
tw ice, and th e synthes izer will play in
B-flat. There's no need to lea rn a new
arrangement of th e piece. Then if you
hit two more keystrokes on the transpose-up key, you're back in the key of
C. There are fi ve modes of transposition octave-pitch shift. chromat ic-

Don't get burned by
surge protection alone.
Now get total power protection . .. for as little
as $139 ... with the Personal Computer Line Tamer'"
Power Conditioner.
Why risk any power
trouble?
You will if you buy just
a surge protector.
Transients and spikes
cause less than half
of all power problems. Overvoltages,
brownouts and just
plain power noise
can mess up your
system just as badlyand they're much more frequent. Only Line Tamer's ferroresonant technology protects
you from any conceivable power problem, short of a blackout
Line Tamers have protected
the big boys for years, on all
the big mainframes and minis.
Those guys would laugh at
surge suppression alone.

. Choose from 150,
300,450, or 600 VA
. models for the Line
Tamer that's right for
you,
Does it make sense
to you to be half safe
, . , especially when
so few dollars are involved?
You won't find this total power protection
from anyone else at anywhere
near the price, so contact us for
complete specifications and the
dealer nearest you,

SHAPE
MAG NETR O NI CS . IN C

~6$J#AN

SOURCE

pitch shift. octave transpose, chromatic transpose, and timbre shift.
SEQUENCER

The 250 comes with a sequencin g
program that lets you store note sequences in much the same way as you
wo uld with a tape recorder, alth ough
the process is entirely digital. The sequencer does not record actual tones.
Instead, it rec o rds which keys are
stru ck o n the keyboard and how hard
they are struck . It also preserves th e
effects associated wi th each voice being played. You can playa piece of
music. then replay it to edit mistakes
or change effects. The seq uencer is
ex tremely easy to use: it even lets you
store a seq uence on a Macintosh disk
using the MacAttach interface program. You can control every parameter of a sequence with great precision.
With the 250 seq uencer, you don't
need a separate drum machine. since
yo u ca n quickly create your own
" loops." A loop is a sequence of
music that repeats continuously. You
crea te the first loop, then instruct the
seq uencer to play it over and ove r.
Also, since the sequencer is recording
keystroke events rather than actual
musical pitches, you can speed up or
slow down a sequence wi th a few keystrokes. This enables you to record
difficult passages at a slow tempo and
then speed them up to Vlad imir
Horowitz spec ifi catio ns. Another
practical application is the so-called
" time-compression/expansion" technique used to create commercials that
are exactl y one minute long. The seq uencer lets you length en a piece of
music that is, for example, 58 seconds
lo ng to exactly 60 seconds.
THE SOUND-MODELING
PROGRAM

The sou nd-modeling program . or
digitizer. lets you create your own
so undfiles from tape recordings. reco rds, or even a live microphone
plugged into the 250. The user interface for the digitizer is cleverly design ed and particularly easy to use. I
found I could create an entirely new
keyboard of sou nds in just a few
minutes. You can have someone
speak or Sing into a microphone. then
digitize th at vo ice into th e 250 to
286
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create an Uncle Harry voice. or whatever. The 250 automatica ll y calculates
the pitches of adjacent notes. The
process is th e culminatio n of the
venerable practice of composing with
"musique co ncrete." or mod ified
so unds taken from nature.
You ca n store user-created so undfiles on disk (through MacAttach) and
modify them just like you can th e
factory-i nsta lled files. and you can
comb ine them with the factory-installed files to crea te stri ki ng effects.
Several featu res are worth pointin g
out in th e digiti zer. ODe is th e high
fidelity th at is possible with the
highest sampling rate of 50 kHz. Th e
other is the ease with which you ca n
edi t the samp led sou nd . Once sa mpled. a sou nd ca n be "trimmed " to
remove unwanted material at the beginning or end o f the sample.
You ca n trade so undfiles. instruments. and keyboard setups with
other Kurzweil users via disk or
modem. I belong to PAN (the Perform in g Artists' Networ.k), a database
bu lletin boa rd for electronic musicia ns and audio engineers. The Synth esizer and MIDI Development Netwo rk keeps several so undfi les in the
library. which members can dow nload. I recommend PAN to anyo ne
se ri o usly interested in computer
music synthesi s. For more informati on, ca ll (215) 489-4640.

Need Research That Utilizes
Computer-Assisted
Telephone Data Gathering?
Want to gather information rapidly using state-of-the-art
computer-assisted telephone interviewing? Need fast
access to tabulated results? Require integrated graphics
with sophisticated analysis? Are you seeking real-time
information?

Call RES~~cl-N=T at
McGraw-Hili Research
ResearchNet is the leading edge
approach to research that integrates
study design, computer-assisted
telephone interviewing , on-line
tabulation , and report analysis capabilities as well as real-time data gathering. ResearchNet links together
McGraw-Hili Research project
teams, interviewers' terminals, respondent input, and you-to produce
timely, accurate and meaningful
study results .

~'J~

.1nl'i

If it's a marketing research problem,
we probably pioneered the solution.

~oO
...~
/e
~?~~
S~~ ,,'('t\
v

~\,,'('t

ISN'T IT TIME TO TRADE IN
YOUR NORTON UTILITIES ™ It

o r any o t~l er favor Ite utJilty, for the next generatIon dIsk and file man agement system 7

OMS/The Disk Management System is THE ANSWER!!
DMS is an Easy to Use, M enu-Driven, Full Screen software
package that wi ll help you:
•

MIDI INTERFACE
M IDI is the ubiquitous communications scheme for digital music devices
that has become a de facto standard
in the mu sic industry.
The Kurzweil 250 offers a particularly full implementa tion of th e MIDI
specification and allows the synthesizer to control or be controlled by a
variety of other synthesizers, hardwa re devic.es, o r computers. The 250
has MIDI-in. MIDI-out. and MIDl-thru
jacks on th e back panel.

For a quote or proposal call
Sheryl R. Fox (609) 426-5946
(Information Data Gathering) or
Joseph T. Collins (212) 512-3264
(Full-Service Research) or
write David P Forsyth at
McGraw-Hili Research, 1221
Avenue of the Americas, NY,
NY 10020

•
•
•
•
•
•

INCREASE SYSTEM SPEED AND RELIABIiTY using the
Align and Pack Commands
EFFICIENTLY LOCATE AND REORGANI ZE
INFORMATION with Search ana Sort commands.
OUICKlY EXECUTE applications using function keys.
GET A FULL PICTURE of information on your disk with
Tree, Dump, and Map commands.
RECOVER WITH EASE, erased files using th.e Recover
command.
CUSTOMIZE attributes of files and directories.
INCREASE YOUR EXPERTISE with these and many more
functIons.

Over 40 Disk and File Management Functions at your finger tips.

WARNING: YOU MAY NEVER HAVE TO BUY
ANOTHER DISK/FILE UTILITY AGAIN!!
"'n fact, you can save an addltlonitl S 1 0 by mailing In the distribution diskette of your obsolete
utility. Norton UtlUtJes Is ,iI trademark of Peter Norton.

DOCUMENTATION

Consideri ng th e complexity of th e
machine, the 2 50's documentation is
su rprisingl y good. although there
were gaps in th e earlier versions-no
comprehensive diagrams o f the softwa re command trees, for instance.
lcontinued)

All these features normally priced at $99.00 now only $94.00 with this ad
Demo diskette available for only S5

Maryland Residents please add 5% sales tax.

To order direct call: 13011 384-1425 or Toll Free: 1-800-524-1081
Send order <lnd payment to

1~904

Olivine Way
SIlver Spnng, MD 20904

[ill

[I =j

",,'t f5 (tiCl '4 nS)' it;!
.

OMS runs on IBM PC. PC/ XT, PCI AT and most compatible systems, running DOS 2 .0 and Ofbove.
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The biggest bottleneck
to using the 250 is
the MacAttach program.
This situation has since been alleviated by the exce llent diagrams in the
Byrd and Yavelow paper, copies o f
whic h have been sen t to all Kurzweil
ow ners.
One drawback to the documentati on is that it's hard to find things
when you need them . However, th ose
sections describing the seq uencer
and the sound-model ing programs
are particularly we ll written.
NEW DEVELOPMENTS AND
MISCELLANEOUS NOTES

The biggest bottleneck I fou nd to
using the 250 is the MacAttach program. At 56,700 bps, MacAttach version 2.0 (whi ch I used for this review)
is far too slow, taking from 2 to 4
minutes to load one custo m soundfile This would be proh ibitively slow
for the li ve performer. To co mpound
things, MacAttach makes no use of
the Macintosh's graphics, and its functions are restricted to loading files to
and from the synthesizer'S memory
and making disk cop ies However, thi s
past winter the Kurzweil people told
me that they plan to announce Fastlink, an interface card for the Kurzweil
th at will increase MacAttach data
tran smission tenfold , making it possible to load a file in 5 to 10 seconds
instead of 2 to 4 minutes.
They are also optimi zing the Kurzweil 250 for use with a Macin tosh
eq uipped with a hard disk drive, and
in particular. to work more efficiently
with sophisticated MIDI-based mu sic
software such as Mark of the Unicorn's Performer and Southworth's
Total Music.
In response to criticism that the
piano voice has some weaknesses
(slight pitch aberrations, certain tubbiness in the midrange. and slight di scontinuities from one keyboard region
to the next), the co mpany has remasked the ROMs conta in ing the
piano vo ice (and seve ral others), It is
now much smoother and more ac-

curate. The new harpsichord voice is
also excellent. as are several other
new voices in the upgraded software.
The approxi mate charge for retrofitting to the new voic ings is $2500.
Redoing the ROM s gave the designers the chance to convert from
2 56K-byte ch ips to I-megabyte ch ips.
free in g up several slots on the
motherboard for more sound blocks.
Announcements of new sound blocks
shou ld be forthcoming.
The currently available Sound Block
B features 10 new rock·drum sounds.
all recorded in New York with the help
o f such musicians as Phil Collins and
the Thomson Twins. It alsQ includes
an electric piano. electric guitar. and
oth er voices.
I have a library of about 26 custom
so unds for the 250 that I obtained
from the company and from users
groups. Most of them are adequate:
a few are standouts. It's great fun to
create your own.
CONCWSIONS

For a variety of reasons. I feel the
Kurzweil 250 Digital Synthesizer is the
most important advance in the art o f
co mputer music synthesis in the past
10 years. Other approaches may have
their particular advantages. but nowhere else have I found a machine
that can do all the things the 250 can
do for the price.
The 250 is not cheap. but comb in ed
with a good analog or digital multitrack tape recorder. it's just about all
you need to create a high-powered
electronic music studio. The design innovations contained in the 250 will
undoubtedly be copied by others. and
it's only a matter of time before the
japanese begin to upgrade their designs. (Kurzweil is in fact working with
a Japa nese company to create a new.
lower-priced design.) When the next
wave of machines arrives. the state of
the art will really take off. •
BIB LI OGRAPHY
Kurzweil. Raymond . " The Goals of the
Kurzweil 250." August 1984. unpublished,
LDy. Gareth. "Musicians Make a Standard
The Phenomenon o f MID!." Computer
Music Journal. Winter 1986. (This article
is the best treatment of MIDI I have
seen to date.)

COMPATIBLE
COMPUTING
ATAN
AFFORDABLE
PRICE ...
• Intel 80286 Processor
• MS DOS 3 .1 Included
• 640K RAM On Mother Board
• 1.2 MB Floppy Drive

• Dual Floppy & Hard Drive
Controller
• Clock/ Calendar With
Battery Back-Up
• Optional 80287 Math CoProcessor Available
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$1699
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Compatible
Reliable

v Full Documentation
v Extended Bum-In Testing

• Intel 8088-2 (4 .77 or 6 .66 Mhz)
• Intel 8088-3 (477MHz)

• Keyboard Selectable
Clock Speed

• STD-5150Keyboard
• I -Half-Height Floppy Drive
• 640KRam
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• Up To40% Faster
Processing Speed
• SID-5160 AT Style Keyboard

• 135 Watt Power Supply

• 640KRam

• 8 Expansion Slots

• One Half-Height Roppy Drive
• 8 Expansion Slots

$629
All Standard Brand
Products Carry A

$729

"Runs Major Software Written For
The IBM~ PC & XT"

CALL TOLL FREE:
_

800·626·4027
Ou tSi de Te xas

512·331·6700
InsldeTexas

EnhancementProducts For
The IBM®PC Market ...
srANllARIlE::
MFC
.

\~.~ANDARl:E= MonoGraphicCard

w/384K ~ :
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Multifunction Card

• 384KR am
• Clock/ Calendar
• Serial Port

• Paralle l Port
• Game P ort
• Software

FDC
.
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•

Hercules Compatible Monochrome Graphics Card

• Text Mode 8OX85 Characters
• Graphics Mode 720X348 Pixels

$129

• Parallel Port

., . 5151 Keybqard .' _ . AT-MFC
~

"

For The IBM· PC or XT

Floppy Disk Contr oller

. Power Supply
150 Waft

Multifunction Card for IBM AT

I, '

~,
"
I'
i
Controls Up to
4 Floppy Disk.

Includes Internal Cables . ...

$49

Up To 1.5MB
Memory Expansion.

With Separate
Numeric And
Curser Keypad ..

. $99

Serial& Parallel
Port for IBM AT ..

w/ OK

$189

Replacement
Power Supply .. . . . . . .

$85
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.

Monitor
Monochrome Monitor

12" Amber Screen
8OX25 Unes
720X350 Pixels ....

.$99

1I0 Board

Serial Port.
Paralle l Port &
C lock / Calendar ..

. $99

ColQrCard

MonoCard

Co lor Display Card

Monochrome Display Card

ColorCard
wl Pora llel Port . .. ... .

PowerMaster
Three Important Functions
In One Unit!

No Charge For UPS Ground
Shipping. No Surcharge For
MasterCard or VISA. Fortune 1<XXl
Purchase Order Welcome.
Warranty Work Requires ProofOf-Purchase And Return
Authorization Number.
1m"Sla_ Brand Products" ... not spans"",,, ....ndllned by
11M. tBM. pc, PC-XT .. PC-AT .... rtgistered _ . of
~-"Maclines

MonoCard
wI Poralle/Port .

$89

• 4 Separate Power Outlets With
On/ Off Switch On Front Panel

AC Center

$89

$99

• Surge Suppressor

-Front Panel

II!iI • Swivel Base Monitor Stand

~
ReorPanel

II

CALL TOLL FREE:

800·626·4027
Outside Texas

512·331·6700
InSide Texas
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POCKET APL
In response to the review of STSC Inc:s
Pocket APL (March. page 237). I think Eric
Johnson should have made the following
two points: One. the program does take
advantage of the 8087. if installed. There
is a section in the supplied manual that
shows the user how to change the program to software floating-point math if the
8087 default is not installed.
'!Wo. APL.:s strength is in array processing. and the Calculations benchmark. as
written. is not the best test of the calculating power of the program. For example:

[11 ]

'<'CALC2
AHOOOp*1
B+1000pa1
C+1000pi
N+5
1+1
C+CxA
C+CXB
C+C-=-A
C+C-=-B
1+1+1
~6x t.I <N

[12]

'DONI'\;'

[1]

[ 2]
[ 3]
(4]

[ 5]
[ 6]

[ 7]
[ 8]

[ 9]
[10]

(and almost universally overlooked) virtue
in John D. Unger's review of the Color Fox
(january. page 301) .
He states that the machine without the
video board is slower for screen operations because it uses BIOS scrolling
routines. It is definitely slower. but that's
not the reason. The unaugmented Sanyo
actually has to draw the dot configuration
for each character on the screen using the
main CPU.
A unique capability is buried in the
Sanyo equipped with a video board. however. If you have two monitors available
you can configure it as a two-screen system (e.g .. text in monochrome using the
video board and high-resolution color
graphics using the Sanyo video circuitry:
that's 640 by 200 pixels by 8 colors) . We
have recently sent some notes and software to SanPic Users Group (1967 Defiance Avenue. Las Cruces. NM 88001)
showing how to use this capability for 320
by 200 pixels by 27 colors. We are not
aware of other available software that exploits this capability.
KURT RUDAHL
SALLY GOLDIN

Bangkok. Thailand

Eco-C88 C COMPILER

This function performs 10.000 multiplication and 10.000 division operations in
64-bit double-precision numbers in 12
seconds. Compare this with the 7:18 time
(see table I. page 238) in the review. Also.
with an 8087 installed. the correct figure
for the Calculations benchmark as written
in the review is 6: 16. which illustrates how
much time is spent calculating.
KEVIN DOWNING

Evanston, IL
The review gives examples of APt..:s use
of arrays. The benchmark was structured
to compare APt..:s mathematical abilities
with BASICs.
ION EDWARDS

Technical Editor. Reviews

COLOR Fox
We would like to correct one minor
misconception and point out one major

In the review of the Eco-C88 C compiler
(january. page 307). David D. Clark uses
a popular factoring algorithm-the Pollard
rho method-as a benchmark (listing 3) to
test the implementation of long integers.
While the program may have dubious usefulness as a benchmark. it is not a correct
implementation of this algorithm. The
problem arises in the line

x = (x'x + 2) %p;
and in the two subsequent similar lines.
The variable x may take any value less than
p: therefore. the multiplication x'x will
eventually cause an overflow if p2 is much
greater than 2 31 - I. the greatest positive
number that can be represented in 32 bits.
This is true for the number given. and indeed for most larger numbers of interest.
Most C compilers do not incorporate the
code necessary for overflow checking. so
no error is reported.
For the n um ber used. I 394761. and
using the program given. the factor 1181

is found after 871 iterations. A correct implementation takes only 38 iterations. It
is a credit to the robust nature of this
algorithm that it still works at all! A correct implementation can be obtained by
declaring a double variable d. and by
replacing the above line (and the two
subsequent lines analogously) by
d
x
x

=

(double) x'x + 2;

= dIp;
=d -

(double) x'p;

This is awkward and will not work for the
largest values of p. but it works correctly
for the given number.
Since the way in which a program reacts
to an overflow situation may vary from
compiler to compiler (and certainly will for
different sizes of long intI. I think it is
dangerous to use this program as a benchmark.
MICHAEL SCOTT

Dublin. Ireland
The changes you suggest do correct
the overflow problem and cause the program to operate as it should. Of course,
they also destroy the utility of the program as a long integer benchmark. Also,
if an argument in the range appropriate
to the program is used. the program runs
too fast to be useful as a benchmark.
After experimenting with several other
arguments, I am also amazed that the
program works when overflow occurs.
The value in the program is not unique
in that respect. Factors of other large
numbers can be found even when intermediate calculations overflow. The only
difference is the unusually large number
of iterations required to find a factor (the
number of iterations required should
have been a clue that the original program was not functioning as expected).
I am not mathematically astute enough
to explain why the algorithm still works
with a pathological argument.
DAVID D. CLARK.

REVIEW FEEDBACK is a column of readers' letters. We welcome responses that support or challenge
BYTE reviews. Send letters to Review Feedback.
BYTE Publications. One Phoenix Mill Lane. Peterborough . NH 03458. Name and address must be
on all letters.
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aseused
nowbe used

anyone can create custom screens. Without
Introducing dBASE III PLUS~
The PLUS stands for all the improvements programming.
Or using View, access related information
we've made to the world's number one selling
in
several
databases at one time. Without
database management software.
programming.
p liii". Update Pos it ion Ret
With Advanced Query System, another
new non-programming feature, any user can
Datahase file
build complex queries just by selecting from
Format
the dBASE III PLUS pull-down menus.
View
For rapidly creating entire programs,
Query
there's even a new Applications Generator.
Report
And for all those who wish to learn to
Label
program, the Assistant can be of further
assistance. By teaching you programming
The Assistant helps beginning users accomplish day-to-day data
management taslcswithaut programming.
commands as you go along. Without disrupting
your work flow
Mind you, dBASE III PLUS still has the
These are only a few of the dBASE III PLUS
powerful dBASE programming language, dot
features that can help new users quickly get
prompt, and all the features that have made
up to speed. And experienced users quickly
dBASE III the standard of the industry.
increase their speed. (Sorting, for example,
We've simply raised the standard.
is up to two times faster and indexing up to
And just as dBASE III introduced more
power to the people, our new dBASE III PLUS ten times faster than dBASE III.)
introduces more people to the power.
People who aren't all that crazy about
_mitt·nt/Exrlll.. &;'1"
• ',li4,,'.
programming, for example.
The Assistant feature in dBASE III PLUS
I
~I
now provides them with new easy-to-use
!
1
pull-down menus for creating, using and
I
31
modifying multiple databases.
\
So now anyone who can manage a
'3
•.
_I'.';"
'F.
I_ _
simple cursor can manage day-to-day data
management tasks. Without programming.
Advanced Query System lets Y(JU setup and answer armpleJ;
And by using our new Screen Painter,
queries witlutut programming.
.MdIM
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by more people can
by more people.
For the name of the Ashton-Thte®dealer
And it's the fastest way to network those
users, too.Because now, true multi-user capa - nearest you:call 800-437-4329, Extension
bilities for local area networking are built right in. 0282~*
And get your hands on dBASE III PLUS.
dBASE III PLUS can also help put developers
It's the software more people can look
in the fast lane. With a new Data Catalog and
forward
to using. Inquiry 30
.
more than 50 new commands and functions.
Plus code encryption and linlting, improved
are available to all dBASE III owners. " In Colorado call (303) 799-4900,
debugging aids, assembly language calls and 'Upgrades
Exlcnsion 0282. Requires IBM-PC or 100% compatible. Trademarks/owners:
dllASE III PLUS/Ashton-Thte; IBMllnlcrnational Business Machines Corp.
much more.
© Asnton-11ltc.AlI rights reserved .1986.
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MODEM MYSTERIES REVEALED
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ApPLICATIONS ONLY: UPGRADE FEVER
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by William M . Raike.
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ACCORDING TO WEBSTER:
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. . 347

COLOR AND CP/M ARE the major themes of Computing at Chaos Manor this
month. Looking at a new color monitor from NEe. the MultiSync. leads Jerry
to the conclusion that the era of color text is here. And wondering whether
he should finally retire Zeke, he comes to the conclusion that CP/M isn't dead.
There are a lot of CP/M machines out there, they're good at what they do,
and there's plenty o f CP/M software, Jerry also looks for a macro editor and
has the BDS 630/8 laser printer fixed.
In BYTE U.K., Dick tells us what happened when he added a WS3000 multi- .
standard modem to his computer system. Miracle Technology Ltd:s new family
of WS3000 modems are just about the state of the art in personal computer
modems.
In Applications Only, Ezra tells us about four new versions of old. familiar
programs: WordStar 2000 Release 2, dBASE III Plus, Volkswriter 3. and Keeptrack Plus.
Our correspondent in Japan also added a modem to his system this month.
Bill describes his experiences with his new Hayes Smartmodem and also with
the DeSm et C development package, a C compiler.
Bruce Webster takes another pause from the 68000 wars. He begins the
article with an industry update, in which he looks at what some of the major
computer compan ies are up to. Bruce then looks at a couple of storage
devices: MacBottom and the DASCH external RAM disk. Mac Bottom proves
to be his product of the month. Bruce concludes by making some comparisons
of mass storage devices, including a correlation between speed and fragility.
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That's right! Now up to eight PCS, word processors,
CAD systems, or whatever can share two printers
automatically.
In addition to eight serial input ports, the
PSU -81B gives you two output ports - one serial,
one parallel - that can operate simultaneously.
You also get lots of other convenient features,
including a pause button, clear button, memory test,
TOF, and of course, a 256K dynamically allocated buffer.
So for under $800, make your laser printer eight
times more cost effective.
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Check into our new PSU -81B, and other low-cost
automatic printer sharing units, from the leaders
in data communications technology.
Call or write WTI today for a complete catalog.
In California, call (714) 979-0363. Telex 467741.

800·854·7226

westem

telematic inc.

2435 South Anne St., Santa Ana, California 92704
Inquiry 37 1 for End·Users. Inquiry 372 for DEALERS ONLY.

CO·M·P·U·TI-N·G

COLOR

·H·A·O-S M ·A·N·O-R

AND

CP/M

BY JERRY POURNELLE

rve started this four times.
There's no easy way. I ended
last month's column just before going out to Caltech's Jet
Propulsion Laboratories for
the Voyager encounter with
Uranus. It was an absolutely
wonderful weekend. Many
friends and colleagues came down for
the encounter. We had a wild party
here at Chaos Manor, and then all got
together out at JPL to watch Voyager
do its stuff. Charley Kohlhase, whose
programs control Voyager's flight.
joined us-Voyager arrived one minute
early after more than five years and
billions of miles in transit! Marvin
Minsky showed up at JPL, found out
where the science fiction writers were,
and spent the rest of the day with us.
We ended up at Burger Continental
for dinner. Sunday was similar. A
wonderful weekend.
Then came Tuesday morning and
Challenger, and it wasn't so much fun
anymore.
Since then rve received a lot of mail
from readers saying the same thing:
we've always thought we ought to support the space program, but we never
got around to it. What should we do?
rve no room for the long answer.
The short answer is, send $30 to join
the L-5 Society Promoting Space
Development. 1060 East Elm S1.. Tucson, AZ 85719. Tell 'em Pournelle sent
you. They'll tell you the rest.
Meanwhile, rve been busy. The
space movement has known for a
long time that we'd lose a shuttle one
day; but we weren't really prepared
when it happened. There's so much
to do: press releases; news interviews,
some sane and some absurd; and
organizing the poliCies we ought to
advocate. You can see what's coming:
I didn't do anywhere near as much
puttering around with small computers as I would have liked. On the

AT clone that normally drives
a 19-inch high-resolution
Zenith monitor. No adjustments needed: MultiSync
worked fine.
Not only did it work fine, but
I was tempted to leave it in
place. The Multi Sync display
is crisp and sharp. 'lext looks good on
this monitor. The only problem, for
me, is that the text is a little small. rm
farSighted, sufficiently so that rm
most comfortable sitting 30 to 35
inches from an eye-level monitor. The
MultiSync is sharp enough that I can
see and read text at those distances,
but it's not really large enough for
comfort; and due to the layout of my
office, the screen for Big Kat is most
conveniently placed 36 inches from
my schnozz. I left the MultiSync connected to Big Kat for a day or so, but
eventually I went back to my enormous Zenith, which doesn't look as
sharp but is certainly large enough.
Next I connected MultiSync to the
Golem, our monster CompuPro 5-100
286/Z80 SPUZ system. The Golem can
drive up to four physical consoles.
One of those consoles is Old Reliable,
the TeleVideo 950 I bought the first
year I did this column . (Incidentally:
anyone out there know where I can
get some key caps for a 950? The only
problem with my Telewidget is that
the housekeeper dropped the keyboard last month and lost two key
caps.) The other physical console for
the Golem isn't exactly a console. It's
the CompuPro 5-100 PC Video board,
which apes the IBM PC color system.
With the PC Video board, a properly
equipped CompuPro running Concurrent CP/M will also run about 85 per-

Jerry looks at the
prospects for color and shows
that CP/M isn't dead
other hand, by making use of BIX,
BYTE's electronic conferencing system , I was able to put together a national conference bringing together
people from the White House staff,
the National Commission on Space,
the aerospace industry, major universities, and the space advocacy groups.
I expect something will come of all
that.
MULTISVNC

The official name is the NEC JC140lP3A MultiSync Monitor. With a
name like that. it's got to be good? In
any event. it certainly is. NEC calls the
MultiSync "the intelligent monitor;'
and it pretty well lives up to the
billing.
The MultiSync isn't very large: I
measure 12 inches diagonal of useful
area. It comes with a neat swivel
stand; when you set it up, it's about
14 inches high by 14 inches wide by
some 18 inches deep (if you leave
room for the cables) . The stand
swivels and tilts so that you can partially pack a keyboard under it for
storage.
The MultiSync's resolution is 800
horizontal dots by 560 lines. Eightycolumn text could have 10 dots horizontal width per column by as many
vertical dots as you like. rve no real
feel for those numbers. Subjectively,
it looks good; more on that later.
The distinguishing feature of the
MultiSync is that you can use it with
a wide range of color boards. I took
mine out of the box and plugged it
into Big Kat. the Kaypro 286i IBM PC

(continued)

Jerry Pournelle holds a doctorate in psychology
and is a science fiction writer who also earns
a comfortable living writing about computers
present and future.
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cent of the software developed for the
IBM Pc. including Lotus 1-2-3 and
Flight Simulator.
The MultiSync works splendidly
with the PC Video board. Text looks
nice-once again, a bit small for people who like to sit as far away as I do;
but it's readable, and everything is as
steady as if it were painted on.
MultiSync will, without modification,
work with the Enhanced Graphics
Adapter PC board that is rapidly becoming the business standard; and
also, I'm told , with the Professional
Graphics Controller. I'm getting a Professional Graphics Controller, and I already have a Princeton Graphic PGC
monitor; I'll provide a comparison
when the Princeton board comes.
Meanwhile, the MultiSync is troublefree. The instructions are clear. It
works fine with the Perma Power
Color Commander gadget (which lets
you reprogram the color outputs; see
last month's column). MultiSync has
a text mode that lets you add color
to text or background; not as flexible
as the Color Commander, but likely to
be all you'd need. Finally, MultiSync
runs cool compared to some color
monitors I've had here. I do wish it
were about two inches larger.
COLOR TEXT?

I'm convinced that the era of color
text is here. On the other hand, I've
been convinced before. Maybe it's the
atmosphere at computer shows-I go
to them, see text in color on screens,
and come away convinced that it's
something I could work with. Then I
get it home, and it isn't.
It's likely I'm not trying the right
stuff. It has taken me a long time to
realize that the problem isn't the
monitor, it's the computer hardware
that drives the monitor. The standard
PC color boards, including CompuPro's PC Video board, just are not
good enough; not for me at any rate.
Examining them closely shows why.
My ancient Processor Technology
VDM board-probably one of the last
in the world still in Qperation-has
abo ut II vertical by 9 horizontal dots
in the matrix that forms each letter.
(I don't know exactly; I've mislaid the
documents, and it's nearly impossible
to count them on screen because they
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run together, which , of course, is what
.
you want them to do.)
While the MultiSync monitor could
handle that. the IBM PC color and PC
Video boards don't have that many
dots forming each letter. The edges
of the letters are therefore fuzzier. The
better the monitor, the less fu zzy it is,
but even with the best monitors
there's still too much fuzzines s. That's
something I should have known (and
heaven knows enough people tried to
tell me) ; I can only plead that with the
construction and other distractions, I
wasn't paying attention. Worse: last
spring during construction a Hercules
color board came in here, but it got
separated from its documents, and
both got lost in the swim. I've started
a search, but it hasn't turned up, and
it's deadline time ; so I can't even
report on how that board looks with
MultiSync.
I've more to confess. For months we
have had a Princeton Graphic SR-12
color monitor sitting in the storage
room. It arrived during hectic construction, when I was hounded from
room to room by carpenters tearing
down walls faster than I could move
computers. At a show, I thought that
the Princeton monitor had some of
the best color text I'd ever seen ; it arrived and wouldn't work with the standard color board in Big Kat. It isn't
supposed to, of course. It needs a
special color-video board . Somehow
that board never arrived, and due to
alternate waves of sloth and franti c activity here we forgot to remind anyone. Consequently, the SR-I2 , which
friends assure me is one of the world's
great monitors, has blushed unseen
like the flower in the crannied wall.
That too will be remedied, but not
before I turn in this column .
So: it's probably my fault I don't
have good color text for a PC AT. On
the other hand, when I check with
knowledgeable friends, they say they
haven't really solved the problem
either. On the gripping hand, as the
Moties say. I know it can be done. By
"good" color text I mean letters large
enough for me to see and as well
formed as those I have on my 1978
VDM board and my even older
14-inch Hitachi monitor; in other
words, text that I could stand to look

at hour after hour; text that won't
distract me when I'm trying to write
books. I know it's possible, for two
reasons.
First. the standard color output from
the Kaypro 286i is almost good enough
now. It would be good enough for
most people, I think. I use Big Kat for
my on-line communications, particularly BIX. I spend at least an hour a
day at that. It doesn't take the concentration that creative writing demands,
but I'd much rather write books on Big
Kat than on, say. the original Kaypro
II with built-in screen, and 1 did
manage a novel on the Kaypro. Not
only that. but a number of good
writers, including Norman Spinrad
and Roland Green, have done the
same, and indeed continue to work
with the older Kaypro. machines to
this day.
Second, the color outputs of both
the Atari 520ST and the Amiga are
alread~ good enough to write books
on. So far I haven't found a good
enough (for me) text editor for either
machine, but that's only a matter of
time. Not only are there some really
good programmers writing editors for
both machines, but some of those
programmers are in communication
with me through BIX. They may not
follow all my prejudices, but they' re
at least aware of them.
LOOKING AHEAD

''I'm getting old, boss:'
"Eh?" I woke from dozing. Zeke was
nattering.
"Old. You just said it ~ourself. M~ VDM
board was part of Zeke I. That's nine ~ears

old! I've got 8-inch disk drives. Nois~. And
I'm big, huge, take up a whole corner of ~our
new office. Big Kat there is no bigger than
m~ disk drives! Time to retire. The bo~s would
like to have me. Or Mrs. Pournelle. Or Notre
Dame. It's sill~. All those columns about the
future of computers written on an obsolete
CP/M wreck like me:'
"You're no wreck, and you're not
obsolete;' I shouted, and woke up; but
it gave me pause to think. Not that
Zeke II can't do everything he was
bought for. He can. Visitors are generally startled at just how fast he is at
handling text and at saving it. if
they're used to 5\/.! -inch floppies;
(continued)
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helps save time, money and cuts frustrations. Compare, evaluate, and find products.
RECENT DISCOVERY
dBASE Tools for C - incorporate C
functions as exte ns io ns to dBASE
III Plus. Also functions for business
graphics, arrays, math, stats .
MS C , Lattice , Aztec. PC Graphics $ 79
Tools $ 79

AI-Expert System Dev't
Arity System - incorporate w/C. PC $295
Experteach - Improved , samples PC $399
EXSYS - Improved, Debug , file &
external program access.
PC $339
I st Class - by example, interfaces
$250
Insight I - Probabilities, fast
MS $ 79
Insight 2 - dB2, lan guage
MS $399
Others: APES ($359), Advisor ($949),
ES Construction ($100), ESP ($845),
Expert Choice ($449)

m1'1-1 a

List Our
GC LISP Interpreter - "Common", rich.
Interactive tutorial
$495 Call
GC LISP 286 Developer - 2 to 15 meg
RAM, compiler & interp.
$1195 Call
Microsoft MuLisp 85
$ 199
TLC LISP - " LISP-Machine" -like,
all RAM, classes, compiler. MS $225
TransLlSP - Good for learni ng MS $ 75
WALTZ LISP - "FRANZ L1SP"li ke, big nums, debug, CPM-80 MS $ 149
Others: IQ LISP ($155), BYSO ($125),
UNX LISP ($59), IQC LISP ($269)

AI-PROLOG
ARITY Standard - full, 4 Meg
PC $ 350
Interpreter - debug , C, ASM
COMPILERllnterpreter-EXE
PC $ 795
With Exp Sys, Screen - KIT PC $ 1250
MicroProlog - enh anced
MS $ 229
PC $ 475
MProlog - Improved, Faster
Professional MicroProlog
MS $ 359
Prolog-86 - Lea rn Fast
MS $ 95
TURBO PROLOG by Borland PC $ 85
Others : Prolog-I ($365) , Prolog-2 ($1795)

Editors for Programming
BRIEF Programmer's Ed itorundo , windows, reconfigure
PC Call
C Screen with source
80/86 $ 75
EMACS by UniPress - powerful,
multifile, MLISP.
Source : $949 $299
Epsi lon - like EMACS
PC $ 169
FirsTime by Spruce - Improve
productivity. Syntax directed for
Turbo ($69), Pascal ($229), or C ($239)
Kedit - like XEDIT
PC $ 115
Lattice Screen Editor-multiwindow
multi-tasking
Amiga $ 100 MS $ 125
PMATE - power, multitask 80/86 $159
VEDIT - well liked, macros,
buffers .
CPM-80-86 MS $ 119
XTC - multitasking
PC $ 85

O!;,U';',
Dan Bricklin's Demo Program . Prototype
quickly . User feedback without programm in g. All 250 ASC characters plus
attributes. Subsetting , macros. PC $ 75
Inqu iry 277

RECENT DISCOVERY

Free Literature
Compare Products
Evaluate products. Compare competitors . Learn
about new alternatives. One free ca ll brings information on just about any programming need. Ask
for any "Packet" or Addon Packet 0 AI 0 ADA,
Modula 0 BASIC o"C" 0 COBOL 0 Editors
o FORTH 0 FORTRAN 0 PASCAL 0 UNIX/PC
orO Debuggers . Linkers.

Our Services:
• Programmer's Relerral List
• Dealers Inquire
• Newsleller
• Compare Products
• Help find a Publisher
• RushOrder
• E,aluationLileralureFREE
• Over700producls
• 88S-7 PM 107 AM 617-826-1086 • National Accounls

C Support-Systems
Basi c-C Library by C Source
MS $139
C Sharp - well supported, Source,
realtime, tasks
PC $600
C ToolSet - D1FF, xref, source
MS $ 135
PC $ 99
Lattice Text Utilities
The HAMMER by OES Systems PC $ 179
PC LINT - checker
MS $125
SECURITY LIB - add encrypt to MSC.
C86 programs.
Source $250 PC $ 125

Fortran & Supporting
ASC Time Series
Forlib + by Alpha - graph, comm.
MACFortran by Microsoft - full '77
MS Fortran
No Limit - Fortran Scientific
PolyFortran - xref, pp , sc reen
Prospero - '66, reentrant
RM Fortran - enhanced " IBM Ftn"
Scientific Subroutines - Matrix
Strings and Things - regi sters, shell

$469
$ 59
$229
$2 19
$ 129
$ 149
$349
$399
$149
$ 59

MultiLanguage Support
BTRIEVE ISAM
MS
BTRIEVE/ N - multiuser
MS
CODESIFTER - Execution PROFILER. Spot bottlenecks.
MS
HALO Graphics- Multiple video
boards, printer, rich . Animation.
Any MS language, Lattice, C86 PC
Pfinish Performance An alyzer MS
PLlNK-86 - a program-indepe ndent
overlay linker to 32 levels.
MS
PLlNK-86 PLUS - increme ntal MS
Poly Librarian
MS
PVCS Version Control
MS
Scree n Sculptor - sli ck, thorough PC
ZAP Communications- VT 100 ,
TEK4010emulation , full xref. PC

$ 199
$469
$109
$249
$279
$279
$369
$ 85
$359
$ 99

dBrief, the dBASE Assistantoptional sy ntax directed editing,
scree n ge n , graphics , speed coding.
dBASE II , III , Clipper.
PC $ 95

C Language-Compilers
AZTEC C86 - Commercial
PC
AZTEC C65 - Personal
Apple II
C86 by CI - 8087, reliable
MS
Consulair Mac C w/too lkit
MAC
Lattice C - from Lifeboat
MS
Lattice C - from Lattice
MS
Mark Williams - w/debugger
MS
Megamax - ti g ht full
ATARIiST
Microsoft C 3.0 - new
MS
Q/C 88 by Code Work s - Compiler
source, decent code, native
MS
Wizard C - Lattice C compatible,
full sys . III , lint, fast.
MS

$399
$ 199
$299
$299
$289
$339
$399
$179
$259
$125
$389

C Language-Interpreters
C-terp by Gimpel- full K & R ,
.OBJ and ASM, large progs. MS
INSTANT C - Source debug,
Edit to Run- 3 seconds
MS
Interactive C by IMPACC Associates.
Interpreter, editor, source, debug. PC
Introducing C - learn C
fast , se l f paced tutorial
PC
Professional RunIC - RunIC plus
create add-i n libraries,
MS
load/unl oad them.
RunIC - improved
MS

$249
$399
$225
$ 109
$ 199
$ 109

C Libraries-General
Application Programmer's Toolkit MS $349
Blaise C Tools I ($109) , C Tools 2 $ 89
C Essentials by Essential
PC $ 85
C Food by Lattice-ask for source MS $ 109
C Power Windows by Entelekon PC $ I 19
C Utilities by Essential- Comprehensive
screen g raphics, strings . Source. PC $139
Entelekon C Function Library
PC $ 1 19
Entelekon Superfonts for C
PC $ 45
Greenleaf Functions - portable, ASM $ 139
Polytron - for Lattice, ASM source $ 85
Software Horizons - Pack I
PC $ 129

C Libraries-Communications
Asynch by Blaise
Greenleaf - full , fast
Software Horizons - pack 3

$149
$ 139
$ 119

$ 85

ATARI ST & AMIGA
We carry full lines of Manx, Lattice ,
Metacompo and Prospero .

Call for a catalog, literature and solid value

800·421·8006
THE PROGRAMMER'S SHOp™
128-B Rockland Street, Hanover, MA 02339
Mass: 800-442-8070 or 617-826-7531 4/86

C Libraries-Files
FILES : C Index by Trio - full B +
Tree, vary length field , multi compiler
IFile is object only
MS $ 89
I Pro is partial source
MS $ 179
IPlus is fu ll source
MS $349
CBTREE - multiuser record lock ing ,
sequential, source , no roya lties MS $ 99
CTree by Faircom- no roya lties MS $339
dbVISTA - full indexing , plus optional
record types, pointers, Network .
Object only - MS C , LAT, C86 $179
Source - Single use r
MS $429
Source - Multiuser
MS $829
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Tailor Editing to Your Style
A high -level. readable Macro
Programming Language - allows
customization for programming
languages ... Complete. unlimited
variables. etc.
Edit multiple files of unlimited size
(2 Meg is OK)

Multiple Windows on screen with
different or same file. fragments. etc.
• A bona-fide UNDO stack (up to 300)
of all operations: deletions. reading
files. search. translate. more.
For PC. AT. compatibles and
Tandy 2000.

Only $195

Full "regular expression search" wild cards. complex patterns
Reconfigurable keyboard
Adjustable line length · up to 512.

Keystroke macros - for common
typing sequences
Suspend BRIEF to execute. exit to
DOS - run another program (like a
compiler. dir. XREF. DIFF. or
DEBUG) then resume BRIEF
session
Compiler-specific support like auto
indent. syntax check. compile within BRIEF

.5oIution
SyStems '
335 · 8 Washington 51.. Nurwell. MA 0206 1
6 17·659· 157 1

CALL 800-821-2492.

LEARN LISP

Interactively and Write Real Programs
wi~h TransLISP for Only $75
A "COMMON LISP" compatible Tutorial, Interpreter, Debugging, alld
Prerty Printer plus a Fast, Full Screen Editor, Samples and Help

o

o

Start Easil)' and Quickly:

Write Realistic Programs:

A complete, modular tutorial he lps you
learn LISP at your own pace. An in tegrated, inte ractive env ironment provides
a ll of th e clement s needed to en ter, modify.
ana lyze a nd debug programs.

Sh ort examples and substantial programs of
about 10 pages in length help you learn by
modifying. studying and using th e key con·
cepts needed to writ e program s of 1000
lines or more.

I j Natural Language, Expert Systems and
Symbolic Manipulalion:

o

Natural Language concepts are illustrated
by a p hone number retrieval program.
C hoose the best word process ing program
fo r YO ll with the Ex pert System. Arithmetic
ex pressions are tra nslated to A"embler usi ng
a code genera l ion program.

The "COMMON LISP" Standard:
TransLiSP includes a 300 + funct ion
subsel of the " COMMON LISP" S tanda rd.
U se extras lik e th e MSDOS int e rface a nd
grap hi cs . Or use " stri ct compa tibilit y" to
make programs written in Tran s Ll S P,
upwardly compatible with o ther
CO MMON LI SP sys tem s lik e '1/ AX LI SP,
GC/LISP or LISP Machin e LISP .

Recent Improvements: 640K Memory use supporl s 12000 line programs.
Full 8087 and 8086 floating point included.
Run s on any MS / PCDOS System with 256K. It is not copy prot ected.
"Th e best LISP I' ve ever u sed . Three times before, I tried loJearn LISP . bUI until n o\\" I cou ld
n ever break through Ihe surface."
W.L. Whipp/e . User

ONLY

$75

Solution
~S ystems™

335-B Washington SI.
Norwell. Mass , 02061
617-659-1571

800-821-2492

Zeke's I.2-megabyte 8-inch drives are
just about twice as fast as Big Kat's
floppies. I'm used to him.
On the other hand, Zeke has become a dedicated word processor.
Not that he can't do anything but write.
I still have lots of CP/M Z80 programs
for accounting, making calendars and
keeping my schedule, and all the
other things I expect small computers
to do for me; but both PC-DOS and
Concurrent DOS are so much faster,
and it's so much more convenient to
have those programs memory-resident and readily available, that I
haven't fired up Zeke for anything but
writing since we moved upstairs.
In fact. when I finish this column, I'll
save it on Zeke's 8-inch disk. then turn
around and put that disk in the Golem
to check the spelling. I check spelling
with The Word Plus, and, frankly, I
don't even remember if I have a Z80
version or if it was upgraded to run
on the 8086 family. The Golem has
both, and they operate invisibly; and
he's terribly fast. especially when I run
the spelling program from the CompuPro M-Drive/H memory drives. I can
then save the corrected column on
the Golem's 5 !t.i-inch drive in PC-DOS
format. insert the PC floppy into Big
Kat. and send it all off to Peterborough through BIX.
That's absurd. Three computers to
get the column out? Surely one can
go-but which?
Probably Zeke. What I should do is
start a quest for a really good terminal
I can run off the Golem at 38.4
kilobaud (or kilobits per second, as
they want you to say now, although
I can't guess why). Last time I looked,
there weren't any that would scroll
text fast enough for me: when I flip
a screen page, I want that to happen
right now. But surely there are new terminals that will do the job. Once I've
found one, I'll have to look at the
keyboard. Of course, the screen has
to be large enough, and bright
enough, and the letters properly
formed, andAnd if we're going to do that. it can't
be long before we have good color
boards and monitors and editors for
the AT. andAnd at that point I say to heck with
(continued)
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The purchase of a
data base system
should be the beginning
of a relationship.
That relationship should
include planned product
upgrades, experienced
technical support, vertical
application templates, informational seminars, training
programs, user groups,
newsletters, special marketing programs ... and much,
much more.

Demand a Relationship
At Software Solutions, the
relationship begins as soon
as you contact us. We'll
help you find answers
to your questions about
DataEase™ -or about
any information management issue.
The product evaluator at

Manufacturer's Hanover
Trust summed up the experience of tens of thousands
of users by calling DataEase
"the most impressive productivity tool I have seen."
When you talk to us, ask for
our sample diskette. See for
yourself why Data Based
Advisor points to DataEase
as "the easiest to understand
and use full-featured data
base program," calling it "a
program which could easily
set the industry standard."

Inquiry 3 19

~

; n;;n:r:t: an;:
DA;E7.s;sample diskette for my PC (check one);
o IBM 0 WANG 0 DEC 0 TI

;YT 6;;-'

Include materials relating to;
o Corporate Client 0 Retailer
o Other
MISIDPIIC Professional 0 VAD
_ _ _ _ _ _ _ _ __

o

Name: _ _ _ _ _ _ _ _ _ __
Title; _ _ _ _ _ Phone: _ _ _ __
Company: _ _ _ _ _ _ _ _ __
Stroot _ _ _ _ _ _ _ _ _ __
Ciiy:
Mail to:

State: _ _ _ Zip: _ __

Software Solutions, Inc.
12 Cambridge Drive
Trumbull, CT 06611

Telex: 703972
800-243-5123

Discover us. Find out how
important the company
behind the product can be.

Canada
Computer1inks. Toronto. Ontario; (416) 231-1 270
Unrted Kingdom
Sapphire Systems, Essex; 01 ·554·0582

r

West Germany, Austria
M&T Software Verlag, Munich, 089-4613-0

Software Solutions. Get into a relationship that works for you.
Scandinavia
West Soft NS, A1esund, Norway; (47) 71-461 66

Switzerland, France
Softsource, SA 1209 Geneva, Switzerland; 985152&985-153
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tems to use as word processors. She
has used a Z-150; a Z-160; Adeline the
Otrona (about whom more later); a
l-IOO; Lucy Van Pelt. the IBM PC; and
a Macintosh. The system she likes
best is the one she has now: CP/M,
hard disk, Ampex terminal. and the
WRITE text editor. Of course, all she
does with that machine is write and
edit. so it's hardly a fair test; but it
does confirm my impression: given a

it and do nothing. Which brings me
to the point: CP/M isn't dead.
VERY MUCH ALIVE
Mrs. Pournelle has finished the outline
and several chapters of a new book.
She's using an Ampex terminal and a
CP/M system built out of Ampro Little Boards by Don Castella of Disks
Plus in Chicago. For some time, she's
had her pick of computers and sys-

NEW!

I!

•

•

II~

II"

Rightwnter Version 2.0

For Your IBM

®

THE Intelligent
Grammar and Style Checker
RightWriter is a new tool to help you produce lean, powerful BUSINESS
WRITING, RightWriter uses advanced artificial intelligence technology
to flag errors in GRAMMAR, S1YLE, USAGE, and PUNCTUATION.
RightWriter is the first office auto·
mation package aimed at
producing better writing,
not more writing.
• Messages are Inserted
directly into text to point
out possible errors and
problem areas.

• Easy to Use - only one
command to leam, your
word processor does the
rest.

• Works with Leading
Word Processors including WordStar®,
Volkswriter®, PFS:write®,
MultiMate®. and others.

• Readability Index measures the reading
grade level of the docu·
ment using the D.0.D.
standard Flesch·Kincaid
formula .

:: .. RighlWriler is an id
long overdue."
ea whose lime

IS

'R"

Phil Wiswell - PC

'T,n

Inside Word Ma

e documenlalio _
besl / have seen." n IS among Ihe

• Recommends - never
decides. RightWriter is a
writing aid. The 'final
decision is always left
to you.

nagement

Jim Pile, Soft Sector

• Uncommon Word list
- lists misspelled, slang,
and uncommon words.

.

IghlWriler is an ex
Magazine
eye-Opening s 'I ~. low-cosi.
o"ware package .....

•

Available from your local dealer or:
DECISIONWARE, INC./ RightSoft Division
2033 Wood St .• Suite 218
Sarasota, FL 33577

Phone Orders Call: (813) 952·9211
Add $4 for shipping and handling .
VlSA & MASTERCARD accepted

30 Day Money Back Guarantee

RlghtWriter is a trademark of DecisionWare. Inc .. WordStar is a trademark of
MlcroPro International Corporation. MultiMate is a trademark of Multi/t'\ate
International. PFS:write is • trademark of Software Publishing Corporation.
Volkswriter Is a trademark of Ufetree Software. Inc.

number of systems to choose from ,
a good CP/M system with WRITE is
still about the best creative writer's
word processor around.
InCidentally, her Ampex terminal
does run at 38.4 kilobaud. It won't
scroll as fast as Zeke does with his
memory-mapped video, but then no
terminal does. The amber screen is
nice, the letter set is pleasing, and the
letters are large enough. I could certainly live with it as my major system
for writing books. I'm not too happy
with where the arrow keys were put
on the keyboard, but I'm not too happy with any body's keyboard arrangement She likes the terminal a lot. and
I'm sure I would once I got used to
it Maybe I ought to get one and hang
it on the Golem. But that's for another
time. The point is that for writers a
CP/M machine is not only good
enough, there are ways in which it's
superior to more "advanced" equipment; and built up from Little Boards
the way Castella built Roberta's machine, a CP/M system certainly costs
less than most comparably equipped
"advanced" systems.
Don Castella periodically shows me
the new stuff they're doing with Ampro Little Boards. There's a Little
Board using the Intel 80186 chip; Don
built up a system with a hard disk and
a Link PC-emulation PC-Term terminal
and brought it around. It seems quite
nice. Castella and the Ampro people
claim they can put together fast multiuser PC-DOS and Concurrent DOS
systems at a lower cost per user than
anyone else in the business, and I expect that's right Of course, the Little
Board systems are no more than 85
percent compatible with an IBM PC;
about like a CompuPro, although the
incompatibilities aren't the same.
Some of the incompatibilities may
be due to the terminal. The Link PCTerm is supposed to emulate the IBM
PC monochrome system, and perhaps
it does; I haven't done any extensive
tests. In fact. I have a confession: I've
done almost nothing with the Little
Board/186 system.
It isn't the Little Board's fault. If I
don't sound enormously enthusiastic
about partial clone systems, it's not
because I don't think they have their
(continued)
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Inquiry 110 for End·Users.
Inquiry III for DEALERS ONLY.
"

Your first color monitor should
be good enough to be your last.
NEe introduces the only
color monitor you need.
Superb resolution plus
MultiSync for across·the·
board compatibility with all
three PC graphics boards
made by IBM ~ for business
graphics, CAD/CAM,
computer art, and text.
Now there's one high
..,.I;A
resolution color
'if
monitor that does
t "'"' things your way.
( ""'-./ The MultiSync™
~~~\
~ mO~itor from NEC.
\~j~
It gives you the
\""MiI~;;
best color resoludff'::~<J tion available at
t /. 1 the price.
• Compatibility with the IBM
Professional Graphics
Adapter, the IBM Enhanced
Graphics Adapter, and the
IBM Color Graphics Adapter.

:'J

.;

~!.

111111111111111111111111111111111111111111
TM

The Intelligent MonitorTM

compatibility with all three
PC color graphics boards
made by IBM. With so many
board and monitor configurations, folks didn't know which
way to look.
The new MultiSync color
monitor gives you unique
• MultiSync, the NEC
compatibility. As well as TTL
feature that automatically
adjusts to color adapter
and analog color. With 7
board scanning frequencies
switchable text colors. And
from 15.75 KHz to 35 KHzresolution up to maximum 800
suggesting the possibility
horizontal dots and maximum
that the MultiSync monitor
560 vertical lines, on a large,
might be compatible with all
13" diagonal viewing area.
color graphics boards that
C~:~, All that priced at just
are fully compatible with the -L ::~::--... $799. Al'l from NEC, a
IBM PC, ~C/XT, and PC/AT,
.N~1'
name respected around
4tr;Ji.,J-... the world for advanced
now and In the future.
• Full implementation of <'1.~/J~ reliable products back~d
high resolution graphics
11/-.....:iV:l]>"I by nationwide service.
software for business and
l
other applications, now
..-:=----l
and in the future.
Compati• And color capability
bility with
limited only by the board
the IBM®
Profesbeing used.
sional
See Things Our Way
Graphics
Adapter
Un til now, you had to choose
Board
different color monitors for
Compatibilitywith
the IBM®
Enhanced
Graphics
Adapter
Board

IbJ

Inquiry 240

It's the one color monitor that
does everything your way.
Leading Orulklop Computer Vendon.

Mtllkol ShOfO - Naw Shlpmcnto

Compatibility with
the IBM®
Color
Graphics
Adapter
Board

..
.-....

'-'""~ "
-.:::: •....-::;jj

~

....

\

......

"'~
."
,_"r.

,_U'~

\

-"'~ "

_......

But why talk more about it?
Visit your nearest dealer and
see a graphic demonstration
of the new NEC MultiSync
monitor's capabilities. Then
draw your own conclusions.
For information dial

1-800-447-4700
NEe HOME ELECTRONICS (U.S.A.) Inc.
Personal Computer Division
1401 Estes Avenue
Elk Grove Village, IL 60007
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Rebate for the D80

Xf[«
001880

i

26.01 Thoma s Drive

LOS":~:"164,12

-tlMET,_. . . . ,

Xi

i

£ tid. '

22

~
''t1IIWD
tDOWS

.

.

'~
"'"

"

0IIW0II0 1: 01 iiDIIlaO $, 0

£X ,

er

17:1]"1OO·of*100.00 I

...

...F.~

Iloche.t:er
72 8.mil .IIY
w.... 10177

,...-----.

,

'

. . .. . - t - . " , . . .

ImIM 1.01 i!IIIII05.00llfl\

Rebate for the 630ECS
*Avcragc mean time bct~n failure is 4000 hours.
Xcrox'f' DiabloOCo and the identifying numbers herein arc tr.:ldcmarksofthc XEROX CORI'ORATION.
IBM®is a trademark oflnlcmationaJ Business MachincsCorpOrdlion.
Applc® is a trademark of Apple Compute rs. Inc.
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Rebate for the P32CQI
Rebate for the 635
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When you buy a Xerox printer, what you get are
breakthroughs. Not breakdowns.
You see, Xerox has been a leader in developing hardworking, reliable printers from the very beginning. We even
invented daisywheel printing.
One of our latest printer innovations, however, doesn't
stress higher tech, but rather lower prices.
Because from now until July 31 we're offering substantial
rebates on our entire line of Xerox Diablo dot matrix and daisywheel printers.
So you'll be able to save from $25 up to $500, depending 01
the model you choose.
And choosing is easy since all of these Xerox printers are
compatible with a wide range of personal computers, including
Xerox, Apple and IBM.
Our Xerox Diablo dot matrix printers let you print in nearletter quality, or high-speed draft quality. And graphics can be
merged right in with the text.

routl get on Xerox
Dnes you want. .
Xerox Rebate CheCk

'11470001

Z080 flrle9rllph Rollia. S4l(I~ 200
&foOm fieJci Hellt-. Ml480t l

PAY
TO

TO

T...
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0'")"

~.

""
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&

Rebate for the 34 LQ

is.

&

Xi IX)\

Xerox Rebate ChecIc

• >OtO ........ _ .s.-2<lO
BioomfWfd Hils. "'48013

c-"~~

111.~7'''''' ·

0411118
- - - - - - -i'---
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~.

PAY

.,

001881

;. Gln

PAY

A

64 Cowan Boulevard
Baltimor.e , MD 19173 '

· 1'::,.1

I ';.J~... I

J i 1J Brubaker

Madigan Pratt

01'

FMT~UNK

MAItISTAUT. ~NY'"

i

i .

a

The Xerox Diablo daisywheel printers offer letter quality printing that can easily meet alI your word processing needs.
You 'IJ also have your choice of today's most advanced features.
Like extended character sets, varied printing styles, and flexible paper handling capabilities.
And every Xerox Diablo printer is backed by a one-year
limited warranty on parts and service.
So why not get a big break on the printers that don't break? *
CalI your local participating Xerox dealer or sales office for
details today. OrcalI1-800-TEAM XRX ext. 158A. Orjust fill
out the coupon and send it in. We'll take
care ofthe rest.

u

2%

il. a
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j

a

\ ;' 1& Ud . &

Rebate for the PI2CQI

Xerox, give me a break.

o Have a dealer or Xerox Sales Representative contact me.
o Send me more information on Xerox printers and the
Xerox Rebate Program.

Name

Title

Company
Address

City

State

Phone
Zip
Send to: Xerox Corporation, P.o. Box 24, Rochester, NY 14692

L.
FOR MORE INFORMATION ON XEROX DIABlO PRINTERS.
CIRCLE CODE 398 ON THE READER SERVICE CARD.

call1-BOO-TEAM XRX ext. 158A .J

----------------or call HOO·832·6979 ext. lS8A

192(0601
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place. They do: it's just not here. I
don't much like multiuser systems
(One user, at least one CPU!). but then
I don't have to. I operate a small
business, but it's not like most: I have
a small number of products, not many
customers (i.e., publishers). and a very
small staff. I don't have inventories to
maintain or shared databases to update, nor must I find the lowest-cost
computer system to do the job. If I did,
I'd look at the situation a lot differently. As it is, though, I'm much more excited about Roberta Pournelle's Little
Board Z80, and what I'd like to see
would be a Little Board 8/16 that
would run both Z80 and 8086/8088
software.
There is, after all, a lot of CP/M software out there. You don't see it so
much because dealers don't stock it.
Dealers don't stock CP/M software
because the word is out that CP/M is
dead or dying: and as that word
spreads, fewer dealers stock CP/M
software. The spiral is deadly.

1 don't know if the trend can be
halted. I do know it's wrong. There are
a lot of CP/M machines: they're very
good at what they do: and you can
get an awful lot of bang for the buck
from them.
NOT EXACTLY FREE ...
There's plenty of CP/M software, too.
Much of it is in the public domain :
free if you can find it. The trouble with
free software is that it's not generally
in anyone's interest to tell you about
it. Dealers like Don Castella try to provide it with systems they sell. Barry
Workman bundles some into packages he calls the Software Anthology
Series. There are users groups, too, although fewer than there used to be.
Besides the public domain stuff,
there's a mountain of CP/M software
that has become what I ca ll " pseudo
public domain." I guess I can best explain that by an illustration .
Consider the Scrimshaw Company.
Scrimshaw was started in a garage by

Motoro la and @ arc trildcmarksofMotorola . Inc. Codex is a registered trademark of Codex Corpormio n.
© 1986 Codex Corporation.
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four guys. One had a CompuPro
"boat anchor" S-IOO system: they
used it to develop a Pascal compiler.
The compiler worked and was out
there early: if you wanted to do Pascal
on your 8080 system, you bought
Scrimshaw or you went without. They
sold a lot of them.
Eventually competition came along.
But by the time better compilers had
appeared, the Scrimshaw people had
got into another kind of programming
entirely. Their new stuff-call it the
SuperDuper Accounting Systemtook off like a rocket. Then came the
IBM Pc. SuperDuper got ported over
to the PC and continued to sell like
fury.
For a little while they continued to
sell the Scrimshaw compiler. but it
wasn't really worth the effort. It cost
too much to update and support for
the revenue it brought in. They
stopped selling it and eventually
ceased to support it.
The Scrimshaw compiler is now
pseudo public domain. It isn't really
public domain, because Scrimshaw
never officially put it there: but it may
as well be, because they don't care
how many people pass it around.
They'll never give you permission to
copy it and give it away. because they
don't want to support it; and if all
copies are in theory illegally obtained,
they have no obligations toward it
whatever. On the other hand, they
sure aren't going to waste resources
tracking down and suing pirates.
That's one case. Less complex is the
case of the FuddyDuddy calendar
program. The FuddyDuddy Company
consisted of Duane and Arlene Goodhacker working off their kitchen table.
They sold 71 copies of FuddyDuddy
at $87.50 each (thus doing better than
a lot of start-up companies) . Nobody
was unhappy with the program , but
it never took off. Expenses, including
advertising, came to 93 percent of
what they took in, so their effective
remuneration was on the order of 40
cents an hour. Eventually. Arlene went
into real estate sales, and Duane
became a programmer at the Huge
Aircrash Company. The FuddyDuddy
Company never exactly went out of
business, it just ceased to operate for
(continued)
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There are a lot of
orphan programs out
there in the CP/M world.
lack of interest; and FuddyDuddy became an orphan program .
There are a lot of orphan programs
out there in the CP/M world . Some are
reall y excellent. The real problem is
finding them.
One solution would be for people
like Duane and Arlene to turn their
programs into shareware and let people who sell CP/M systems know
they've done it. The word can be put
o ut on bulletin boards, too. Sharewa re works thi s way: you can get a
copy of the program from anyone
who has it. You can pass it on to
anyone you like. If you do like it and
use it. send some money to the
authors of the program.

~iI.

•

•

•

Of course, the Scrimshaw people
aren't about to make their programs
shareware. On that one, you just have
to let your conscience be your gUide.
The important thing is that there's a
lot of CP/M software. Some is not bad,
some is very good, and nearly all of
it is cheap.

V WEAPONS
Into that complex situation comes the
NEC company with its V20 and V30
chips. These chips replace the CPU
chip in PClones and do two things:
they make the PCione run a bit faster,
and they emulate an 8080 so that you
can run very nearly all the old CP/M
software. The V20 replaces an 8088,
and the V30 replaces the 8086. V20
chips work fine in PClones, including
the Zenith l-IOO, Z-150, and Z-160.
They don't work in partial clones, including the DEC Rainbow, TI Professiona!. and Victor 9000.
Accelerate 8/ 16, which is CP/M software for using NEC V-series chips, is

~

>

Mowrola and @ arctrademark sofMotorola, Inc. Codex is a registered tr<ldcmark of Codex Corporation.
© 1986 a)dcx Corporatio n.
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available from Walt Bilofsky's Software
Toolworks. Intersecting Concepts of
Moorpark, California, has a cooperative arrangement with Software Toolworks to copublish; the Media Master
program lets a V20-equipped PCione
handle a wide variety of 5 ~- and
8-inch disk formats, including, of
course, PC-DOS. About the only major format it can't handle is Osborne
single-density. Double-density works
fine.
The result is wonderful for owners
of CP/M machines : if you want to upgrade to a PClone, send $99.95 to
Software Toolworks and you get Accelerate 8/16, which includes the V20
chip, instructions, and Media Master.
With that. you can not only transfer
all your old CP/M files onto your new
Zenith or Compaq or whatever, you
can also run all your old CP/M programs. You don't need to go buy all
new software.
Now for the bad news: we don't
know precise!~ what CP/M software will
run on the PClones. We do know that
most will. If a program doesn't make
really tricky BIOS calls, or subroutines
embedded in specific locations in
CP/M, it should work fine. Barry Workman reports that he has sold a
number of copies of FTL Modula-2 ,
his low-cost CP/M Modula-2 compiler
with integral editor, to people with
V20 PClones. I haven't tried that myself, but so far Barry has heard no
complaints.
It's a bit hard to estimate the effect
of the V-series chips. They don't cost
a lot. and they definitely improve the
performance of PClone machines.
Reports of 20 to 25 percent speed
improvements are probably exaggerated, but certainly WordStar and
other JlO-bound programs go 10 to 15
percent faster; a significant upgrade
for 20 bucks or so. Walt Bilofsky has
done a lot more testing than I have;
he reports that nothing runs slower,
and most things run somewhat faster.
Thus, it makes sense to upgrade
your PCione just for the speed improvement; and it also gives you access to a vast array of CP/M software.
If you have a PClone, you could do
a lot worse than to get Accelerate
8/16. Then send for Workman's cata(continu ed)

MORE PERFORMANCE
In a multi-user system, performance is the most important ingredient.
Introducing the top-of-the-line in our
286 seri e~. the CompuPro 286/811 T " with more
performance built in than ever. For
starters. our new 8 MH z 80286 processor
gets data from memory in only two clock
cycles. compared with the three or four
required by other sys tems . In addition to
the 768K of high speed memory. the
system's high performance 00 Megabyte
hard disk has a dedicated 512K byte cac he
bu ffer that boosts its performance even
more. Tape back-up and floppy drives are
includ ed along with nine serial ports. Concurrent DOS 816 mul ti-user mul ti-tasking
operating system and NewWord word processing
softwa re. Th e sys tem includes a 16 slot S -100R
motherboard. which means there's plenty of room for adding options such as memory ex pansion to a megabyte. more cache memory.
addi tional I/O ports. slave processors. graphics. netwo ri{ing and more.
All this tech-talk translates simply to this: The CompuPro 286/80 has the power to solve your business computing needs today and tomorrow as your business grows.
The price? A lot lower than you 'd ex pect to pay for all this performance. Just $12.500 suggested list. To find out how the CompuPro 286/80
(or any of our other multi-user systems) can give your busine';s more performance. call today for the name of your nmrest CompuPro dealer.
T

"

T

"

.

10 MHz available with AMD 80286! Dealers have details .
........

MORE NET PERFORMANCE
CompuPro has been providing networking solution s for yea rs with
our NET lOOT" and NET lOT" products. and we're proud to introdu ce the
latest member of our network family-The NET PC S imply plug th e
NET PC into yo ur IBM® PC. XI. AT or 100% compatible and your
personal computer now be co m e~ an integrated part of high performance
multi-user network The NET PC includes the CPLI NKT" requ e~ to r
program that lets your PC become a part of th e network while still
running DOS.
CompuPro multi-user systems (like the 286/ 80) make ideal file-servers
fo r networked PCs. and th ey're still fully function al as multi -user
co mputers. Your probl em of how to move up to a tru e multi -user system and keep your ex isting PCs is now solved.
TECH -TALK: All our network products use the high speed (2.5 MBPS) ARC NET ® token passing hardware protocol and DR NEr"
software protocols (except a PC with CPLl NI\, which emulates DOS 3. 1 conventions). The network may con tain up to 255 nod e~ . The
NET PC is a full y compatible super-set of the S MC ARCNET card and therefore may be used with other network software syst ems.
~ET PC with CPLl NK: $550. NET 100 (for S- I00 systems and th e 286 series): $495. NET 10 (for the CompuPro 10 Plus
$495. All pri ces are
suggested list.
T

".

T

" ) :

AT COMPUPRO, PERFORMANCE IS NOT JUST ANOTHER BUZZWORD.
C m uPro to Plus four user
SUMMER HOT FLASH! Get a Sup?r sUFmmerl~~~~nti~e :e~e slashing the price to just
.
0 abyte hard dIsk. or a I
system W
Ith a 4 meg t dealer for more details.
~S99S! See your neares

/iimpuPro"
Viasyn Corporation, 26538 Danti Court
Hayward, CA 94545-3999 (415) 786-0909

Compu Pro, 286/80, 10 Plus, NET 100, NET 10 and N ET PC are tradema rks of Viasyn Corpo ration . Conc urre nt DOS 816 is co mpou nd trade mark of Di gita l Research , Inc. and Viasy n Co rpo ration.
DR NET is a tradema rk of Digital Re sea rch , Inc. NewWord is tradema rk of NewStar Software, Inc . CPLINK is a trade mark of Co mpute rN et A/S. IBM is registe red tradema r k of Intern ationa l
Bus iness M ach in es Co rpo rati o n. ARC NET is a reg istered tr ade m ark 0 1 Da tapo int Corporation. Prices and spec ifications subject to cha nge wit hou t no t ice.
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log of CP/M software: there's an amazing amount of it. much of it packed
20 programs to a disk, and all cheap
(Workman and Associates, 112 Marion
Ave. , Pasadena, CA 91106) . Software
Toolworks also has a ton of CP/M
stuff.
NEC sent me a pile of V20 chips,
which we're busily installing in every
PClone we have. The Challenger disaster interrupted our tests. Full reports
another time, but we're very excited.
INTEGRATION?

When IBM brought out the PC with
PC-DOS rather than CP/M-86, it splintered the micro community. Nowadays,
it's no big deal to transform files from
CP/M to PC-DOS (although not everyone can do it), but for a while it was.
PC-DOS, warts and aiL became the
mainstream . CP/M didn't vanish, but
it sure got a lot less attention .
The V-series chips can bring those
streams back together. There may
even be a sort of renaissance through

{.

...

hybrid vigor. More: I'm told that NEC
is working on a chip that can run
everything from Z80 through 80386
software. And someone will bring out
a chip that has 68000 capabilities.
Integration of the micro community
means larger customer bases for software. A larger market base means
lower prices. Lower-priced, powerful
software interests more people in
small computers.
The only real question is, why did
it take the Japanese to bring us
together?
THE GREAT EDITOR HUNT

It all started when I was talking with
Don Castella about what I might do
with the Little Board/ I86 machine.
"I do have an idea:' I said. ''I've collected some enormous files of stuff
off BIX. I'd like to go through and edit
them down . Delete blocks of nonsense. What I reall y need is a good
macro editor, like Word Master. What
do we have?"

'.

Asmall priGe,to. pay 'for:afuU;duplex 2400 ,bps dial modem

·thq.(gives Yd,u :bette~perfopT).an~e, better features, and better .
support 'tl1?riariYthin~ "else avai~able.
.The Codex 2233 dial modem. Find out
.
about it. (;a1l 1~8901426-1212.Ext. 230...
MOTOROLA

codex
®

Moto ro la and@ arctrademarksof Motorola, Inc. Codex is a registered tradem ark of Codex Corporation.

© 1986 Codex Corporar iun.
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It turns out that I don't have anything. I might be able to tailor
Borland's Turbo Editor Toolbox; although it won't hold files larger than
memory, that's not such a severe limitation for PC-DOS as it was for CP/M.
Alas, I haven't time to do the tailoring. I want something I can use now.
WordStar in nondocument mode
doesn't have proper macros. VEDIT
would probably work-I recall I was
pretty happy with it under CP/M-86but I don't have a PC version.
Don suggested Pmate, which apparently is quite popular with programmers; but. alas, that's one of the few
editors I don't have, and I'm not convinced it has the command processing I want.
Connie Kageyama brought over an
editor called KEDIT. which looks all
right; but in reading the manual I can't
find out how the macro system works
and whether search-and-replac e
mode lets you match control characters and delimiters and suchlike. I'm
told that you can, but the documents
don't explain it very well. I'll try again .
One problem is that I've been
spoiled by WordMaster. (My mad
friend Maclean dubbed it Word
Masher long ago, and to this day I invoke it under the command MASH
file.ext.) WordMaster not only lets you
search and rep lace for carriage
returns and Iinefeeds and other control characters, but it also has a way
to insert any character you like into
the text stream . (Well. there is one exception: if you try to insert a ControlZ, which is the CP/M "end-of-file"
mark, Word Master not only won't do
it. but the screen flashes "Turkey! ")
There is a small buffer in which you
can set up quite complicated commands, including conditionals. Finally. WordMaster lets you edit as long
a file as your disk can hold. It was an
early CP/M version of TECO and is, in
a word, one of the best programming
editors ever written.
There's only one problem. WordMaster was the first CP/M program
published by MicroPro. When WordStar took off, MicroPro abandoned
WordMaster. Not only is there no PCDOS Word Master. you can't get anyone at MicroPro to admit they ever
(continued)

MICROWAY'S 8087 RUNS 1-2-3™!
MicroWay is the worlds leading retailer of 8087s and high performance PC
upgrades. We stock a complete selection of8087sthatrun atS and8mhz.AII
of our coprocessors are shipped with a
diagnostic disk and the best warranty
in the business - one year! We also
offer daughterboards for socketless
computers (NEC PC) and 287Turbo
which increases the clock speed ofthe
80287 from 4 to 8 mhz. Our NUMBER
SMASH ERN includes 640K ram. It will
run the IBM PC at clock speeds up to
1Omhz and achieves a throughput of .1
megaflops with 87BASIC/INLlNE, Intel

Fortran, or Microsoft Fortran. Software
reviewers consistently cite MicroWay
software and 8087 expertise as the
best in the industry! Our customers frequently write to thank us for recommending the correct software and
hardware to meet their specific needs.
They also thank us for our same day
shipping! In addition to our own products which support the 8087 and
80287, we stock the largest supply of
specialized software available. For information call us at

617-746-7341

N
FASTBREAK employs the 8087 to increase the speed of Lotus 1-2-3 Version 1A orN1A* by up to 36 to 1 $79
FASTPAK inciudesFASTBREAKsoftware and
N a Smhz 8087 . . . . . . .. $179
87SFL MicroWay's Scientific Function Library contains 170 scientific and
engineering functions. Callable from
most 8087 compatible compilers. First
LanguageN$250; Additional $100 ·
A2D-160 MicroWay's Data Acquisition Board performs 160,000 12 bit
Analog to Digital conversions per
second! Includes software drivers. The
fastest 12 bit A to D board available.
For the IBM PC or XT ..... . ... $1295
N

Micro

Way®

8087 Support

SPEED UP YOUR AT
OR AT COMPATIBLE
WITH 2B7TURBO~ • Bmhz

For the IBM PC, PC XT, PC AT and Compatibles.
N

NUMBER SMASHER The Worlds Fastest Accelerator Card forthe IBM PC, XT, and Compatibles! Includes an 8086 and 8087 pair tested
to 10mhz, and 640K bytes of high speed ram.
Compatible with all software, operatin!;l systems
and hardware! Your program speed is Increased
by a factor of 2.5 to 4.0. Floating point programs
run up to 2.8 times faster on the PC than on an
80287 equipped PC AT. One of the few accelerators on the market which is compatible with all
EMS cards. Includes FASTBREAK .... . .. $1099
87/88Tu rboNis a stubby card which includes

a clock calendar and a speed controller which
changes the speed of your motherboard from 4.77
to 7.4mhz. Its use requires your PC to have a sooketed 8224. Typical speed increase is 1.6. Some
programs run upt02.5 times faster. The card overcomes the problem of slow hardware by slowing
up only when slow devices are accessed and
running at full speed otherwise. It includes an
8087-2 ... . .. ... . . . . . . .. . .. ......... .. .. . . $350

N
286TurboCache This new MicroWay ac-

celerator uses 8K of cache memory and 80286/
80287 processors to provide an average speed
increase of 3 to 1 for most programs. Call for
specifications, benchmarks and price.

N
MATRIXPAK manages a MEGABYTE!

Written in assembly language, our runtime package accurately manipulates large matrices at
very fast speeds. Includes matrix inversion and
the solution of simultaneous linear equations.
Callable from RM orMSFortran, MSAssembler, or
87BASIC/INLINE . .. .. . .. . . ... .. . . .. . . each $99

87FFT

N

Written in assembly language, performs Forward and Inverse FFTs on real and complex arrays which occupy up to 512K bytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multiplication, and complex to radial conversions. Callable from most
8087 compatible compilers . . . . . ... . . ... . . $200

87FFT-2

N

performs two-dimensional FFTs.
Ideal for image processing Requires 87FFT $100

Mlero
'U

lIVa

~
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PO. Box 79
Kingston. Mass.
02364 USA
(617) 746-7341

N

MegaPage Our Inte~Lotus specification
memory cam. The only EMS board which comes
with two megabytes of coo~run n ing, low power
drain CMOS ram installed Includes ram disk, print
spooler, disk cache, and EMS drivers. Forthe IBM
PC, XT, AT and compatibles .. . .. . .... . .. . $549
N

DFixer Our disk utility which thoroughly
checks PC or AT hard disks for bad sectors and
updates the MS DOS file allocation table accordingly. Solves the AT hard disk problem! . . . $149
N

DOptimizer Optimizes the way your hard
disk or floppy stores its files. Speeds up accesses
by recombining fragmented files. .. . .. . . . .. . $49
N

DCache Our disk caching software speeds
up your I/O by storing repetitively used tracks in
memory. The amount of memory used can be
selected in 64K byte banks . .. . . . . .. .. . .... $49
87VerifyN For users who have to be absolutely
sure of their results! This background task periodically performs an 8087 accuracy and stress test$49

87MACRO/DEBUG

N

Contains all the
pieces needed for writing 8087/80287 assembly
code including 8087 macros, object libraries for
commonly used functions, including transcendentals, trigonometrics, conversions and MicroWays debugger- 87DEBUG ... . . . . . . .... $199

OBJ ..... ASM

N

A multipass object module translator and disassembler. Produces assembly language listings which include public symbols, external symbols and labels commented with cross
references. Ideal for patching object modules for
which source is not available. .. . . . .... . . .. $200
87BASIC includes patches to the IBM Basic
or MS Quick Basic Compiler for USER TRAN&
PARENT 8087 support Provides super fast performance for all numeric operations including trigonometrics, transcendentals, addition, subtraction, ml,lltiplication, and division . . .... each $150
N

87BASIC/INLINE

N

converts the output of
the IBM Basic Compiler into optimized 8087
in line code which executes up to seven times faster than 87 BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler Version 1 and
Macro Assembler. Includes 87BASIC . . ... $200

MICROWAY UDI runs RTOS or RMX compilers under DOS .. . .. . . " . .. ... . ... . .. . .. $300

UPGRADES

8087
All MicroWay 8087 s include a one year warranty,
complete MicroWay Test Program and accurate
Installation Instructions.
8087 Smhz .. .... ... .. ....... $109
For the IBM PC, XT and compatibles.
8087·2 8mhz .. ... .... ... .. $149
For Wang, AT&T, DeskPro, NEC, Leading Edge.
80287·3 Smhz .. . .. ....... $179
For the IBM PC, AT and 286 compatibles.
80287·88mhz .. .. .. .. ... $29S
For the Tandy 3000 and ITI-XP.
287Turbo™ 8mhZlfyouownanAT,
Deskpro 286 or AT compatible, this is the card you
need to get reasonable numeric performance. It
plugs into your 80287 socket and includes a speciallydriven 8mhz80287. The card comes in three
configurations. The IBM AT version includes a
hardware RESET button .. . ........ . ... .. . $395
NEC V20, V30 .... ..... ....... ... .. . CALL

64K RAM Set 1S0ns......... ... .... $10
256K RAM Set 1S0ns.. ......... ... $34
128K RAM Set PC AT.. ... .. ...... . $49
JRAM, ASTkINTEL .. ....... ... ... CALL
DCache plus 64 ABOVE BOARD PS . ..... 3·75
DCache plus 128K AT ABOVE BOARD . .. . . 475
Microsoft Fortran Version 3.31 .. . . . ....... . 209
IBM Professional Fortran . . ..... . .. .. . . .... . 565
Ryan-McFarland Fortran Version 2.0 . . .. . .. 399
FDRLlB+ or STRINGS and THINGS .. .... . .. 65
Grafmatic for Fortran or Pascal . .. . . ... . ... . 125
Plotmatic .. ...... ... .. .. . . .... .. . . .. ... . . ... 125
NAG Fortran Library .. .... .. ...... . .. .. .. ... 300
Lattice C .. ............. . ... . ..... . . .. . .. . .. 269
Microsoft C or QuickBasic . .. . . .. .... . .. .. CALL
IBM Basic Compiler Version 2.0 . . . ... ... . . . 465
Summit BetterBASIC~ ... ..... . .. .. . . .. . .. CALL
IBM Assembler w/Librarian Version 2.0. .. . . 155
Microsoft Assembler Version 3.01 .. . ... .. . . . 99
Microsoft Pascal Version 3.31 .. . . .. . ... .. .. 199
STSC APL PLUS/PC. ... . . . . .. . . . . . . . . . . . . 450
Phoenix Plink86 or Cosmos Revelation .. . CALL
SPSS/PC+ . . . . . . . . . .... . . . .. '.. .... . .. . .. .. . 595
EPSILON Text Editor. ......... . . . .... ..... . 195
LABTECH NOTEBOOK .. .. .. .... . .. . . . .. .. 745
MultiHalo (one language). . . .... . .. . .. . .. . .. 189
Fifth Generation FASTBACK . . .. . . .. . . .. . .. 150

*
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1.800.528.1054
'A ~ ...--- -------__

CALL TOLL FREE

~
fj;.ii_el.'__""-::I ::\ ..

Air

E!~!~~~I~hipping
g:::

~~;t~';,~ ~:: ~~~::!

. .. 51949
. _. ..... 5250

C annon laser Printer .
C itizen MSP-l0 ..

~~~:~~

HARDWARE 1 - - - - - - - - - .
~
~ BEST PRICES
- NOW No- Charge
for Bank Cards
---=-----------1---..
~~ARDS

.

.. .... :

~~t:

MSP-25 .
. ... 5485
Premier 35 ............ _ .... 5409
Datasouth All Printer Models . . .... Call
Diablo 0-25 .
. ... 5519
635 .
. .51079
Other Printer Models .
. . Call

EPSON
All Printer Models . ..

. .. Call

. Call
Fujitsu
, Juki
.. 5349
6tOO .
.. 5669
6300 .
NEC
..... 5729
3510.3550. 3515. 3530 ..
........ 51039
8810. 8830.8850 .
......... Call
P5. PS. P7 .
.5379
Ell 360 .
........... 5379
Elf 370 .

OK I DATA
.. Call

All Printer Models
Panasonic 1080 .
1091 .
1092
1592 ..
KXP3151 .

. ..... 5199
. . ....... 5239
......... 5309
. ... 5425

.5399

STAR MICRONICS
. Call

All Pri nter Models

. ... 5449
..... 5769
.. 5969

Toshi ba 321 .
341 .
P351 Para ll el & Se rial

1\

Amdex All Monitors .
C II
NEC AII Monitors . . ......... :::: : C:II
Princeton Graphics .............. Call
Zenith All Models .
. ............ Call

VIDEO TERMINALS
..... 521111
.. 5314
. ... 52119
.5419
.... 55511
...... 54311
..... 58511
..... 5455
..... 55511

Qume QVT Green 10t
aVT Ambe r 101 .

Wyse 30 .
50
75 .
Wyse85 .
Wyse350 .
Zenith Z-22
Z-29A .
Z-49 .

.... Call

MODEMS

Sr. Partn er Dual Drive .......... 51599
Ex oc. Partn er Dual Drive . .... 521 29

TOSHIBA
. .......... 51389

T· ll00 .

WYSE
Wyse pc 110G-1 . .
Wy •• pc 11()Q.20 ..

. ......... 5979
. .. 51539

Zenith Computer
Products
SAVE Up to 50%
Z - AII Models ......... ... . Call

Ramp~~~a;~ge

AT&T

.5309

Anchor Automation
Anchor Express .................. 5235

HAYES
All Modems

Cal!

?~:~r iC Card .

Password 1200 ..
. ............. 5175
Microlink 2400 ........ .... ....... 5379

DISK DRIVES
Alpha Omega Turbo 10 .......... 5465
Turbo 20 .
. .. 5509
Tu rbo 30 .
. .... 5659
Iomega
Bernoulli 10meg
.... 51658
Bernoulli 20 meg .
.52289
Bernou ll i 40 meg
............. 53039
Paradise Macintos h Hard Disk ..... S6011

COPIERS

Canon (((~~ __•
Canon
Canon
Canon
Canon

PC-l0 . .
PC-14 . .
PC-20
PC-25 ..

.. . 5509
... . 5649
.... 5719
........ 5939

XEROX

LANGUAGES
C Compiler (Microsoft) .
. , 5227
Fortran Comp iler (Microsoft) .
. . 5203
Lattice C Compi ler .
. . .. .. . . . 5242
Macro Assem b ler (M icrosoft) . ....... 587
Pascal Compil er (Microsoft).
. .. S 174
Quick Basic .
. 557
Run C Interpreter . .
. .......... '.' . 582
Turbo Pascal 3 .0 .
. ..... . 538
Tu rbo Database Tool Box

... S30

PROJECT MANAGEMENT
Harvard Total Project Manager ..... 5262
Microsoft Project .
. ... S229
Su per Project Plus . . ............. 5237
Timeli ne2.0 .
S219

COMMUNICATIONS
CompuServe Starter Kit
Crosstalk XV I
MS Access .
PFSAccess .
Remote .
Smartcom II

Bes t Price
... . 592
.... 5145
....... 576
. ..... 592
. 583

INTEGRATIVE SOFTWARE

WORD PROCESSORS

Enab le 1.1.
.. C a ll
Framework 11
,Can
Smart Softwa re System ...... Best Price
Symphony .
. . Call

Leading Edge Word Processor .
Leading Edge W/ P w/ Spell & Mail
Lightening .
Microsoft Word 2.01 .
Mu ltimate 3 .3
PFS: Write w/ Spe l1Checker ..
Wordslar w/Tu tor .
Wordstar Pro Pack .

Cha rtm aster .
. .5 205
Diagram Master .................. S 188
Energraphics .
. ............. S 150
Energraphics w/Plotter Option ...... 5205
In-A-Visio n .
.52411
Mic roso ft Buss Mouse
wi PC Pa intbrush 3.0 . . .
. .5107
Microsoll Chart . . . . . . . . . . . . . . .
.5 1611
Microsoft Serial Mouse .
. ... S 118
Newsroom .
. .... 532
PC Draw .
. .... 511111
PC Draw ligh t Pe n .
.5102
PC Mousew/Or. Halo II .
. ... 5104
PC Paint w/Mouse ................ 5118
PFS Graph .
. ........... _....... 576
Pri ntmaster .
. .... S30
Sign master .
. .... S 134
Tu rbo Graph i x Tool Box .
. .. 530

SFT600 ......... .

.. Call

SPREADSHEETS

IBM PC and 100% Compatibles

GRAPHICS

SANYO

1020w/Toner ......... 51099

SOFTWARE
.529
...... . .... 575
. 528
. 528

. ........ •...... . 5305

Above Boards .
. .. . Call
Maynard Hardcard
.. 5549
Parad i se Modular GraphicOS-l .... 5239
Five Pak .
. ................... S115
auadram
Go ld & Silver Boards .
. . Call
Quad link .
. ........ 5329
Quad EGA+
.5365
Tec Mar Graphics Master ......... 5445
Captain No Memory .
. ..... 5155

Ma xell MD-2 Plastic Box (Qty 100) .. 5125
Sony MD/ 2(Qty 100) ..
. .... 5120

I

Prome theus All Models .
. Call
US Robotics Courier 2400 ....... 53711

TRAINING
Flight Simulator ..
PC Logo .
Typing Instructor
Typing Tuto r 111 .

~~~:

............•.. :::
Six Pack Plus ..
. .... 5210
Hercules Color Card
.... 5149

DISKETTES

4000 Externa l .

I

COMPUTERS
PANASONIC

l otus 1-2-3 .
. ........... Call
Multiplan . .
. ....... 5112
Spreadshee t Auditor 2.0 ............. S82
VP Plan ner ........................ S4Q

1Supercalc 3(Ver. 2.1) .$1791
MONEY MANAGEMENT
Doll ars & Sense w/Forcast .
Tobias Managing You r Money .

Copy II PC .
. ..... 519
1 DIR .
................ .... 547
Fastback .
. .... S87
Norton Util ities 3.1
.. . ... 548
Prinlworks . .
,. . ... 538
Sidekick .
. .... 530
Sidekick (U nprotected) . . ........... S47
Sidekick-Superkey (B undle) .
.585
Sid.ways 3.1
.... 534
Su erkey
.539

. Call

~

DATA BASE MANAGEMENT
Clipper .
. . . . . .. . . .. . .
Cornerstone ..
dBaS9 II .
dBase 111 Pl us .

~~~e;,~~~:~~~7, ~riter

UTILITIES

.. 5114

. ... 53311
. . S75
. ... Call
. . Can

............ ·.· ..... ....
Qu ickRepo rt .
Reflex .
Thi nk Tank .

I

i

E

8

s:~: ~
g-

.
. ...
Knowledgeman Upgrade Kit ....... * S145
Nutshell 2.0 .
. ........... S9B
PFS: Fi le .
. .. 576

~~~k~~~~rt

:§

g

$

:.·s~:~

I

. 592

g

. 5138
. ... S55

R:Base 5000 ... .. . $319

I

Many other titles avail able.

_

01

.g
~

Inquiry 83 for MS DOS Products. Inquiry 84 for all others.

o::xTlPUTER
WAREHOUSE

Order Line: 1-800-528-1054
Order Processing: 602-224-9345
2222 E.lndian School Rd.
Phoenix, Arizona 85016
602-954-6109

Store Hours: Mon-Fri 10-5:30
Saturday 9-1
Order Line Hours: Mon-Fri 7-5:30
Saturday 9-1
Order Processing Hours: Mon-Fri 10-3

Product shipped in factory cartons with manufacturer's warra nty. Please add $6 .00 per order for UPS ground shipping on orders up to 10 Ibs. Orders 10 Ibs.
and under you pay for ground serv ice, receive air service at no extra charge. Avai lable on orders 11·30 Ibs. $17 for air service . Prices & availabi lity su bjec t to
change without notice. Send cash ier's check or money order... all o ther checks will delay shipping two weeks.

~I I~~
~I ~ ~

CWF·486

CHAOS MANOR

published Word Masher in the first
place. It has become pseudo public
domain.
The Golem lets me edit PC-DOS
files : which is what I finally ended up
doing. I capture the file on Big Kat's
hard disk; write to a PC-DOS floppy;
take the floppy out of Big Kat and insert into the Golem; copy the file into RAM disk (because I sure don't
want to scroll back and forth through
long files on 5 Y:i-inch floppies!) ; use
Word Master to do the edit; copy back
to floppy; put floppy in Big Kat; copy
back to hard disk ...
It all works, but I keep thinking there
has got to be a good macro programming editor for a PC AT. I do wish
MicroPro had ported WordMaster to
PC-DOS. I wonder-what editor do
they use for programming? I'm sure it's
not WordStar. Oh well.

Introducing the Lattice MS-DOS
C Compiler, Version 3.

GET IT FIXED!

We dearly love the BDS Model 630/8
laser printer. Some of you may recall
that we temporarily connected it to
my wife's system. The idea was that
we'd later set her up with a good dotmatrix printer and move the 630/8 in
for the staff. I suppose you can guess
what happened next. Just as jewelry
is never really an investment-you
can't ever sell it ("You want to sell my
diamonds?")-there is no such thing
as "temporarily" connecting a really
first-class bit of machinery to your
wife's computer.
However. compromise is possible.
The BDS 630/8 has both serial and
parallel input ports, and both can be
active. Given a long enough shielded
cable, we can connect the staff's PC
up to Roberta's BDS machine when
she isn't using it. A better solution is
to network the printer using Applied
Creative Technology's Systemizers.
These are wonderful little boxes that
let you connect up to 15 computers
to a number of different printers so
that you can choose whether to get
fast. low-quality dot-matrix listings or
high-quality stuff from the laser
printer. The Systemizers have their
own memory, too. You' ll hear a lot
more about the Systemizers in a
future report; meanwhile, if you've got
printer network problems, you could

There's never been a better time to buy Lattice C.
Professional programmers the world over have made
Lattice C the standard compiler for serious MS-DOS
programming. Now Version 3 offers even more of the
features that have made our previous versions so
popular. Our new compiler features include :
ANSI language constructs including, unSigned as a
modifier, void data type , enum data type , structure
aSSignments, structure arguments, structure returns ,
and argument type checking.
The compiler also contains better aliaSing algorithms,
more efficient code generation, and more flexible
segmentation, in-line 8087 code generation, and 801861
80286 code generation.
The library contains more than 200 new functions
including: ANSI/UNIXlXENIX compatibility; extended
support for MS-DOS; extended support for networking
including file sharing, file locking, and I/O redirection'
and flexible error handling via user traps and exits.
'
Plus the library has also been re-engineered to
produce much smaller executables.

.
:..
Lattice

Try the new Version 3 C Compiler from Lattice.
Because C-ing is believing.

~~

Lattice , Incorporated
P.O . Box 3702
Glen Ellyn, IL 60138
312/858-7950 TWX 910-291-2190

INTERNATIONAL SALES OFFICES:

Benelux: Ines Datacom (32) 2-720-51-61
Japan : Lifeboat Inc. (03)293-4711
England: Roundhill (0672)54675
France: SFL (1)46-66-11-55
Germany: (49)784114500 (49)8946/13290

(continued)
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do a lot worse than ca ll Tim Wylde's
people at Applied Creative Technology.
All very well; but the bottom line is
that Roberta has become dependent
on the laser printer. The other night
she was using it to do the fina l submission copy for her book outl ine
when it unaccountably stopped working. It would print a couple of pages
of text. then rapidly go through a
series of error messages and shut itself down in the middle of the third
page. Turning it off and back on naturally got a "paper jam" error. When
we cleared that it would work again,
but only if we sent it fewer than two
pages of text.
Roberta thought something was
wrong with her file and tried fixing

that. but the problem persisted, so
she cal led me. It took me about five
minutes to deduce that the problem
had to be the printer: it simply wasn't
doing the hardware handshaking with
her computer. The result was her
computer kept pumping text out the
80S printer's buffer would overflow;
something within the 80S would
detect that and wham, it would shut
itself off.
We solved the immediate problem
by taking her text upstairs and printing it on my Hewlett-Packard LaserJet.
(I've offered to swap with her: I get the
80S and she gets the HP. She isn't interested.) The next morning I called
80S. I described my problem to the
telephone receptionist a minute later,
I had someone from technical sup-

ITEMS DISCUSSED
ACCELERATE 8/16 . . ...... .. $99 .95
Software Toolworks
15233 Ventura Blvd., Suite 1118
Sherman Oaks, CA 91403
(818) 986-4885
AMPRO LITTLE BOARDS. start at $289
Ampro Computers Inc.
67 East Evelyn Ave.
Mountain View, CA 94041
(415) 962-0230
BDS 630/8 LASER PRINTER ... $2995
BDS Corporation
800 Maude Ave.
Mountain View, CA 94043
(4 15) 964-2 11 5
DREAMER. . . . .
T. S. Microtech Inc.
12565 Crenshaw Blvd.
Hawthorne, CA 90250
(213) 644-0859

. $259

NEC MULTlSVNC MONITOR
NEC Home Electronics Inc.
140 I Estes Ave.
Elk Grove Village, IL 60007
(800) 323-1728

. $799

SR-12 COLOR MON ITOR
.. .. $799
Princeton Graphic System s
601 Ewing St.. Bldg A9
Princeton, NJ 08540
(800) 221-1490
SVSTEMIZER . ..... .. . .. . .... $300
Applied Creative Thchnology Inc.
2156 West Northwest Highway
Suite 303
Dallas, TX 75220
(214) 556-2916

JANUS/ADA COMPILER C-PAK .. 599.95
RR Software
POB 1512
Madison, WI 53701
(608) 244-6436

UN IFoRM ...... . . . . . . ... . . $69.95
UN IDOS
.............. $69.95
with V20 microprocessor .. . $95
Micro Solutions
125 South Fourth St.
DeKalb, IL 60115
(815) 756-3411

MEDIA MASTER
for most PCompatibles .. . . $39.95
for DEC Rainbow..
. ... . $99.95
Intersecting Concepts
4573 Heatherglen Court
Moorpark, CA 93021
(805) 529-5073

V20 AND V30 CHIPS ... Prices vary:
call for nearest distributor
NEC Electronics
401 Ellis St.
Mountain View, CA 94039
(4 15) 960-6000

port. 'TWo minutes after that. they not
only understood the problem but
knew what to do about it. So far, no
one at 80S had the remotest idea of
who I was.
I had two choices. They'd send me
a kit I could use to fix the machine
myself, or they'd send a local technician out. I was ready to choose the
do-it-myself route, but when they
found out who I was they insisted on
sending the technician.
They needn't have bothered. All. or
nearly all. the electronics in the 80S
laser printer is contained in the " lid."
This two-inch-thick lid sits on top of
the machine and is connected with
eight screws. Remove the screws and
the lid lifts off. There are some cables,
well marked, that you must di sconnect. You then put the new lid on, connect the cables, and replace the eight
screws. It took the technician nine
minutes. It would have taken either
me or Roberta no more than double
that.
The 80S 630/8 is built around the
Canon laser-printer engine. Most of
that is in a cartridge. With 85 percent
of the electronics in the lid, fixing the
80S is a breeze. Their normal policy
is to send you a new lid; you replace
yours and send them the o ld one in
their box. They fix the lid at their shop
and recycle it. Fascinating. I wish more
computer companies had a system
like that.
Except for that incident-which was
covered by warranty-the 80S 630/8
has been in heavy use for five months
with nary a glitch. We've even discovered the secret of making it feed
envelopes, which it does very welL
The 80S laser printer is terrific. It's
quiet and fast. and it turns out goodquality work . As I noted in a previous
column, the computer thinks it's a
Oiablo 630, meaning that almost
everyone has software that can drive
it; it took us about five minutes to
hook it up. I can now testify that it's
both reliable and easy to fix. If you
need a good printer. be sure to consider the 80S.
ADA
It was a Sunday morning. I was watering my lawn . Up pulls a rented 8uick.
(continued)
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This is good news for anyone w ho owns a Mac intosh. Or
a HyperDriven M acintosh. And an act of unprecedented generosity for those who own both.
General Computer introduces HyperN et. software that
gives other M acs access to HyperDrive's vast 10 or 20 megabytes of hard disk storage.
It means that. using the AppleTalk network, you can link a
HyperDriven Mac w ith other Macs in your office. Creating a network you can easily expand, adding Macintoshes and/or
HyperDrives as your needs change
It means that you can use any Mac in your network to cal l
up files from your HyperDrive Editing, transmitting and other-

wise managing the data they contain. (It also supports multiuser data base software.)
A nd it m ea ns that you can not only multiply the amount
of information your M acs can manage, but divide the cost of
HyperDrive accordingly
W hich could leave you w ith no economically viable alternative but to visit your

I

authorized General
Computer dealer. Or
call (800) 634-9737
(In Illinois, call (800)
854-9737)*

-

,,

~

/
-

GENERAL
COMPUTER
The leading edge starts here

· In Canada. call QUI di stributor al (800) 565-1267 © 1986 General Computer Corp HyperDrlve. HyperNel. The leading edge SlarlS hf!re, and the General Campule! Corp logo a re trademarks o f General Compu ler Coro Apple and AppleTaJk
arc trademarks of ArplC CompuWI, Inc MaClnlOsh IS a tmdcmark hccr1scd to Aople Compu ter, Inc
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It was Randy Brukardt. one of the
R's of RR Software, the company that
produces the best-darned near the
only-Ada compiler for PCompatibles.
Randy lives in the land of ice and
snow, which is probably why he
spends nearly all his time writing compilers. He was in town for the Ada
Faire.
Randy had a bone to pick: when I
mention low-cost Modula-2 compilers,
I generally haven't mentioned RR's
Janus/Ada Compiler C-Pak. It's also
low-cost. Randy says, "The real war
isn't between Ada and Modula-2, it's
between modular languages and
everything else. Ada and Modula-2
have much more in common than
they have differences:'
Niklaus Wirth , inventor of both
Pascal and Modula-2, would disagree.
To him , Ada is a language designed
by a committee and, horror of horrors, includes exception handling.
Wirth's opinion of exception handling
is somewhat lower than my opinion
of Boy Scouts who put live frogs in my
sleeping bag.
On reflection, though, I think Randy
is right. There really is more in common than in contention between
Modula-2 and Ada. They have many
of the same strengths and weaknesses. In both cases, the weaknesses
are generally solved with faster machines and more memory-modular

programs sacrifice both speed and
memory to ease of comprehension
and maintenance. Both languages are
worth knowing, and if you have to
write a very large program and coordinate the work of many programmers, either is better than any other
language that I know of.
If you want to know more about
Ada, you could do a lot worse than
to buy the RR Janus starter package.
(They no longer sell the CP/M version,
but you can get it through Workman
and Associates.) The Janus package
has good introductory materials and
is more than enough to let you learn
quite a bit about the language. Since
the Department of Defense has mandated Ada for many of its programs,
and the Janus/Ada package is now
used as the teaching program in many
military programming schools, it
might be a good investment. in job
security as well.
SPIN AND POp?

The Otrona Attache was one of the
nicest small computers ever made.
When it first came out I called it the
"BMW of the portables:' and I've had
no real reason to change that view. It
really was the best small CP/M machine ever made. If Otrona had just
stuck to developing portables, they'd
have come up with a laptop machine
compatible with the Attache and

,

gone on from there, and they'd have
owned the portable market. Alas, the
company abandoned its safe niche
and tried to swim out in the big ocean
with the other IBM PC compatiblesand is no more.
Unlike those who bought other orphans, Otrona owners are in luck. Jim
Pope and his partners have acquired
the manuals, spare parts, and partially
completed machines dumped when
Otrona's assets were liqUidated. Jim
tells me it was a real horror story:
mounds of unsorted manuals, circuit
diagrams, component boards, all in a
heap in a warehouse, all sold by the
pound. The result was good, though:
they founded Spin and Pop Enterprises (POB 64 58, Denver. CO 80206).
I have mixed emotions about the
name.
Spin and Pop can service, refurbish,
and upgrade your Otrona. They even
have a few Attaches to sell. Do understand: buying an Otrona Attache nowadays is a little like buying an old
Duesenberg. It looks great and it will
work fine, but it won't have a stereo
tape player or fuel injection. I wouldn't
give up my Attache for anything, and,
indeed, we often carry her along on
trips.
If you have or want an Otrona, you
simply must make contact with Spin
and Pop. Get your Otrona upgraded
and use it! That machine is far too

0

DEVICE PROGRAMMINC WORKSTATION: $2900.

14 DAY FREE TRIAL OFFER

ALLPRO-a total PROM/PLD/
PAL * software driven device
programming workstation
when"integrated with an
IBM PC.
*Each socket pin is individually
programmable for voltage,
current, and slew rate to
eliminate the need for active
modules/adaptors
*New devices require only
software updates via floppy
disc and/ or modem

Compare features, compare
price; then make the Logical
choice

IT'S LOGICAL
For details, write or call :
1321 NW 65th Place,
Fort Lauderdale, FL 33309;
(305) 974-0975;
toll free 800-EE1-PROM
TELEX 383142
'PAL is a registered trademark of
Monolithic Memories, Inc.

LOGICAL DEVICES, INC.
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nice to be left languishing in a
closet.
BEAUTIFUL DREAMER

Are you tired of trying to remember
WordStar commands? Are you weary
of asking Lotus 1-2-3 for help? Does
the IBM PC keyboard drive you nuts?
Are you often in Num Lock when you
shouldn't be, and vice versa? Is that
your trouble, Bucky?
If so, help is at hand.
T. S. Microtech's Dreamer for the
IBM PC is a neat little 7- by IO-inch
box that plugs between your PC
keyboard and the Pc. It has a numeric
keypad, plus arrow keys and 30 more
keys These do about 70 WordStar
and Lotus 1-2 -3 functions,
There are things about the Dreamer
that I'd have done differently, but if I
were running a data-entry shop, I'd
certainly look into this gadget. It takes
up room, and you'd want to think
about the design of workstation furniture; but properly used, it could save
a lot of time, TSM keeps upgrading to
make other business programs easy
to learn and easy to use, Definitely
worth looking into. You'll hear more
about this in the future.
WINDING DOWN

As usual. there's a huge mess of stuff
I ought to look at and won't be able
to get to. Real Soon Now.

The book of the month is John McPhee's UI Place de la Concorde Suisse,
which isn't in French; it's about the
Swiss military defense system. With a
population no larger than New Jersey's, the Swiss can put a fully
equipped army of 650,000 in the field
in less than 48 hours,
Addison-Wesley has a bunch of new
computer books, all excellent. There's
a new edition of Programming in Ada by
J G, P. Barnes ($21.95), the book for
experienced programmers who want
to learn what Ada is all about; and a
new release of Peter Grogono's Programming in Pascal ($24,95), one of the
best introductions to that language
you'll ever find, and certainly the best
explanation of pointers and event
rings I've seen, Finally, Grogono, with
Sharon Nelson, has written Problem

Solving and Computer Programming
($18.95), Carefully read that as well as
Niklaus Wirth's Algorithms + Data Structures = Programs (from Prentice-Hall).
and you'll have a better computer
science education than many university graduates.
Today's mail disclosed another V20
chip and CP/M program from Micro
Solutions, another outfit that I know
produces good stuff. Their UniForm
program enables Kaypros (and other
machines) to read and write foreign
disk formats, and it was nearly unique
when it first came out; I thought it a

real boon at the time, and I would
probably still use it if the Golem didn't
have the ability to read a variety of
disk formats. Now they have UniDOS,
which they claim will run unchanged
CP/M programs on an IBM Pc. You
don't even have to copy the data to
PC format; Micro Solutions' new UniForm can run CP/M programs from
about 200 different disk formats as if
they were native to the Pc. The Micro
Solutions package can also run Z80
CP/M programs on an AT (no V20
there, but the program checks for the
presence of a V20 or an 80286, as
well as whether or not your program
expects a Z80), It does this in software, of course, and slows things
down, but actually, a fast PC AT can
emulate a 3-megahertz Z80 pretty
well. More on that next month, and
now I'm really out of time.
Do write the l.r5 Society. What if we
lose another shuttle? The nation must
always have access to the frontier. I
don't expect I have to explain that to
micro people. _

Jerry Pournelle welcomes readers' comments
and opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle, c/o BYTE Publications, One Phoenix Mill Ulne, Peterborough,
NH 03458, Please put your address on the
letter as well as on the envelope, Due to the
high volume of letters, Jerry cannot guarantee
a personal reply.

The Advanced programmer: $895
PROMPRO-8X-an advanced
EPROM, EEPROM and Single
Chip Micro programmer with a
512k-bit RAM buffer
'Supports MOS, HMOS, and
CMOS 2716 thru 27512 and most
other available EE/EPROMs
'RAM image editing via keypadl
display in 8 or 16 bit word
formats.
'Mini-gang, set program two
EPROMs simultaneously,

Inquiry 190

'Complete Stand-Alone and
RS -232 interface capability,
Compare Features, compare
price; then make the Logical
choice

IT'S LOGICAL
For details, write or call:
1321 NW 65th Place,
Fort Lauderdale, FL 33309;
(305) 974-0975;
toll free 800-EE1-PROM
TELEX 383142
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TO ORDER
CALL TOLL FREE

1·800·233·8950
DEPARTMENT A206

OR MAIL YOUR ORDER TO:

COMPUTER MAIL ORDER
Department A206
477 E. Third Street
Williamsport, PA 17701
~~ c:p1 11
~

lIIiii!II

~

DrHfllSCI. UII

POLICY

Inquiry 80
Add 3% (Minimum $7.00) shipping and handl·
ing. Larger shipments may require additional
charges. Personal and company checks require
3 weeks te clear. for faster delivery use your
credit card or send cashier's check or bank
money order. Pennsylvania reside nts add 6%
sales tax . All prices are subject to cha nge and
all items are subject to availability. Defective soh·
ware will be replaced with the same item only.
Hardware will be repai red or replaced at our
discretion within the the terms and limits of the
manufacturer's warranty. We cannot guarantee
compatibility. All sales are fi nal and returned
shipments are subject to a restocking fee .

EDUCAIIONAL INSTITUTIONS

CALL TOLL FREE
1-800-221-4283

APPLE
65XE (64K) ....................... $ 89.99
130XE (128K) ................... $ 139.00
520ST (512K) .... .. .... ......... $ 369.00
520ST Monochrome Sys tem
• 520ST with modulator
• disk drive
• mouse
logo
Basic

LOW, LOW
SYSTEM PRICE

5649 00

• 1st Word
• monochrome monitor
520ST Color System
520ST with modulator
disk drive
mouse
LOW, LOW
logo
SYSTEM PRICE

5 799

• Basic
00
• 1st Word
• color moni tor
800XL 64K ................................ CALL
10lD Recorder
......... $49.99
1050 Disk Dri ve .................... $ 149.00
1020 Printer .............................. $29.99
1027 Letter Quality Printer ...... $ 129.00
1030 Direct Connect Modem .... $59.99
Com rex 220 Atari .. .................... $89.99

NEe
PC·B401 LS ...... ...... ............... $699.00
PC-8201 Port able Compu ter, .. $339.00
PC-8 23 1 Disk Drive ................. $599.00
PC-B221A Thermal Prin ters ..... $149.00
PC·B281A Data Recorder.. .. ... $99.99
PC·B20 1-06 8K RAM ................. $79.99

CUSTOMER SERVICE

SHARP
PC-1350 ................................ $149.00
PC-126 1 ........................ .. ........ $149 .00
PC- 1500A .............................. $169.00
PC-1250A ............................... $89.99
CE-125 Printer/Cassette .......... $129.00
CE-150 Co lor Printer Cassette .$149.oo
CE- 16 1 16K RAM ..................... $ 129.00

CANADIAN ORDERS
1-800-268-3974
Ontario/Quebec

1-416-828-0866
In Toronto

1-800-268-4559
TELEX: 06-218960

CURTIS

2505 Dunw in Drive,
Mississ auga. Ontario
Canad a L5L 1T1

Side Mount SS-1.. ................... .. $19.99
S ide Mount AT SS-2 ................. $34.99
.. .. $19.99
U nive rsa l Stand SS -3..
Diam ond SP-l ........................... $29.99
Emerald SP-2 ............. .............. $39.99
Sapphire SPF- l
.... $49.99
Ruby SPF-2 .............................. $59.99

" Next day shipping on all in-stock items.
"

Free easy access ord er inquiry.

"

Orders fro m out si de Pennsylvania save

"

Free technical support from our factory

state sales tax.
trained technicians.
" There is no limit and no deposit on C.O.D.

DATA SHIELD
300 Watt Backup .................... $379.00
500 Wa tt Backup .................... $589.00
Turbo 350 Watt Backup.
.. .. $449.00
P 125 Power Director ................. $99.99
P 150 Power Director w/Modem$1 19.00

KENSINGTON
Master Piece ....... .......... .......... $99.99
Master Piece + ...... .. ............... $119.00

ord ers.
"

There is no extra charge for usi ng yo ur
Visa or MasterCard and your card is not

KEYTRONICS
KB5150/KB515 1/KB5 151Jr .......... CALL
KB5152B/KB5153/KB5149Jr ....... CALL

cha rged untii we shi p
"

No waiti ng pe riod for cashier's checks .

" We accept purchase orders from Qu ali fied
co rporations. Subject to approval.
"

Educati onal di scounts available to
Quali fied institutions. (See the toll free
educational phone number above.)

"

FREE CATALOG MEMBERSHIP

• 512K

• 2 Drive

• RGB Mon itor .. . ........ $1599.00
C64 Pack a ge
• C64
• C1541
• Taxan 220 .................... $499.00
C12B P a ckage
• C 128
• C 1571
• NAP8562 Mon itor ......... $779.00
C12B Computer ............... $269.00
C 1571 (Dis k Drive
for C128) ...... .. .......... .... $249 .00
C1902 (RGB 13" Monitor
for C128 ................... _........ CALL
C1670 (Modem for C128)$179.00
C1530 Da!asette ....................... $39 .99
C1660 Auto Modem..
...$59 .99
DPS 1101 Daisy Printer .......... $339.00
Com rex 220 (C64 Interiace) ...... $89.99
Xetec SuperGraphix 8K .. ........ $69.99

FJ,/ll

ASr
Reach 1200 Baud Half Card ... $399.00

DIGIT AL DEVICES
AT300· 300 Baud (Atari) .. .
.. $99.99

EVEREX
1200 Baud Internal (IBM/PC) .. $179.00

(l)Hayes
Smart modem 300 .................... $139.00
...... $389 .00
Smartmodem 1200 ..
Smart modem 1200B ............... $359.00
Smartmodem 2400 ................. $599.00
Micromodem lie..
.. ........ $149 .00
Smart Com 11 ............................ $89 .99
.. ..... $199 .00
Chronog raph ...
Transet 1000 ..
.......... $309 .00

MEMORY CHIPS
4 164 RAM Chips ................. (ea .) $1.99
128 RAM Chips....
. ..... (ea.) $12.99
256 RAM C hips.
(ea,) $10.99

• Polaroid
Palette
................... $1399.00
........ $229.00
Power Processor
Illum inated Slide Moun ter

HEWLETT

~~ PACKAf'lD
4 1CV ....................................... $139.00
... $ 199.00
4 1CX ..
. ... $49 ,99
H P l l C..
HP 12C .................... .. ............... $75.99
...... $75.99
HP 15C
HP 16C ..................................... $89.99
HPIL Module ............................. $98.99
HPIL Cassette or Prin ter ......... $359.99
Ca rd Reader ........................... $143.99
Extended Funct ion Modu le ....... $63.99
Time Module ............................. $63.99

We stock t he full line of
HP calculator products

DISKETTES

AMARAY
80 Column Printer Stand .......... $t4 .99

THE CMO ADVANTAGE

Expressi (PC Halfcard) ..
...$189.00
6470 (64/128) 300 /1200 Baud .$139 .00

Am l ga Package

ACCESSORIES

Other Provinces

All prices shown are for U.S.A. orders. Call the
Canadian Office for Canadian prices.

COMMODORE

Volksmodem ............................ $59.99
Volksmode~, 300/1200 . ........... $189.00
Signalman Express ................. $259 .00
Li ghtning 2400 Baud ............... $399.00

PORTABLE COMPUTERS

& TECHNICAL SUPPORT

1-717-327-1450

APPLE lie .................................. CALL
APPLE Ilc ..
............... CALL
lie LCD Display ..
.. ........ $329.00

'.:J,j,lts·:··
Elephant
Elephant
Elephant
El ephant
Elep hant

5'/," SS/SD
.......... $9.99
5V," SS/DD ............... $11.99
5V," DS/DD
........... $14 .99
Premium DS/DD(50) ... $69.99
3v," SS/DD ............... $24 ,99

5 V," DS/D D floppy disks
(Box of 10) ................................ $26.99
GENERIC
DS/DD w/Flip'n' File 10.. . .. ....... $11 .99

max811
3v,"
3'12 11
3'1, '
5 '/ ,
5'/,"
5'/ .

SS/DD (10) ....................... $18.99
5 pack SS/DD/Case ............ $9.99
DS/D D (10) ....................... $29.99
MD-l SS/ SD (10) .............. $11.99
MD-2 DS/DD (10) ........... ,,$ 16.99
MD-2-H D for AT (10) ........ $29.99

I'J Verbatim .
5'1," SSID D .............................. $12.99
5'14 ' DS/D D ............................. $24 .99
Disk Analyzer ............................ $24 .99

DISK HOLDERS
AMASI.A.Y

Smart Cat Plus ....................... $299.00
........ .... $99.99
J-Ca\..
Novalion 2400 ......................... $499.00
Apple Cat II ............................. $2 19.00
2 12 Apple Cat II ...................... $379.00
Apple Cat 212 Upgrade ....... $229 .00

~e

Qu adm odem II
300/1200 ................................. $339 .00
300/1200/2400 ..
.. .... ......... $499 .00

.JI

SUPRA

MPP- l064 ADIAA (C-64) .......... .$69 .99

DRIVES
HARD
CORE
AT20-AT72MB ..
.. CALL
EVEREX
60 Meg Internal Backup System$799 .00
IOMEGA
A 110H Sing le 10 ........................ CALL
A210 H 10 + 10 .......................... CALL
A 120H Single 20 ............. ........... CALL
A220 H 20 + 20 .......................... CALL
Save on 10 & 20 Ca rt s ............... CALL
IRWIN
Tape Backup ..
.. CALL
KITS
10 Meg with controller ........... $399 .00
20 Meg with controller ....... ..... $499 .00
PRIAM
40, 60 MB Inner Space ..
.. ..... CALL
Shared Data ............................ CALL
Shared Space ............................. CALL
TALLGRASS
25 , 35. 50, 80 meg (PC)
.. .................................... from $1299 .00

FLOPPY
ALLIED TECHNOLOGY
Apple 11,11 + ,lie '12 height.. .... $109 .00
INDUS
Atari GT..
............ $199 .00
C-64 1128 GT ............ .... .......... $199 .00

50 D isk Tub 5'/ , .......... .. ........... $9.99
30 Di sk Tub 3v,"... . ............... $9.99

MSD
S Dl C-64 Single .......... .. ......... $219.00
SD2 C-64 Dual ........................ $469.00

INNOVATIVE CONCEPTS
......... .... ................. $2.49
....... $14.99

TAN DON
320K 5V," (PC) ....................... $ 119.00
TEAC

ANSA SOFTWARE
...... ... .. ....... $499.00
Paradox ..
ASHTON·TATE
Framework II. .
. ...... $389.00
dBase III Plus..
. ......... $389.00
BATTERIES INCLUDED
Isgur Ponfolio....
.... $159.00
BORLAND
.......... $59.99
lightening .....
........ $57.99
Sidekick (unprotected) ..
... $59 .99
Aellex
............ $44.99
l ra,elling Sidekick ...
CENTRAL POINT
Copy II PC·Back up..
. ........ $29.99
PC Option Board..
.......... $84 .99
DECISION RESOURCES
Chart master ..
... $229.00
Signmaster ....
.. $159.00
Diagram Master ...................... $209 .00
FIFTH GENERATION
........ .99.99
Fast Back ...
FUNK SOFTWARE
.......... $44.99
Sideways ...

Canon
A40,A50,A55 ..
LBP·8A 1 Laser. .

................. CALL
.................. CALL

O CITIZEN
MSP· l 0
MS P· 15
MSp·20
MSp·25

(80 col.) ...... ...... .. ..... $279.00
(132 col.) ..
. ... $389 .00
(80 col.) .................... $349 .00
(132 col.) ................... $509 .00

C.rTOH

Prowriter 7500 ........................ $169 .00
Prowriter 1550P ...................... $349.00
Starwriter 10·30..
.. .......... $399.00
. ...... ..... $ 1499.00
3500 Tri Printer..

corona
Laze r Lp·300..

.. ................. $2799 .00

c:iflisywriter

HARVARD SOFTWARE INC .
Tot al Project Manager. ............ $269.00
..$239.00
Presentation Graphics ..

2000 ....................................... $699.00

LlFETREE
Volkswri ter II I
.................. $ 159 .00
LIVING VIDEOTEXT
Think Tank ..
.. $109.00
Aeady ...................................... $64 .99
LOTUS
Symphony ................................... CALL
1·2·3 Ve rs ion 2 ........................... CALL
MECA SOFTWARE
Managing Your Money 2.0 ........ $99 .99
Manage Your Market .. .............. $89 .99

Homewriter 10, LX·80 ................. CALL
FX·85, FX·286, AX· lOO ............... CALL
DX· l 0, DX·20, DX·35 ..
... CALL
SQ·2000, Hi·80 , HS·80, Ap·80 .... CALL
LQ·800, LQ·l000 ........................ CAI.L

MICROPRO
Easy ....................................... $94 .99
. ..... $239.00
WordStar 2000..
WordStar 2000 + ..................... $289 .00
WordStar ProfessionaL ............ $1 89 .00
MICRORIM SOFTWARE
A:Base 4000 ........................... $249.00
A:Base 5000 .......................... $359.00
Clout 2.0..
. .............. $129.00
MICROSOFT
Flight Simulator ........................ $34.99
MultiPlan ..
. ....... $129.00
Word ..
$249.00
Mouse
..... ........ ... .......... $139.00
MICROSTUF
Crosstalk XVI. .. . ... .. .. ...... ..... $89.99
Crosstalk Mark IV .................. .$149 .00
Aemote ....
...................... $89.99
MULTIMATE
Multi Mate Word Proc ............. $219 .00
Advantage ............................... $289.00
On File..
. ........ $89.99
Just Write
... $89.99
NOUNEMON
Intuit ......................... ..... ........ $69 .99
NORTON
Norton Ut ilities 3.1.. .

..$57.99

ONE STEP
Golf' s Best .................... ............ $34 .99
PFS: IBM
Proo f.. .
................................ $59.99
File/G raph .......................... (ea).$84. 99
Aeport...
.............. $74.99
Write/Proof Combo...
. ........... $84 .99
PROFESSIONAL SOFTWARE
Write·N·Spell. .. .
.. $89.99
THE SOFTWARE GROUP
Enable ............................. ....... $329.00
SATELLITE SYSTEMS
Word Perfect 4.1... ....... .......... .$219.00
SORCIMflUS
Accou nting

AP/AR/GUIN V/OE ..... .. (ea.) $299 .00
SuperCa lc III ........................... $199.00
EasyWriter II System .. ............. $239 .00
Super Project ....... .. ....... .......... $199.00
SUBLOGIC
Jet ...... ...................................... $37.99

c!CCI

l AMA 3270..
.. ...... $879 .00
lAMA Print. .
. ................ $999 .00
lAMA Smart Alec .................... $779 ,00
- ~VERE)(Edge Card .... ................... . ... $259 .00
Graph ics Edge ............. ........... $219.00
Magic Card 11 ................ .... ...... $159.00
Magic Card I..
.. .. ............ $99.99

EPSON

a.JUKI·
Letter Quali ty.
.. ......... CALL
Letter Quality..
.. .. CALL
Letter Quality..
.. ............ CALL
Letter Quality...
... CALL
Letter Quality .................... CALL
Dot Matrix Color..
... CALL
LEGEND
808 Dot Matrix 100 cps ........... $179 .00
1080 Dot Matrix 100 cps ......... $259.00
1380 Dot Matrix 130 cps ......... $289.00
1385 Dot Matrix 165 cps ......... $339 .00

NEC
3000 Series ..
.. .................. $779.00
.. ..... $1 099.00
8000 Series..
ELF 360 .
.. ...................... $399.00
Pinwriter S60... .. ..................... $999.00

OI(ID\TA

Graphics .. .
Color ..

IlWAssociares

C all for Best P ri ce!
IBM.PC, IBM.XT, IBM·AT

8

Ah1

Safari (7300) ................ ..
6300 ..

corona

PPC400 Dual Portable
PPCXT 10 meg Portable
PC40022 Dual Desktop ..
PC400·HD2 10 meg

ITT

ITI X·TRA
256K, 2 Drive System .............. CALL
256K ,10 meg Hard Drive System CALL
XP5, 20 meg .............. .............. CALL

...... NEW
... $259 .00
......... $389 .00
...... $469.00
.. ...... $659 .00

~.
..... $399 .00
.. CALL

~ SiU£ER-REEO
500 Letter Quality.....
..$219.00
550 Letter Quality..
.. .. $4 19.00
800 Letter Quality ................... $699.00

~i:@4f
SG·l0C (C64 Interface) .. .. ......... CALL
SB/SD/SG /SA Series .................. CALL
Powertype Letter Quality..
.. .. CALL

Thxas Instruments
.......... $529.00
T1850 ..
Tl 855 .. ............ ...................... $639.00
. ................... $799.00
Tl 865 ..

TOSHIBA
..... $499.00
.................. $799 .00

Kp·2000 Portable ..
Kaypro PC ..

~ SANVO
MBC 550·2, MBC 555·2, MBC 675 Par·
table , MBC775 , MBC 880 DesktopCALL

~~SPE~'r'
Sperry·AT .............. as low as $1 749 .00
Sperry·lT.. ............. as low as $2699.00
Call for Specific Con figuration!
All Models ..
.. ................. CALL

~

MYLEX
The Chairman

PARADISE

Color/Mono Card ...
Modular Graphics Card ..
Multi Display Card .....
Fi ve Pack C, S, 0·384 K ..
High Aes Mono .. .. .

PERSYST
Bob Board .............................. $359.00
Q U ADRAM
Quadport·AT ........................... $119.00
liberty·AT (128K) ................... $349 .00
The Gold Quadboard .... .. .... $449.00
Th e Silver Quadboard..
. ... $239.00
Expanded Quadboard ..
.. ... $199 .00
Liberty..
.. ................. $309 .00
QuadSprinf.. .......................... $499.00
Qu adlink .............................. $399 .00
.. ...... $199.00
QuadColor ....
Quadboard·AT ............... .......... $399.00
8600 E.G.A. card .................... $399 .00
ST B
.... $379.00
EGA Plus ...
TE CMAR
Captain · 64 ..
.. ...... .......... $199.00
Graphics Master ............ ......... $469.00
VIDEO·7
... $429.00
EGA ..

INTERFACES
.4Sr
Multi 110 (Apple II)..

Panasonic

Quadjet.. .
Quad Laser ..

.. ....................... $299.00
. ........... $159 .00

IDEA 5251 .............................. $54~ . 00
IN T EL
PCNC8087 5MHz ..
PCNC8087·2 8 MHz ....... ........ . CALL
PCNC80287 6 MHz...
FOR
1010 PC·Above Board .............. YOUR
1110 PS·Above Board..
PC
2010 AT·Above Board ..

182, 183, 192, 193, 2410, 84 ...... CALL
Okimate 10 (Specify C64/Atari)$ 189 .oo
Oki mate 20 (IBM) ........................ CALL
KX1080 .. .
KX 1091 .. .
KX1092
KX1592 ..
KX1595 ..

IBM PC SYSTEMS

Configure d to your . peclflcatlon • .

I-/ER(,U LE~

DIABLO
620 Daisywheel ....................... $299.00
D25 Daisywheel ...................... $549 .00
635 Daisywheel. .
..$ 1099.00
D80lF Daisywheel. ...................... CALL

6000
6100
6200
6300
6500
55 10

AamVantage
............... $349.00
Aampage' PC .......................... $379 .00
Aampage·AT ........................ ....... CALL
Six Pa ck Pl us
........... $229 .00
I/O Plu s II.. .
.. .......... $139.00
. .... $399.00
Advan tage·AT..
Preview Mono ....
.. .......... $299.00
PC Net Cards ......................... $379.00
5251111 On·line ....................... $669.00
5251112 Aem ote ...................... $579.00

. ....... $149 .00

DIGITAL DEVICES
Ape Face (A tari) ...................... $49.99
U·Print A (Atari) ..
.. . .......... $54.99
U·A16/Buffer (Atari) .............. .... .$74.99
U·C all Interlace (Atari) .............. $39.99
U·Print C (C 64) ........................ $49.99
P·16 Print Buffer ....................... $74 .99
U·Print 16 apple Ilc...
.. ....... $89.99
MICRO R&D
Apple IIc Parallel ...................... $49.99
Kaypro 2000 Parallel ................. $49.99
.. .. $59.99
C64/ 128 ..

~Orange micro
Glappler
Grappler
Grappler
Grappler

CD (C64) ..
.. ............ $89 .99
Plus (li e, IIc) ............... $89 .99
C (1I c) ......................... $89 .99
16K (lie, 11+) ............ $139.00

PC·138 Series, PC·148 Series , PC·158
PC· 160 Series, PC·171 Series,
Series ..
.. ..... CALL

Video
Video
Video
Color
Color
Color
Color

300 Green ...
300A Amber ..
310A Amber TIL
600 Hi·Aes. AGB
722 Dual Mode
725 .. .
730 .................................... CALL
MAGNAVOX
8562 AGB/Composite ...
613 TTL Green ...
623 TIL Amber ..

NEC
JB1205A ..
JB 1270G/ 1275A
JB1 280G TTL Green
JB 1285A TTL Ambor ..
JC1401 Multi Sync AGB

PI\INCElON
MAX·12 Amber ..
HX·9 9 " AGB
HX·9E Enhanced ..
HX ·12 12" AGB
HX·12E Enhanced
SA· 12 Hi·Aes ..
SA·12P Professional..

8400
8410
8420
8500

11 5
116
121
122
220
620
630
640

12 " Green ...
12" Amber ..
TI L Green ..
TTL Amber..
14 " Color Composite ..
640x200 AGB ....
640x200 AGB
720x400 AGB ..

~

• • I¥IACTJCAL
.P£RAfDfALS

Graphicard ..
...$69.99
. ...... $99.99
Seriall Card ...
Microbuff er 11+ 64K ...... ........ ,, $169 .00

~.

Microfazer ........................ from $139.00
Efazer (Epson)

Quadchrome I
Quadchrome II. .
Amberchrome ..
Quad Screen ..

ZVM
ZVM
ZVM
ZVM
ZVM

1220 Amber ....
1230 Green ..
1240 IBM Amber.
135 AGB
1330 AGB ..

Release 3.0 has new feature s at an unbelievably low price. ECO-C88 now has:
• Prototyping (the new type-checking enhancement)
• enum and void data types
• structure passing and assignment
• All operators and data types (except bit fields)
• A standard library with more than 200 fun ctions (many of which are System V
compatible for greater code portability)
• cc and mini-make that all but automates the compile process
• 8087 support (we sense the 8087 at runtime - no dual libraries)
• AS M or OB] output for use with MSOOS linker
• Tiered error messages - enable-disable lint-like error checking
• Fast compiles and executing code
• Expanded user's manual
• Enhanced CEO program editor (limited time offer)
We also offer the following support products for Eco-C88.

$20

CED Program Editor

C Programming Guide

CED now supports on-line fun cti on help.
If yo u've fo rgo tten how to use a standard li brary fun cti on,just type
in th e name of th e fun cti on and CED gives yo u a bri efs ummary,
including fun cti on arguments. CED is a full screen editor with
auto-flaggi ng of so urce code errors, multi ple windows, mac ros, and
is full y configura bl e to suit yo ur needs. Yo u ca n ed it. compile, link,
and execute DOS commands fro m within th e ed itor. Perfect for use
wi th Eco-C88 . For IB M PC, AT and look ali kes.

After rea ding th e Ist editi on,
Jerry Pournelle (BYT E Magazi ne) said: " I recomme nd this book ... Read it before trying to tack le
Kern ig han and Ritchie." The second editon expands this best seller and walks yo u through th e C
language in an easy-to-understand manner. Ma ny
of th e error messages include references to th is
book maki ng it a perfect co mpanion to Eco-C88
for th ose just sta rt ing out with C.

C Source for Standard Library

C Self-Study Guide

Contains all of th e so urce code for the library
fun ctions th at are distributed with Eco-C88, excl udi ng the transcendentals and fu ncti ons written
in asse mbler.

(520 if not
with order)

Developer's Library
Contains th e so urce code for all library fun ctions,
incl udi ng the transcendentals and th ose written in
asse mbler. Perfec t fo r th e developer th at wish to
wri te their own custom functions or lea rn how
we implemented the Eco-C88 library.

(550 if not
with order)

C Programmer's
Library
(Purdum, Leslie, Stegemoller, Que Corp.). This
best seller is an intermediate text designed to teach
yo u how to write library fun ctions in a generalized
fas hio n. The book covers many adva nced C topics
and contai ns ma ny useful additions to your library
including a complete ISA M file handler.

ISAM Library
Contains th e code from the C Programmer's
Li brary in relocatable form at (i.e., .O BJ ) incl uding the delete code for the IS AM file handler.

(530 if not
wi th orde r)

Eco-C88 C compiler requires an IBM PC, XT, or
AT (or co mpatible) with 256K of memory, 2
disk drives and MSDOS 2.1 or later. Call today:

(P urdum, Que Corp.). Designed
for th ose lea rning C on their own. The book is filled
wi th questi ons-answers designed to illustrate many
of th e tips, traps, and techniques of the C language.
Although written to complement th e Guide, it may
be used with any introdu ctory tex t on C.

1-800-952-0472
1-317 -255-64 76

(for orders)

or

(tech. info.)

Ecosoft, Inc.
641 3 N. College Ave . • Indianapolis, IN 46220
TRADEMARKS: ECO-C88, ECOSOFT
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Inquiry 123

MODEM MYSTERIES REVEALED
BY DICK POUNTAIN

BYTE U.K. has finally been
dragged kicking and screaming into the electronic age.
This is the second column to
be wholly transmitted to the
U.S. over the telephone.
using a 1200-bits-per-second
modem. British 'Telecom's International Packet Switching Service.
and a BIX (BYTE Information Exchange) mailbox. The changeover was
relatively painless despite a certain initial apprehension on my part. Nevertheless. it did uncover one of those
wonderfully obscure hitches that
seem to accompany serial communications the way that black cats used
to accompany witches.
I have owned a 300-bps acoustic
coupler for several years now. but I've
never really used it much . One reason
is that until recently there has been
little worthwhile to access in the U.K.
The bulletin boards that do exist
seem to be filled either with information relevant only to various computers that I do not own. or with trivia
and a puerile form of humor that
might have escaped from the pages
of a school magazine.
But another reason is that the U.K.
has a lot of catching up to do in communications. Until two years ago the
state-owned telephone authorities forbade private citizens to connect any
apparatus directly to the telephone
network. As a result. the 300-bps
acoustic coupler represented the state
of the art in hardware for quite a while.
unless you were a corporate user with
a leased line. In addition. the low-cost
home computers that have dominated
the market here are seldom equipped
with serial ports as standard features.
and this also hindered the growth of
communications.
Since the privatization and subsequent liberalization of the telephone
network . some progress has been

magazines and encouraged
horne computer owners to
use the service. So for several
years one was faced with a
choice of buying either a
300-bps or a 1200-/7 5-bps
modem. The split tended to
be 1200-/7 5-bps modems for
home computers such as the Sinclair
Spectrum and Commodore 64 . and
300-bps modems for CP/M users who
were probably using U.s. teleco mmunications software.
In 1984 the British firm Miracle Technology Ltd. produced a multistandard
(i.e .. 300 and 1200/75 bps) modem
ca lled the Minor Miracle at what was
then a very competitive price of just
over £100. In 1985 the firm followed
up on the success of this model with
a new family of WS3000 modem s
that. in their various configurations.
are just about state of the art in personal computer modems.

Our U.K. correspondent
struggles into the electronic age
with the WS 3000 modem
made. Direct-connect modems are
now becoming available at reasonable prices. and we are even starting
to see speeds of 1200 and 2400 bps
full duplex in the latest models. British
modem manufacturers still complain
that the approval procedure required
by British Telecom takes too long and
hinders th eir competitive efforts. but
movement is visible nevertheless.
Also compl icating the matter is the
fact that the U.K. has a wider variety
of communications standards to support than the U.S. does. Moreover.
even when our standards appear to
use the same speed as yours. ours are
in fact based on different carrier frequencies than yours. Ours are based
on CCITT standards rather than Bell;
for example. our 300-bps standard is
CCITT V21. whereas you rs is Bell 103.
Although our bulletin board systems are mainly 300 bps. we have a
major public teletext network called
Prestel that uses the CCITT V2 3 standard. which operates at the split rate
of 1200/7 5 (that is. 1200 bps receive
and 75 bps transmit) . This curious
standard was chosen because Prestel
was not designed to be a fully interactive system . It is mainly an information source for business data. weather
reports. and the like. The 1200-bps
receive speed gives reasonably quick
screen updating. while the 75-bps
transmit rate is adequate for sending
short comma nd sequences to turn to
the required page.
With the advent of home computers. several vendors rented space
on Prestel for electronic computer

STRANGE INTERACTIONS

The basic model in the WS3000 series
operates with the V21 (300 bps full
duplex) and V23 (1200/75 bps) standards as well as the equivalent Bell
standards. at a price of £2 50. It comes
with auto-dial and auto-answer facilities. uses the widely accepted Hayes
protocols. and is highly intelligent. It
also has internal storage for 60 tel ephone numbers.
The two more expensive models are
identical to this model. except that
they add 1200 full duplex (the V22
model) and 2400 full duplex (the
V22bis model) . Both lower-pri ced
models can be upgraded to higher
specifications after purchase.
I decided to purchase the V22
[continued)

Dick Pountail:1 is a technical author and software consultant living in London. England.
He can be contacted clo BYTE. One Phoenix
Mill Lane. Peterborough . NH 03458 .
JUNE 1986 • BY T E
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model. at a cost of £495. because I
anticipate using BIX a lot. and uploading large text files at 1200 bps rather
than 300 bps will save money in the
long run. And to be honest. using BIX
at 300 bps with myoid acoustic
coupler is a real pain. Most of the
system's interactivity evaporates when
you have to sit drumming your fingers
waiting for the text to unfold on the
screen .
My purchase decision was slightl y
complica ted by the fact that Hayes
launched a U.K. version of their bestselling Smartmodem 1200 ju st about
the time I decided to buy. ' priced
almost exactly the same as Miracle
Technology's V22 model. However. a
couple of factors (patriotism apart)
made up my mind. The U.K. version
of the Hayes ope rates only at 1200
bps full duplex. whereas the WS3000
operates at every sta ndard you ca n
think of. including Prestel 's split rate.
At a more trivial level. the WS3000
comes with a built-in phone jack to

--+-...
Application Program
Unmodified
DOS Application

....

..

-~+X-VIEW 86

....-~+-..

--+_...
DOS Debug

Dynamic Execution
Information

X-VIEW 86 profiles the
execution of DOS software,
and displays information
needed to improve program
performance, identify
compatibility issues, and
pinpoint conversion
problems.

connect the teleph o ne handset.
whereas the Hayes doesn't and so
forces you to buy a doubling adapter.
I received my WS3000 V22 in the
last week of 1985 . after a lengthy wait
due to production delays with the
plasti c cases. It's a smart-looki ng unit
and, like the Hayes, slim enough to sit
under the telephone. It has no
mechanical con t rols, just a set of red
lights that reveal the cu rrent status of
th e lines and operation modes.
I quickly got the unit set up and
working faultlessly at 300 bps and
spent a couple of days playing around
on BIX and various U.K. bulletin
boards. But try as I may, I simply
cou ld not make it work at 1200 bps.
It took a while to discover th is fact
because a lot of co mm ands and various registers can be altered o n th e
device, and I had to play around for
several days to be convinced that I
was using the modem correctl y. It is,
in fact. very easy to use, and most of
the st uff I was doing was quite irrele-

BY T E • IU NE 1986

(continu edl

86

Profiles DOS application software and solves
problems Debug can't touch.
X-VIEW 86 is a DOS software X-ray machine.

Priced at an affordable $59.95.

X-VIEW 86 monitms internal software operations
during execution to help you debug, test, port, or
convert programs. X-VIEW 86 adds new features to
Debug to profile either your own applications
software or top-sellers like 1-2-3®. You get fast,
reliable results.

Get a whole new outlook on your work with X-VIEW
86. We've made it easy. Order today by calling 1-800221-VIEW (in Texas, or outside the U.S., call 1-214437-7411). We accept Visa, MC, DC, and AmEx cards.
Or order by writing to : McGraw-Hili CCIG Software,
8111 LBJ Freeway, Dallas, Texas 75251. X-VIEW 86 is
just $59.95 plus sales tax and $3.00 shipping
($9.00 outside the U.S.). Be sure to include credit
card number and expiration date with mail orders.
Orders paid by check are subject to delay. To order call

Real solutions to technical challenges.
Save hours of time-consuming, tedious work using
data from X-VIEW 86's built-in reports that identify:
_ Execution hotspots
_ I/O port references
_ Segment usage
_ Interrupt calls
_ Memory map references _ Instruction set usage
Report information is displayed on screen. And new
breakpoint commands added to Debug stop a
program on:
_ I/O port references
_ Memory data
_ Interrupt calls
references

1-800-221-VIEW
~j'q~

McGraw-Hili CCIG

Itn Ijj Software

8111 LBJ Freeway, Dallas, Texas 75251

Hardware and software requirements.
X-VIEW 86 runs on the IBM PC and compatibles with
DOS Debug 2.0 or 2.1. Even if you use a different
debugger, X-VIEW 86 turns Debug into your program
profiler. And it's not copy protected.
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vant. but I discovered that only later.
The symptoms were simply that at
any speed involving 1200 bps (including 1200/75 and 1200 full and half
duplex) only garbage appeared on
th e screen , even though it was clear
that the modem was dialing correctly and logging on successfully to th e
va riou s services (including BIX) . The
obv ious conclusion to draw was that
the 1200-bps chip in the modem was
fau lty, but some hunch told me th at
this wasn't so. If that were the case,
how could the modem dial and log on
correctly? A painful process of detecti ve work began , wh ich involved
severa l phone calls to Miracle Technology's patient and helpful customer
service department.
The first two things to suspect when
fac ed with an RS-232 (-related problem are always communications param eters and cab ling. It was easy
eno ugh to try all the possible combinations of parameters, and the

X-VIEW 86 is a trademark of McGraw-Hili, Inc.; IBM is a registered
trademark of International Business Machines; 1-2-3 is a reg istered
trademark of Lotus Development Corporation.

Inquiry 2 10

'1\ttention shoppers.Our image processing dept.
has been expanded again.Repeat .. ?'
Welcome to Data Translation, home of the image processing board.
Here you'll find the industry's most complete line of products for the
IBM PC, IBM PC AT and the MicroVAX II.
Data Translation can furnish high and low resolution products for

DT2803
Low Cost
FrameGrabber

IBMPC.
PC XT.
PC AT

256x256

64

DT2851 +
DT2858
High Resolulion
Frame Grabber
and Auxiliary
Frame Processor

IBM PC AT 512x512 256

DT2603
LowCosl
Frame Grabber

MicroVAX Ii 256x256

Yes

Yes

Yes

8' Yes Yes

1buffer
256x256x8
(64 Kbytes)

8'

2 buffers.
512x512x8 each
(512 Kbytes).
and 1buffer.
512x512x16
(512 Kbyles)

1buffer
256x256x8
(64 Kbytes)

real-time applications requiring user-defined convolutions, histograms, frame averaging, windowing, arithmetic and logic operations,
graphic overlays, and even video animation. And all at prices that are
often assumed to be misprints at first glance.
Naturally, you can depend
on our standard five-day
delivery and extensive
software support.
Have a productive day and thank
you for shopping Data Translation.
VtDEOLAB $1495
PC SEMPER

Yes Yes

Yes

Yes

Call (617) 481-3700

DT-IRIS

Coming
Soon

$1895

See our new 646 pg.
cataloglhandbook or
see us in Gold Book
L
L'-W-ilh-D-T28-59-E-i9-h.LtC-ha-n-ne-IV-id-eLo -MUIl-iple.L
xe-r(...J
$3 95)-L.....L....L----1-L.....L.-----L.....L.-L...-'----"-----'------' 1986. Or call for your
•. Alilrame processor boards operate in near-real-lime wilh 16-bi t internal accuracy; all 512x5121rame grabber boards process in real-lime with 4-bil and
. personal copy today.
64

8-bil inlernal accuracy.

DATA
World Headquarters: Data Translation, Inc., 100 Loc ke Dr., Marlboro, MA 01752 (617) 481-3700 Tl x 951646. European Headquarters: Data Translatio n, Ltd ..
13 Th e 8usiness Centre, Molly Millars Lane, Wokingham Berks, RG1l2QZ, En gland Tl x: 851849862 (#D) In Canada (416) 625- 1907.
IBM PC and IBM PC ATare
registered tradema rks of IBM. MicroVAX II is a registe red trademark of Digital Equipment Corporation. Data Tran slation is a regi stered trademark of Data Translation, Inc.
Inquiry 108
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cable had been specially made to fit
my serial port. Both checked out OK.
Next I presumed that my communications software was at fault. Trying
several different packages, including
the communications module of Symphony, convinced me that this was not
the case.
Then a clue appeared After a
benchmarking session one evening,
while the stopwatch was still in my
hand, it occurred to me to time the
rate at which the garbage emerged
from the modem. A convenient standard text source was at hand in the
shape of the modem's internal telephone directory. This can be listed by
sending the command ATN? to the
WS3000, and it worked fine at 300
bps but produced garbage at 1200
bps The stopwatch revealed that the
garbage was indeed being transmitted at 1200 bps, and a character
count of the directory revealed that
only one character in four was getting
through properly, hence the garbage.
This suggested that my serial port
might not be receiving properly at
1200 bps. Discussions with Miracle
Technology further encouraged this
theory.
My workhorse computer is an IBM
PC with a serial port provided by a
Microsoft Systemcard multifunction
board. A friend lent me a brand-new
serial card , and I replaced mine with
it. It displayed exactly the same
symptoms. At this point. having put
my own board back in place, I gave
up rational thought and howled at the
moon for a while.
Eventually. my courage returning, I
decided that since the top of my computer was still off, I would take the
whole darned thing apart bit by bit
until J made it work. One by one, I
removed boards from slots and tested
the modem by logging on to BIX.
When I removed the Microsoft Mouse
card, the modem worked like a charm.
Those of you who have the bus version of the Microsoft Mouse know
that the interface card has a jumper
on it with four positions that let you
choose which hardware interrupt the
mouse will operate with. My mouse
is an early vers ion, and the jumper is
not documented in the manual (it was
mentioned on a piece of loose paper
322
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ITEMS
DISCUSSED
WS3000 V22 PROFESSIONAL
MODEM . . . .
. ......... £495
Miracle Technology (UK.) Ltd .
St. Peters St.
Ipswich IPI IXB
England
Tel (0473) 21614 1
BRITISH TELECOM PACKET
SWITCH STREAM
British Te)ecom
Customer Service Group
G07 Lutyens House
1-6 Finsbury Circus
London EC2M 7LY
England
Tel: (01) 9200661

in the box, which I lost within a week).
The jumper had actually been moved
once, when I tried out Digital
Research's GEM, because the GEM
manual clearl y tells you to set the
mouse on interrupt 3. I had , though,
subsequently moved it back to 4.
Moving it onto interrupt 3 again
solved my problem, and both mouse
and modem now work just fine.
There must be a moral to this story,
but I don't know what it is. Perhaps
you could say it's a warning that these
open-architecture machines, of which
we are all so much in favor nowadays,
are not an altogether unmixed blessing. Maybe the ideal wou ld be a
closed machine that got everything
right the first time.
THE

WS3000

The phantom bug having been
defeated, I am now very happy with
my choice of modem. The WS3000 is
a very smart modem indeed, and the
days of wrestling with an acoustic
coupler (the handset popping out of
the cup halfway through a call) seem
like the dark ages.
The modem responds to commands that for the most part are the
same as those of the Hayes Smartmodem . All such commands are prefixed by the letters AT (for attention),
and the modem squeaks through its
loudspeaker to acknowledge that its

attention has been gained. A set of
32 nonvolatile internal registers holds
all the modem's parameters, and most
of them can be read and written by
the user. After you've messed them
up so badly that the modem no
longer works, the command ATZ will
restore the; original factory settings
from ROM, for which I have been truly
grateful several times.
The WS3000 differs from the Hayes
Smartmodem in that it supports many
more communications modes. There
are 21 in all. when CCiTT and Bell. half
and full duplex, originate and answer,
equalized and unequalized are taken
into account. The six registers S25-30
hold codes that determine what settings will be used for each of the
speeds: 75 , 150,300,600, 1200, and
2400 bps When the modem receives
its first AT command during a session,
it senses the speed being used and
copies the appropriate code from one
of these registers into S18, the currentmode register. So the user can fill
registers S2 5- 30 with the codes to be
used as default settings. If visiting
America, for example, I would load
the appropriate Bell standard set.
In auto-answer mode the WS3000
is speed-sensing: in other words it
tries to determine what speed the
caller is using by comparing the carrier tone with all the ones it knows
about. starting with the fastest. I
haven't yet been able to test this facility as I don't get many calls from other
modems.
One very powerful feature is the
provision of a parallel contro l port.
This port is brought out on the back
panel of the case as a 26-pin connector and can be configured by software to emulate a Centronics printer
port or a variety of other 8-bit ports.
By writing suitable software (which
can be put in ROM and added to the
command set) , you can use the port
for remote control of machinery and
instruments. It's possible for an instrument hooked up to the port to autodial a number and send its readings ,
or for a machine to auto-dial engineers and make a fault report. Those
who are enthusiastic about the home
of the future could use it to alter the
central heating, for example, or reset
(continued)

Actually, we give you two things free .
Our source code. And your freedom.
Just buy part or all of our excellent integrated
business accounting system, the SBT Database
Accounting Library.
We'll give you our source code absolutely free .
Which, in turn, gives you the freedom to
customize our software to fit your business needs.
Say, for instance, you want to change the
way a management report is formatted. Our free
source code enables you to change it.
What's more, the change will be quick and
simple because our software is written in easy-touse dBASE.
In fact, the entire SBT Database Accounting
Library runs with dBASE III or dBASE II, * so you
get the power and flexibility of those best-selling
programs. Plus the freedom to use any computer
that runs dBASE.
The SBT Database Accounting Library.
Great software and freedom . All in the same box.

Call today for our demo disk and brochure.
(415) 331-9900.

THE SBT DATABASE ACCOUNTING LIBRARY.
dProfessional
Time & Billing
$395
dOrder
Sales Order processing
$195
dInvoice
Billing/ Inventory Control
$195
dStatement
Accounts Receivable
$ 95
dPurchase
Purchase Order
$195
dPayable
Accounts Payable
$295
dPayroll
Payroll / Labor
$395
dLedger
General Ledger / Finance
$395
dAssets
Asset / Depreciation
$295
dProject
Project/Job Accounting
$395
dBackup
Menu / Backup
$ 65

~

~

OJ.!;! ••!;,.,,,.!, .

Three Harbor Drive
Sausalito, CA 94965
(415) 331-9900

Call today for the name of the SBT consultant
in your area.

Free source code
in every box.

Compiled and Multi-User vers ions also available. dBASE III and dBASE II are registered trademark s of Ashton-Tate, Inc. Copyright 1985, SBT Corporation .
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the burglar alarm while on vacation.
1 have found the WS3000 to be as
transparent as a modem can be. I use
a simple dumb-terminal program,
configured to 1200 bps full duplex;
the WS3000 then sets itself to this
speed automatically. My keyboard
enhancer program, Software Research
Technologies' SmartKey, assigns
modem co mmand strings (e.g.,
ATDN1 for "dial stored phone number
1") and log-on strings to single keys,
so I can get onto BlX with just two
keystrokes, one to get a PSS (Packet
Switch Stream) line and the other to
do all the logging on. Borland's SideKick serves as an editor and, with its
Paste facility, a means of transferring
documents.
A nice bonus is that SideKick lets
me use the WS3000 as an auto-dialer
for both voice and data calls. By keeping all my phone numbers in SideKick's PHONE.DIR file, I can search
the directory for a number and dial
it by hitting a carriage return. This is
a pretty good test of the WS3000's
Hayes compatibility, since SideKick is
designed to work with the latter.
This string-and-sealing-wax setup
works just as well as any of the expensive blockbusting communications
programs I've seen. The only feature
I miss is the ability to call the terminal
program, SideKick-style, from inside
another application, and I understand
that there are now products in the U.S.
that will do this.
COMMUNICATING IN THE

u.K.

Before I fini sh, a little elaboration on
British Telecom's Packet SwitchStream

mainframe powered

macro power. And all tools have unlimited symbol capacity.
BY T E • JUNE 1986

the other end. By this means the data
rate of the system can be kept very
high , and so the cost to you is low.
For example, if you dial the U.S.
directly by public teleph one it costs
about £45 per hour; most of the time
is wasted, too, since the gaps between
words (or typed characters in a data
ca ll) are much longer than the actual
information. With packet switching
there is no such waste, and the cost
is much less. Tymnet. for example,
costs £4 .80 per hour and £3 per
kilosegment (1000 packets) transmitted. To that you add the cost of the
loca l phone call to your PAD, which
goes on your ordinary phone bill. Inland calls on PSS and European calls
are much cheaper still.
Assuming you have an IPSS account. the complete sequence to access BIX from the UK is as follows:

< your own
A9 31069
BYTENETI
MGH
BIX

NUl>
to get onto Tymnet
at the Tymnet prompt
password
to log onto BIX

To go through the registration procedure, type new when BIX asks for
yo ur user name. You'll need a MasterCard or Visa (Barciaycard) credit-card
number to pay the registration fee, so
have it on hand before you start. Any
BIX users who want to reach me can
send mail to dickp.

IEditor's note: Starting with last month's
column, BYTE U.K. is available on BIX in
the Byte.uk conference. Dick encourages
readers to add comments and queries about
his columns to the conference. I •

CROSS ASSEMBLERS now under MS-DOS

The UniWare™ family of cross assemblers, Fully relocatable, of course,
but absolute listings are no problem,
even in loads with many source files.
With a linker so capable that even mUltiple overlays area ,breeze, Lots of
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network would be useful. especially
for British readers who are contemplating joining BIX.
The British Telecom services are
called Packet SwitchStream (PSS) and
International Packet SwitchStream
(IPSS), and both can be obtained
merely by opening an account. just
like a regular telephone account. The
cost of opening such an account is
very reasonable indeed-a one-time
connection charge of £2 5 and a
quarterly rental charge of £6.25. For
this you receive a password called
your NUl. or network user identity,
which will be recognized at one of the
Packet Switching Exc hanges that are
situated in all the UK 's major cities.
You also get an NUA. or network user
address, by which other modem users
can reach you
By dialing the number of your
Packet Switching Exchan ge (a loca l
phone call) and giving your NUl. you
will be connected to a computer
called the PAD (packet assembler/disassembler). Once connected to the
PAD you can gain access to other
users or networks in the U.K.. or
abroad by entering their NUA just like
a telephone number. For example,
BIXcan be accessed via the u.s.
Tymnet network, whose NUA is
31069.
With packet SWitching, your message is chopped up into small packets
(usually 128 bytes). and these packets
are then mixed in with packets from
other users and sent over a highspeed data link. Each packet contains
an address that enables your whole
message to be reassembl ed again at

Software Development
Systems, Inc.
Intel

8086, 80186, 80286,
8051, 8048, 8080/5, 8041

Motorola

68000, 68010, 68020, 68HC11,
6809, 6805, 6801, 6800

Hitachi

HD64180, 6305, 6301

Zilog

Z80, Z8

Others

6502, 1802, TMS7000, 3870/F8

(312) 971· 8170
Visa & Master Charge Accepted (U.S.A.)
England: Unit-C, Ltd., (0903) 205233
Minimum 320K memory recommended; discounts available on
purchases of multiple assemblers; prices subject to change
without notice. MS· DOS is a trademark of Microsoft.

•
•

I
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LY.

t's simple. Buy one copy of R: base TM 5000
through any of the regular retail channels,
from April 15th until June 30th. Then,
send us your proof of purchase, and bingo!
We'll send you another copy, free. Documentation and all. Just like that.
Here's your chance to double your
productivity with the database management program that Datapro calls the best
in the business. Use both copies at the
office. Or bring one home. Give one to a

friend (or split the cost!). There are lots of
ways you'll come out ahead.
Just send us your warranty card and a
copy of the sales invoice (showing your
name and date of purchase) to Microrim,
P.O. Box 2606, Redmond, WA 98073. And
start enjoying twice the benefits of the best
DBMS around.
Oh sure, there are probably other ways
you could get free copies of R :base 5000.
But none lets you sleep so well at night.

R:BASE5000
FROM MICRORIM
Datapro Re po rt o n Mi cr oco mput e rs is publi shed mo nthl y b y Datapro Research Corpo rati o n .
JUNE 1986 • BY T E
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The personal computer that
continues to raise

high performance to new heights.
IT you work with high volumes of
information, you need answers fast.
Which is why IBM created the Personal
Computer AT~ The PC designed to push
high performance even higher.

The power of
Advanced Technology.
Turn on the power, and you'll notice the
advances right away.
To begin with, the Personal Computer AT
can compute with astonishing speed. That's
something you'll appreciate every time you
recalculate a spreadsheet. Or search
through a data base.
It can store mountains of informationup to 15,000 pages' worth-with a 30megabyte "hard file" (fixed disk). And ·
when business gets bigger, you can double
your capacity to 60MB with a second hard
file.

Family ties.
The Personal Computer AT is compatible
with the IBM PC and PC/XT. So it can run
many of the thousands of programs written
for the IBM PC family.
And with new IBM products, the Personal
Computer AT can more easily communicate
with other PCs.
IBM's networking options, for example,
let you share files from a variety of popular
programs.
While the IBM PC 3270 Emulation programs let you retrieve information from a
mainframe.
You can also use the Personal Computer
AT to run IBM PC XENIX ™-an enhanced
multi-user, multi-tasking operating system.

A powerful value.

Only the Personal computer AT offers
these capabilities and IBM's commitment to
Advanced Technology
quality, service and support. A combination
advances again.
that can't be cloned.
Fast as it is, new models of the Personal
Better still, you'll find that the new
Computer AT run up to 33% faster.
models offer higher performance without a
Plus, you can now select an enhanced
higher price. And if you qualify, you can
keyboard. It has separate cursor keys, a
conveniently charge your Personal Computer
AT on IBM's Credit Card. Or lease one with
separate num~ric keypad (for easier data
the IBM Commercial Lease Agreement.
entry) and twelve function keys. It also has a
main typing section patterned after the classic
See the Personal Computer AT at an
IBM Selectric ® keyboard, which makes word Authorized IBM PC Dealer or IBM Product
Center. Or call your IBM representative.
processing easier than ever.
In addition, you can also choose a new
For the name of a store near you, call
1-800-447-4700. In Alaska, call 1-800option that lets you use 3.5-inch diskettes
447-0890.
with your Personal Computer AT.

The IBM Personal Computer
for Advanced Technology.

xr:

Little Tramp. cha racter licensed by Bubbles Inc .. s.a.
IBM . PC/XT and Personal Computer AT are trademarks of International Business Machines Corporation . XEN IX·· is a trademark of Microsoft Corporation. Based on SYSTEM V
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KissYour Oai
eel
Goodbye Forever
It's had a good life, but it's time to bury your old
printer. Because now you can have a KISS™instead.
It can take the place of your dot matrix and
daisywheel printers-and you'll never miss them.
KISS is the first intelligent laser printer that's both
smart and simple. And at the unbelievably low
price of $1 ,995 *, it won't put you in the hole.
KISS is sophisticated. It's ten times faster than
your old daisywheel and dot matrix printers. And
it's very quiet. It produces crisp, near typesetquality output at up to 400 characters per second.
And it has its own cut-sheet feeder.
KISS has nine resident fonts. You can mix them
on a single page, and even on one line for a lively
style of your own.
Plus, it's smarter than your
old printer. It works with
WordStar,ID Lotus®and any
other software that will print - - to a Diablo 630~ Epson
FX 80®and OUME Sprint.®
And at up to 6ppm, KISS is
unmatched in efficiency and
versatility.
Aren't you dying to have a printer that can
perform like that?
KISS is just one way OMS is meeting today's
needs with proven technology.
Call us toll free at 1-800-245-KISS. Or write:
OMS INc.. PO. Box 81250, Mobile, Alabama 36689.
One Magnum Pass, Mobile, Alabama 36608.

13MS·

Print Systems With Imagination™
Inquiry 28 2

• This price good in the domestic United States only.
WordStar is a registered trademark of Micropro International. Lotus is a registered trademark of Lotus
Development Corporation. Diablo is a registered trademark of Xerox Corporation. Epson is a registered
trademark of Epson America. Inc. OU ME Spri nt is a registered trademarkof OUt..'1ECoqx>ration. © 1986
OMS. Inc.
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UPGRADE FEVER
BY EZRA SHAPIRO

Writing this month's column
has not been fun. None of
the products is new; you and
I have seen them all before.
So I've been faced with a
tough question: Should . I
base my evaluations on how
the products have changed.
or should 1 treat them as if they were
brand new? Well. I've taken the dumb
way out and tried to do both.

printer ever made.
Yet 1 remain unsatisfied.
Part of the problem is the interface, loosely (very loosely)
based on original WordStar's
use of Control-character
prefixes. The prefixes have
been changed to be more
mnemonic; block operations are triggered with Ctrl-B, exit options with
Ctrl-O. This makes more sense than
the original. which used Ctrl-K for
both. As a result. a veteran WordStar
user like myself finds the landscape
of WordStar 2000 familiar but unsettling. MicroPro contends that the transition is easy; I argue that if I'm going
to have to learn a new system, I might
as well learn something entirely new
Menus or submenus fill ' nine lines
at the top of the screen. Add the
status and ruler lines, and nearly half
the display is gone. This was ugly
when WordStar did it; why not change
with the times? I'd vastly prefer almost
any other system-pull-down menus,
pop-up menus. a command line, or
anything that doesn't cause as much
visual clutter.
I suspect that what I'm encountering is part of a master plan to make
the program easily grasped by the
computer-uninitiated in the business
environment. After they become
adept. the theory goes. they can turn
off all the visual noise and get on with
life. Well, I'm what is known as a
"power user" -I don't need all the
help-but I'm learning, too, and every
time I have to ask a question I'm
forced to confront all this stuff. There's
no way around it.
Drawing another analogy, I expect
a top-of-the-line word processor to

WordStar 2000 Release 2,
dBASE III Plus, Volkswriter 3,
and KReprrack Plus

IN THE CENTER RING

Imagine you're at the circus. It's time
for the moment you've been waiting
for-the elephant act. The elephants
come marching out. They dance. They
wave their trunks in the air. They roll
giant colored ball s across the ring.
And then-the grand finale! The overhead lights dim. A spotlight shines on
a curtain at the far side of the ring,
which opens to reveal an elephant on
roller skates! Fantastic l The crowd
cheers l The elephant raises his trunk
and slowly. majestically, skates around
the ring. He's not very steady. but he
manages to maintain his balance. You
notice the expression on his face; he
looks sad. Everyone applauds; you go
home thinking about that poor. sad
elephant.
A year later the circus comes to
town again. You've been reading
reports in the local paper about how
the elephant act has been improved
(or "enhanced:' as we say in the computer biz). You go to the performance.
You watch the elephants; strangely.
nothing seems very different from last
year. On schedule. the lights dim. the
curtain opens. and out comes that
same forlorn elephant on roller
skates, only this year the roller skates are
motorized! The sad elephant buzzes
around the ring (steadier than last
year because he doesn't have to
pump his legs) . The crowd cheers. You
feel cheated. You shake your head in

disbelief. and . . .
. . . and you put WordStar 2000
Release 2 back on the shelf, that's
what.
Yes. friends, WordStar 2000 Release
2 (MicroPro. $495) is with us at last.
with all the charm of an elephant on
motorized skates. It's faster than last
year, to be sure, although it's still so
ungainl y and hungry for disk space
that I wouldn't recommend running it
on anything less than an IBM PC AT
with a fast hard disk. The fact that
MicroPro is so concerned about
speed that it's offering a RAM version
for users with 512 K bytes or more
(sent as a premium when you mail in
your registration card) is a signal to me
that the program still has problems.
After several. weeks with the product. 1 find it clumsy. overdesigned, and
uninviting. although the list of features
looks terrific on paper. The program
isn't absolutely ghastly, but I can't
come up with a reason why I'd want
to use it.
In all fairness, the program does give
you everything you need for professional word processing, plus a
number of bonuses. The documentation is clean, and the tutorials on disk
are helpful. CorrectStar is still an
excellent-and possibly the best-integrated spelling checker. The database-like mail-merge feature is very
nice, as is the ability to store layout
formats. You get great macro/abbreviation facilities. Two new features,
arithmetic function s and multicolumn
layouts, are welcome additions. And
MicroPro supports just about every

(continued)

Ezra Shapiro is BYTE's West Coast bureau
chief. He can be contacted c/o BYTE.
McGraw-Hill, 425 Battery St .. San Francisco, CA 94111.
IUNE 1986 • BY T E

329

APPLICATIONS ONLY

an institution. Over the years, the
dBASE phenomenon has grown from
a small cult happening to a massive
superstructure. Although AshtonThte
has built strong customer loyalty by
providing excellent support for the
product. you don't need it. Just look
at the number of dBASE books,
dBASE users groups. dBASE bulletin
boards, dBASE consultants. dBASE
utilities, dBASE program generators,
dBASE compilers, dBASE ... you get
the idea. I often find myself recommending the program not because it's
particularly suited to a given use. but
because of all the support. There's a
snowball effect. too. As dBASE
becomes increasingly dominant.
fewer competitors have the guts (or
the budget) to challenge it head on,
so they attempt to chip away at the
edges of Ashton.:rate's market. As a
AN IMPORTANT PRODUCT
Make no mistake, when you buy result. I could probably pick out proddBASE 11/ Plus (AshtonThte, $695). ucts that beat dBASE in any specific
you're not just purchasing a database category (this one has a better query
management program-you're joining ' language, that one is more portable

behave like a luxury sports sedan. I
want good handling. quick response.
fast acceleration to cruising speed. a
sense of security and comfort. and I
don't want convenience features to
distract me from driving. The parallels
to word processing are obvious. If
WordStar 2000 were a car. it would be
a limousine with tail fins.
With Release 2. WordStar 2000 has
become an acceptable word processor at last. but there are at least
half a dozen word processors on the
market I rank as outstanding. including WordPerfect. XyWrite, MultiMate.
Framework, Volkswriter. and even lowly, original WordStar (which you can
get with CorrectStar). If YO\1 want to
settle for "acceptable:' be my guest.
But think about that elephant.

to minicomputers and mainframes,
the other one is easier for a novice,
and so forth), but nobody beats
dBASE overall .
Each upgrade to the original dBASE
product has broadened its scope. The
current move, from dBASE III to
dBASE III Plus, adds the regular performance improvements (has a database manager ever been enhanced
without an announcement of faster
sorting and indexing?). networking
capabilities, a few new programming
commands, rewritten documentation,
and a mild sprucing up of the user interface.
The networking will further solidify
the product's position in the business
community. You have file and record
locking, eight levels of password protection, and encryption/decryption on
any network that runs with PC-DOS
3.1. including networks from 3Com,
Novell, AT&T. and IBM. Since I didn't
have access to anything but a few
single-user computers, I have no idea
whether any of this works. but it sure
sounds impressive.
As to the other stuff, I have mixed
reactions. I've never found dBASE all
that difficult to use in its rawest form,
the infamous "dot prompt" interface.
At that level. the program works like
a language, and you can accomplish
a lot with a limited number of commands. It's a bit confUSing at first. but
you can build a pretty straightforward
card file without too much effort.
Things get trickier as your needs
become more complex, but if you can
take the time to learn gradually it's no
big deal.
However, software companies seem
to feel that they have to prove that
their products can be operated by the
subaverage dunderhead, so Ashtonlate has bolted on a "Framework-like"
menu system, a query aid, a view
mode, a Screen Painter, and an Applications Generator. It's here that
dBASE III Plus lacks punch.
The menu system is okay, but database manipulations are rather arcane,
and the menus will not save you from
yourself if you don't have a clear idea
of what you're trying to accomplish
and how the program works. They do
save a little time when you're building
(continued)
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The Best C Book
A Powerful C Compiler
One Creat C Value $39.95
A good C book just isn't complete without a good C compiler
to go with it. That's why we give you both. You get a comprehensive
4;0 page book and a standard, full feature C compiler. It's
everything you need to take advantage of this powerful, portable
language.
Our book is filled with sample programs. You'llleam how to
use pointers to functions with a program that computes the time
value of money. A simple data base progranl illustrates dynamic
memory allocation and linked lists. Sample programs are included
with the description of all functions.
Our compiler works fast because it makes only one pass
through your program. Unlike other C compilers, it doesn't require
a separate program to control the compile process. And it won't
wear out your disk drives creating intermediate files. One fast pass
and you've got an object me that's ready to be linked.

You also get our fast linker and an extensive library of standard
C functions. In addition to the portable C functions you get a large
number of computer specific functions so you won't have to write
them yourself. The library includes an interface to the BDOS and
BIOS routines so you can easily add your own special functions
when the job demands it.
You can't leam to program in C without a good book and a
good compiler. You can buy other C books but they don't include a
compiler. You can buy other C compilers but they don't include a
book. Either way you spend a lot of bucks and the compiler might
not do what the book says it should. With MIX C you don't have to
worry. You get both a good book and a good comiler for just a few
bucks. And we guarantee that the compiler does what the book says
it should.

Functions

Language Features
Data Types: char, short,
• int,
unsigned, long, float,
double, void
Classes: auto,
• Data
extern, static, register
Struct, Union,
• Typedef,
Bit Fields, Enumerations
AsSignment,
• Structure
Passing/ Returning
Structures

abs
asm

conbuf

atan
atof
atoi
atol
bdos
bdosx
bios
biosx
caIloc
ceil
cfree
chain
character
chdir
cbmod
elearelT
close
c1rscrn
cmpstr

cos
cpystr
creat
cursblk
curslin
curseol
cursrow
cursoff
curson
delete
drand
exec
exeel
execv
exit
exitmsg
exp
fabs
fclose
fdopen

cone

asmx

Editor

___
___
___
_ __ _
_ __ _
____

(29.95)
(39.95)
(54.95)
(10.00)
(6.125% sales tax)
(see below)

C& Editor
ASM Utility
TX Residents
Shipping
Total
o Check 0 Money Order 0 MCIVisa

I .

~:"PSiz

heaptrap

~re~

lop
insert
iofllter
/sainum
isalpha

isascIl

movmem

Iscntrl
Isdlgit
/slower
/sprint
/spunct
Isspace
/supper
itoa
ket\fress
Ie
len
log
log10
longjmp
!seek
malloc
alIoc
mathtrap
mid$
mkdir
modf

open
outp
peek
pelTOI'
poke
poscurs
pow
prlntf
putc
putcbar
puts
putw
rand
read
readattr
reach
writech
readdot
writedot
realloc
rename

NOT COPY PROTECTED

o

o

Exp _ _

Shipping Charges: (No charge for ASM Utility)
USA: S5/ 0rder Canada: SIO/ Order
Overseas: SIO/ Editor. S20/ C. S30/ C & Editor

--- ---------

PCOOS/MSOOS (2.0 orlater)
o IBM PC Single Side
o IBM PC Double Side
o Tandy 2000
08 Inch
o Other _ _ _ _ __
CPM 80 (2.2 or later/ Z80)
o 8 Inch

o Kaypro II
o Kaypro 4
DApple (Z80)
o Osborne I SO
o Osborne I 00
o Morrow MD II
o Other _ _ _ _ __

replace
repmem
rewind
rigbt$
rlndex
rmdir
scan{

setbuf
setbufsiz
setcolor
setdate
settime
setjmp
setmem
slo
sound
sprlntf
sqrt
srand
sscauf
stacksiz
str$

strcat
strcmp
strcpy
strlen
strncat
strncmp
strncpy
strsave
system
tolower
toupper
ungetc

~:r~

write
writechs
xmembeg
xmemend
xmemget
xmemput
xmovmem
...exit

ASM Utility $1 0

comes configured like WordStar but you
can customize it to work like other editors
or word processors.
The editor works terrific with our C
compiler. The MSDOS/PCDOS version has
a macro for compiling direct from memory.
lf your program has an error the editor
positions the cursor to the error and
displays an error message. You can also run
other programs and execute DOS commands. Because the editor works so well
with our C compiler we want to make sure
you have both. For a limited time we're
offering the editor for only $1; when
purchased with the C compiler.

30 Day Money Back Guarantee

C

getcseg
getdseg
getd
putd
getdate
gettime
get!
put!
getkey
getmode
setmode
gets

$29.95

MIX Editor
When you're programming in a high
level language you need a high powered
editor. That's why we created the MIX
Editor. It's a powerful split screen text
processor that works great with any language. It has auto indent for structured
languages like Pascal or C. It has automatic
line numbering for BASIC. It even has fill
and justify for English.
You can split the screen horizontally
or vertically and edit two mes at once. You
can move text back and forth between the
two windows. You can also create your
own macro commands from an assortment
of over 100 predefined commands. It

feof
ferror
mush
fgets
flleno
flIetrap
Ilnd
floor
fopen
fprlntf
fputs
fread
free
freopen
fscauf
fseek
ftell
fwrite
getc
getch
putch
getchar

The ASM utility allows you to create your own
assembly language function libraries. It works
with Microsoft's MASM or MBO assemblers. It
provides macros for function entry and exit so
you don't have to worry about environment
details. It also provides a macro for calling C
functions from assembly language. Lots of
useful assembly language functions are included as examples.
ORDERS ONLY

1-800-523-9520
IN TEXAS

1-800-622-4070
Canadian Distributor
Saraguay Software: 416-923-1500

Name ____________________________________
Street _____________________________
City ___________________________________
Stale ______________________ Zip _ _ _ ___
Country __________________________________
Phone

2116 E_ Arapaho
Suite 363
Richardson, TX 75081

------------ ---- - -----

B

CPM is a trademark of Digital Research. MSDOS is a trademark of Microsoft. PC DOS is a trademark of IBM. WORDSTAR is trademark of Micro Pro.
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or editing a simple database, but if
you want a full accounting system you
have to read all the documentation
anyhow.
The query thing (is "structurer' , a
real word?) is a good shortcut. You get
to select fields and filter criteria, and
you can get your results much faster
using it than you could if you had to
type out queries in the dBASE language.
The view mode is merely a euphemism for file-join capabilities. You can
build new tables from as many as 10
open files. I do not see this as helping the dunderhead; again, you have
to know what you're doing.
The Screen Painter is a full-screen
report/entry form editor. It's useful
and self-explanatory.
The Applications Generator is a development tool aimed at helping people who don't know what they' re developing. That's a snide remark, but
this add-on is not going to construct
a project that requires any real sophistication with no assistance from the
operator. It's helpful for quick and
dirty development. and I suppose you
can use it to generate some blocks of
code that would be boring to write
out. but I still see the heavy-duty stuff
as requiring programming expertise.
So, conclusions.
One: Database management is not
an arena for idiots. It takes planning
and intelligence.
lWo: dBASE 111 plus is not a program
for idiots either. It comes with tools
that make it simpler to build a baby

accounting system or an automated
address book, but if that's all you' re
up to, there are cheaper, fri endlier
products on the market.
Three: If you use the tools as shortcuts while developing something,
you're pretty smart. I salute you.
Four: The main point (to me) of this
upgrade is the network support. If you
need those capabilities, or want to
buy into the dBASE culture, check this
one out.
A SOLID PERFORMER

Volkswriter 3 (Lifetree, $295) is one
of the great forgotten programs. People don' t seem to get excited about
it. probably because it doesn't do anything flashy. But I don't know if you
want fireworks in your everyday word
processor; Volkswriter 3 gets the work
done and lets you move on to the
next job. It's a good product that
shouldn't be neglected, particularly
considering the price tag.
Basic features: Function-key command set. Uncluttered screen. Decent
mail merge. Remapping of ASCI1 keys.
Import and export. Support for a wide
variety of printers. TopView-compatible.
New features in this version: Automatic paragraph reformatting. Quick
spelling checker with large dictionary.
Ability to store multiple layouts, either
within indiVidual documents or as
templates. Columnar math functions
that make it possible to create a small
spreadsheet within a document.
Liabilities: There are three things

ITEMS DISCUSSED
WORDSTAR 2000 RELEASE 2 ... $495
(MS-DOS)
MicroPro International Corp.
33 San Pablo Ave.
San Rafael. CA 94903
(415) 499-1200

3 . . ... ... . . . . .. $295
(MS-DOS)
Lifetree Software Inc.
411 Pacific St.
Mo nterey, CA 93940
(408) 373-4718

VOLKSWRITER

DBASE III PLUS .. ,, " , . . . . . . $695

K 'EEPI'RACK PLUS .....• •• •••...

(MS-DOS)
Ashton-Thte
20101 Hamilton Ave.
1brrance, CA 90502-1319
(213) 329-8000

(MS-DOS)
The Finot Group
2390 EI Camino Real. Suite 3
Palo Alto, CA 94306
(415) 322-6161
Orders: (800) 628-2828, ext. 700

$79

about the program that I don't like.
First. I wish it were possible to remap
the command keys. I have a tough
time with more than a couple of levels
of function keys; Volkswriter 3 uses all
four levels. Even though punching FI
gives me a diagram of the layout
across the top of the screen, I still
have trouble remembering the difference between Alt-something and
Ctrl-something. Second, if the spelling
checker decides that what you 've
typed is a botched abbreviation, it will
demand that you repunctuate it. If the
mistake is just a typo, you can't ask
Volkswriter 3 to suggest alternatives.
Finally, it's another one of those programs that lets you put a character
anywhere on the screen . You position
the cursor, type a character, and
Volkswriter 3 fills the intervening area
with spaces or returns as necessary.
I'm willing to accept this as a mode,
but in general I prefer having to put
in the spaces myself so I can use the
right arrow key to get from one line
to the next.
Overall reaction : Volkswriter 3 is a
solid workhorse of a word processor.
If you demand lots of zippy features
like windows and outlining and such,
look elsewhere. But if you're on a tight
budget (and who isn't?) and you need
a businesslike editor, Volkswriter 3 is
worth a long look.
CUTE AND HANDY

There are dozens of hard disk management utilities for MS-DOS machines. As a rule, these programs are
designed to simplify file handling and
directory organization, and they all
look pretty much alike. You can usually show the tree structure of yo ur
directories in some sort of graphics
representation (useful!) and move
from one directory to another by cursoring around the branches of the
tree. Individual directories can be displayed when sorted by any reasonable criterion (name, size, age, attributes, etc.): Specific files can be
viewed on screen, sent to your printer,
copied, moved, deleted, renamed ,
tagged for mass operations (copying
a selected group of files to a floppy
disk, for example), and so on, and so
on, and so on. In practice, the novice
(continued)

332

BY T E • JU NE 1986

SAVE
BIG
ON 1200 AND 2400 BAUD MODEMS
Now you can save big by
purchasing a modem for your
personal computer DIRECf.
Sunnyvale Comm'unications
Company has aquired a wide range
of produclS that will enable your
computer to communicate with the
oUlSide world. These produclS are
of oUlStanding quality and value.
Check these features:

MIRROR $40

1200 LC $199
•
•
•
•
•

• Crosstalk™-like software
• Multi-tasking
• Menu-screen command structure

Hayes n , command compatible
1200/3001I IO bps
Auto dial, Auto answer
Built-in speaker
RS-232 to any computer

2400 $495
•
•
•
•
•
•

Hayes ™ command compatible
2400112001300 bps
Auto dial, Auto answer
Synch or Asynch operation
Originate and Answer buttons
Built-in speaker

1200 TPC $129
•
•
•
•
•
•

Sf:

Sunnyvale
Communications
Company

Hayes n , command compatible
1200/300/11 0 bps
Auto dial, Auto answer
IBM ™ internal
Built-in speaker
Software included

MacModem
1200LC $229

AppleMate
1200 $199
•
•
•
•
•
•
•

Apple™ II , II + , lie internal
Hayes n ' command compatible
1200/30011IO bps
Auto dial, Auto answer
Built-in speaker
Super serial card equivalent
Built-in diagnostics

•
•
•
•
•
•

1398 Barregas Avenue
Sunnyvale, CA 94088-3565
408/752-5095

Mac n, compatible standalone
Hayesn, command compatible
1200/30011IO bps
Auto dial, Auto answer
Built-in speaker
Mac modem cable
included

1200 SPC $175
•
•
•
•
•
•

Hayes command compatible
1200/300/11 0 bps
Half-slot size
Auto dial, Auto answer
Built-in speaker
Built-in diagnostics
1M

Hayes is a registered tradema rk 01Hayes
Mic rocomputer Prod uc ts. Inc. IBM is a
reg istered tradema rk 01 Internationat
Business Machines Corp . Ap ple and Mac
are 'registered trademarks 01Apple
Compute r. Inc. Crosstalk is a trademark
01Mi c ros tul. Inc.
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Inquiry 121

_ APPLICATIONS ONLY

Attention all FX80, FXIOO,]X, &RX owners:

You already own half of
a great printe~ •
Now for $79.95 you can
own the rest. You see,
today's new dot matrix
printers ofTer a lot more.
Like an NLQ mode that
makes their letters print
almost as sharp as a daisy
wheel. And font switching
at the touch of a button -

n over 160 styles. But now,
a Dots-Perfect upgrade kit
can make your printer work
like the new models in
minutes. At a fraction of
their cost.
Call now and use your Visa
or Master Card. Don't replace
your printer, upgrade it!

1-800-368-7737

In California: 1-800-831-9772

g

Sample of
letter with
Dots-Perfect

(Dots-Perfect)

g

Sample of
letter w ithoul
Dais-Perfect

,.

£ D res s e I h a u s
837 E. Alosta Ave., Glendora, CA 91740 Tel: (818) 914-5831

An upgrade kit for EPSON FX, JX and RX printers

I(EYS CIIN .,.11&1( .,.001
~""'_

Function-Kease ™ make your
. keyboard talk at a glance.
Function-Kease ™ for:
1-2-3
Wordstar
MS-DOS
Symphony
Framework
dBase III
Crosstalk
Pfs:.Write
Microsoft Word
IBM Filing/Reporting Asst,

IBM-PC, XT, AT
Compaq
Epson
Apple lie
Sharp PC-7000
Function-Keose '· ore so lid
plostic keycovers molded to fit
your computer.

$19.95
When Ordering specify software
and computer model. Check,
Visa, Mastercard and approved
POs are accepted .
Custom ond dealer inquiries
welcome.
Pictured is example of Function-Keasa'"
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Inquiry 334

user is insulated from the cryptic
wo rld of the DOS command line. and
the expert is given a shortcut through
tedious disk-maintenance tasks_
I usuall y don't recommend paying
money for any of these programs for
two reasons. First. a lot of good
public-domain and shareware utilities
do exactly what the commercial ones
do. Why pay for a commercia l product when most of your money is going for packaging and promotional
costs? You sure aren't buying originality or brilliant programming. The second reason is a matter of personal
ho nor-I don't recommend products
when I can't keep their names straight.
At first glance, KeepTrack Plus (The
Finot Group, $79) is yet another program of this type. It does all the expected things, and does them well,
and who ca res?
However, buried somewhere off on
a submenu is a nice file-by-file backup-and-restore system that I haven't
seen anywhere else yet. You select a
branch of your directory tree (or your
whole disk) for backup, and KeepTrack
Plu s duplicates your disk stru cture on
the backup medium . That is, it will
create the necessary directories so
that the file C: \ COMM \ TALK \
BIXDOC will be copied to A: \
COMM \ TALK \ BIXDOC KeepTrack
Plu s creates a master index in your
root directory that shows where the
backup of each file has gone and
another index file on your target
medium that shows what it contains.
Both indexes are in plain ASCII , and
they can be edited or viewed with no
hassle. If you want to exempt certain
fil es from the backup process, you
create an ASCII file in your root directory that lists exceptions. The system
is ideal for backing up on sequentially
numbered floppies but will work with
streaming tape, ca rtridge hard disks,
and so on . I am filr more comfortable
with this file-by-file arrangement than
with the standard DOS process that
does not let you get at individual
files_
The original KeepTrack is still available at $39, but it lacks the backup
system, and I won't recommend it for
the reasons stated previously. For
convenience software, Keepn-ack Plus
is pricey. but it makes life easier. _

640 x 350 16 COLOR

EGA PAINT

GEM

FLIGHT SIMULATOR

PAINT BRUSH

Auto CAD

NO Low-End Graphics Adapters.
MORE
Why Settle for Less?
IBM sets the
standards for
Monochrome,
Color/ Gra phics
and the Enhanced
Graphics Adapter.
Hercules sets the
Monochrome
Graphics standard. I And th e
MegraGraph-Plus simply redefines the
standard for what th e Graphics Adapter
is supposed to be: Monochrome text,
Hercules graphics, color graphics,
enhanced graphics. And most
importantly ... No software driver
patches required.

Fully Compatible
You can run almost all software from
your early investment. Including Flight
Simulator, Pin Ball, Jet and Lotus 1-2-3
Version l Ao
And it will still run all the business
software packages written for IBM
Enhanced Graphics Adapter (EGA).
Examples include Auto CAD, IBM
Drawing Assistant, Gem Draw,
Microsoft Window, Word & Chart, Lotus
1-2·3 and Symphony, Dr. Halo, PC Paint
Brush, EGA-Pa int a nd many, m a ny
more.
A'fronics is dedi cated to the technical
excellence of computing devices. To find
out more a bout AThonics and our superhigh performance ATI-1000 & ATI 2000
AT system compatible boards call or
write:

Features
Half size, fits in any s lot of PC/XT / AT
EGA compatible
CGA compatible
MDA compatible
Chip count
Hercules compatible 720 x 348 graphics
No Software Patches required
Boot from:
- Flight Simulator
- Pin Ball
- Jet
Runs Lotus 1-2-3 version 1A:
- Hercules mode
- Color mode
Two Video Jacks
Display Memory
Light Pen connector
List Price

X
X
X
X
24
X
X

X
X
(1)
X
29
X

X
(2)
X
86

X
(2)
X
40

X

X

X
64K
X
$624

256K
X
$595

X
X
X
X
X
X
256K
X
$549

(1)
(1)
X
256K
X
$599

(1) Needs software driver patches.
(2) Compatible on ly 10 Ihe BIOS level. bul nollhe hardware level. Will nol be compalible w ith most games so ft ware.

ATronics International Inc.
491 Valley Way
Milpitas, CA 95035
(408) 943-6629 TLX: 51 0-600-6093

Inq u iry 34

IBM . Hercules. Fl ight Simulator. Pin Ball. Jet. Lotus '-2-3 Ve rsion A. Auto CAD . Gem Draw. Window. Word & C hart. Sym phon y. Dr. Halo. PC Paint Bru sh. EGA Pain t. Ouadram
and STB EGA+ are all regis tered trademarks of thei r respec ti ve companies .

BYTE Invites You to Join IJIX
BYTE is the world's leading high-tech microcomputer magazine. Its readers
collectively possess more information about personal computers and
related topics than any other group in the world. BIX is BYTE's brand-new
electronic information exchange, a computer conferencing system that
puts you in touch with BYTE readers and other computer enthusiasts
on a daily basis.
You AND SIX

BLX goes far beyond ,electronic bulletin boards to
give you all the advanced features of true computer conferencing. It's the first major system
dedicated to microcomputer information, Check
these features:
• You can join ongoing discussio ns about your
favorite computers, programming languages, operating systems, and applications programs, exchange information, ask questions, and offer
opinions.
• You can read what others have already entered,
add your own thoughts, and download information.
• You can participate when it's convenient for you,
from home or office or while you 're traveling.
• You also get electronic mail with BIX, putting you
in direct. private contact with BYTE editors and BIX
users everywhere.
CUSTOMIZE SIX TO MEET YOUR NEEDS

As a BIX user, you select only the conferences and
topics that are of real interest to you . You may join
a new conference or leave an old one anytime you
want. Each time you log on to BIX, you 're immediately notified of any electronic mail messages
waiting for you, and you see which of the conferences you've joined have had new activity since
the last time you logged on . SIX keeps track of
your interests.
With BIX, you 're an active participant in a giant
microcomputer information exchange.

BIX HOURLY USAGE FEES (All times are local) :
Off Peak (6 p.m.-7 a.m . plus weekends
and holidays) . . .. . . .. . .. .. . . . . . . ... . .. 59
Peak (7 a.m.-6 p.m. weekdays) . .. . .. ..... 512
TELECOMMUNICATIONS CHARGES:
BI X is available via 1Ymnet from anywhere in th e
United States.
TYMNET (Continental U.S.):
Peak . ..... . 56 /hr.
Off Peak . . . . ... 52 /hr.
PAYMENT.
.
BIX and Tymnet charges are billed through either
VISA or MasterCard. No cash, checks, or money
orders.
START USING SIX NOW!

With our easy on-line registration, you can start
using BIX in the next few minutes. No lengthy
waiting for your registration to be processed by
mail. (Step-by-step instructions on how to log on
to BIX follow. Reading this material before you
log on will speed you through the registration
process.)
LOG-ON INSTRUCTIONS
AND REGISTRATION INFORMATION

BEFORE YOU CALL BIX:
Having your credit card handy (VISA/MasterCard)
before you log on will speed you through BIX
registration. You will not be billed for the time you spend
·on line registering for BIX. If at any time during the on-line
process you decide not to register for BIX, just hang up.

WHAT SIX COSTS . .. How You PAY

ONE-TIME REGISTRATION FEE:
BYTE Subscriber . . .. ... . .. . ...... . ... . 525
Nonsubscriber .. ... .... . .. .. ... . . . ... 539
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HOW TO LOG ON JO BIX:
Step I: Set your computer's telecommunications
program for full duplex using 8-bit words, no parity,

and 1 stop bit. or 7-bit words, even parity, and 1
stop bit. You may call at either 300 or 1200 baud .
Step 2: To reach SIX via lYmnet.*
* SIX is accessible from anywhere in the country through

local Tymnet numbers. If you don't know the Tymnet
numbers for your area, contact the SIX Customer Service Line (see below) . At other times, numbers can be obtained by calling Tymnet at 800-336-0149.
• Call your local lYmnet number and log on.
• Depending on your baud rate, lYmnet will respond with "garble" or request a terminal identifier. Enter the letter "a". (Ignore quotation marks
in this and succeeding entries.)
• lYmnet will ask you to log on. Enter "byteneti"
and a carriage return (CR).
• lYmnet will ask you for a password. Enter "mgh"
and (CR). You will then be at the door to the SIX
computer.
Step 3: (If there is no prompt requesting a login
at this point. hit a (CR) which should produce it.)
When you see a phrase ending in "login:", enter
"bix". (Echoing of this response is normaL)
You should now see the SIX logo scroll onto the
screen and a prompt asking you to enter your
name. Since this will be your first time on the
system, enter "new" and a carriage return. This will

take you to a special section where you enter the
information we need to register you as a SIX user.
Follow the on-line prompts and supply the information requested. SIX lets you re-enter data if you
make a mistake.
When you've completed your registration, SIX will
automatically take you to a special "Learn" conference where you'll get a quick tutorial on how
to use the system. (lYping "help" or "?" at any
prompt while you are on SIX will give you an immediate review of available commands.)
ACCESSING SIX FROM FOREIGN COUNTRIES

To reach SIX from other countries, you need an
account with your local Postal Telephone &
Telegraph (PTT) company. From your PTT. enter
310600157878. Then follow instructions starting at
Step 3. A list of PTT addresses and contacts for
most foreign countries is available by calling or
writing SIX.
CUSTOMER SERVICE

If you follow these instructions but still are unable
to log on to SIX, call the SIX Customer Service
Line for assistance at 800-227-2983 , 8:30 a.m.II p.m. eastern time weekdays. In New Hampshire
and outside the u.s., call (603) 924-7681.

We'll Send You a SIX User's
Manual and Subscriber Agreement
As Soon As We've Processed
Your Registration

BYTE INFORMATION EXCHANGE
ONE PHOENIX MILL LANE
PETERBOROUGH, NH 03458

(603) 924-9281

Inquiry 450
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OEM & OWN BRAND

COMPOSITE &TTL COMPATIBLE
COLOR & MONO MONITOR
TER
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C'C SAMSUNG
•• Electron Devices

SEOUL OFFICE
6-8TH FL , THEJOONG -ANG DAILY
N EWS B LDG ., 7 SOONHWA- DONG,
CHUNG-KU,SEOUL, KOREA
TEL : 7516 -95517,7516-959 / 961
TLX : STARNEC K22596
CABLE : "STARNEC" SEOUL
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LONDON OFFICE
6TH FLOOR, VICTORIA HOUSE
SOUTHAMPTON ROW W. C.
1 LONDON , ENGLAND
TEL: (01) 831-6951/5
TLX : 264606 STARS LG
FAX: (01) 430-0096

SANTA CLARA OFFICE
3003 BUNKER HILL LANE,
SUITE 201 SANTA CLARA ,
CAL. 95050, U.S. A .
TEL: (986)8473
TL X : 171685 SAMSUNG SNTA

TOKYO OFFICE
KASUMIGASEKI BLDG ., 2522
KASUMIGASEKI 3 -2-5 CHIYOTA- KU ,
TOKYO , JAPAN
TEL : (03) 581-5804 , (03) 581 -9521 - 4
TLX : 228009 SANSE I

Inquiry 4 11
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NEW TOOLS, NEW CHALLENGES
BY WILLIAM

Last month I went into detail
about EM/3 +, the "operating-system unification
adapter" from Megasoft that
lets me run both MS-DOS
and (P/M-86 software and
handles disks recorded
under either operating system in more than two dozen formats.
After living with it for another month,
I'm even more enthusiastic than
before: I've gained all the benefits of
MS-DOS while retaining the use of
much d my (P/M-86 software library.
And I've had time to get used to two
new acquisitions-a ( compiler and a
modem . But converting to a different
operating system hasn't been all
peaches and cream ...

M, RAIKE

Bill's conversion process
continues as he adds a C compiler
and a modem to his system

THE DESMET

C DEVELOPMENT

PACKAGE

Almost all of my (P/M-86 software
now runs under the combination of
MS-DOS and EM/3+ on my computer
(see May BYTE Japan, page 329) except for the Digital Research ( compiler. It had been cumbersome to use,
yielding bloated object code, so I welcomed the excuse to switch to a more
suitable compiler. I finally decided to
order the latest vers ion (version 2.5)
of the DeSmet ( development package from (Ware (POB C. Sunnyvale,
(A 94087, (408) 720-9696). It includes
a full ( compi ler. assembler, lin ker,
and library files: I added the optional
D88 symbolic debugger. (onsidering
the compilation and linking speed,
the small size of the compiled object
programs, the exceptionally clear
documentation , and especially the
tremendously useful symbolic debugger, the whole package is a terrific
bargain at $159.
Th is column is definitely not intended as a full-scale product review,
but I can't pass up the chance to give
the DeSmet ( compiler/debugger

combination a pat on the back. If
you 've ever gritted your teeth in exasperation becau se of your ( compiler and linker while tracking down
some elusive bug in a ( program ,
you 'll greet the D8 8 symbolic debugger with a huge sigh of relief. When
you run your ( program under the
debugger, you can set breakpoints:
list the ( source code: display the
contents of variables, reg isters, and
memory: calcu late the values of ( expressions: and stop your program at
crucial points to see what it's actually doing instead of what you think it's
supposed to be doing.
Although the DeSmet ( package is
really designed for use with the IBM
P( and compatibles, the compiler and
linker ran with no modifications at all
on my Fujitsu FM-16/3 computer,
which makes no pretensions at all
toward IBM P( compatibility. To use
the D88 symbolic debugger, I had to
make some minor modifications to
the (ONFIC.( fi le that's supplied on
the distribution disk. Although the
standard library has console functions
that are specific to the IBM Pc. the
distribution disk includes ea sily
understandable assembly language
source code you can modify for any
machine. And my Fujitsu, now running
under the combination of MS-DOS
and EM/3 + , had no trouble reading
CWare's IBM PC-formatted disks. The
package even has a full-screen editor,
but I prefer to stick with my usual
editor.
I haven't run extensive benchmarks,
but some statistics follow to give you

a rough idea of the DeSmet
( compiler's performance.
One of my small text postprocessor utility programs,
XPAC.C, contains 167 lines of
( code. The DeSmet C co mpiler and linker took 5.36 and
2.95 seconds, respectively, or
a total of 8.31 seconds, to produce an
executable program file. The size of
the executable fi le was 12 ,288 bytes,
compared to 22,528 bytes under
Digital Research C. (Digital Research
( produces over 10K bytes of code
even for the smallest possible C program: main( ) { }. DeSmet ( produces
1536 bytes for the same program ,
partly because the compiled program
doesn't need to keep track of I/O
redirection, which is handled automatically by MS-DOS.) I never did run
Digital Research C on the well-known
Sieve of Eratosthenes benchmark, but
DeSmet ( produced an executable
program file only 7168 bytes long: it
took 2.24 seconds to compile and
2.44 seconds to link. The printf( ) function accounts for over 5000 bytes of
the final program size: it also represents about half of the compilation
time. The execution time (to find 1899
primes 10 times) was 4.46 seconds.
The times I've just quoted were
measured on my Fujitsu FM-1 6/3,
which has an 80 186 main processor
running at 8 MHz, with all files
residing in a RAM disk.

A NEW MODEM AND ITS
DOCUMENTATION

During a recent trip back to the U.s ..
I bought th e Hayes Smartmodem
2400, and I'm already spoiled. After
(continued)

William M. Raike, who has a PhD. in applied mathematics from Northwestern University, went to Japan in 1980 looking for 64Kbit RAMs. He has been there ever since as
a technical translator and a software developer.
IU NE 1986 • BY T E
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using myoId Epson 300-bits-per-second acoustic coupler, it's a real joy to
be able to sit down at the computer.
let the Smartmodem dial the number
for me, and then communicate at
1200 bps, four times faster than
before. I wonder how I ever put up
with waiting for characters to plod
across the screen at 300 bps
Since the Smartmodem supports
both the u.S. and international CCITT
modem standards at 1200 bps and
the CCITT standards at 2400 bps, I
have no problem using it over here.
Although there are still few chances
to use the 2400-bps rate here in
lapan, I now routinely use 1200 bps
when communicating with BIX and
other information utilities. It looks as
if this modem will meet my communication needs for the foreseeable
future.
Not only is the Smartmodem 2400
a well thought out. flexible, and
powerful device, but it has the best

hardware documentation I've ever
seen, bar none. In addition to the sections that provide clear descriptions
of the operation of each of the common commands used for ordinary
communication tasks, the manual
contains detailed technical sections
and appendixes that explain how to
make the modem do practically anything imaginable. There's even a
technical appendix that gives connection diagrams for modular telephone
jacks (which I found essential to make
the two-wire connection to my telephone junction box, since modular
jacks aren't yet in widespread use in
lapan) I also found specifications for
pulse dialing, tables of touch-tone frequencies, and detailed descriptions of
the RS-232C signals and how the
modem uses them.
The descriptions of the RS-232C
signals turned out to be indispensable
for me. After rewriting my communications program in Turbo Pascal

under MS-DOS, I discovered that I
could communicate readily with my
laptop computer, but not with the
Hayes modem. I eventually deduced
that the RS-232C driver under Fujitsu's MS-DOS, unlike the CP/M-86
driver, won't output a character unless
it senses that the DSR (data set ready)
line (pin 6) is active. Since the Smartmodem holds pin 5 (the as, or clear
to send line) active at all times but
only activates the DSR line when a
valid phone connection has been
established, I surmised that everything would work just fine if I cut the
DSR line (pin 6) in the cable and
shorted pins 5 and 6 together at the
computer side. This would fool the
computer into thinking it had a valid
DSR signal. It was a satisfying, if
minor, bit of detective work. Sure
enough, after minor surgery on the
ribbon cable, I was able to communicate just as well under MS-DOS (and
EM/3 +) as I had before making the

The Canon Bubble-Jet Printer
is very compatible with all these units.

,
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conversio n from CP/M-86. I had a
~'uc\\?,e that worked!
SOME KWDGES WORK BETTER
THAN OTHERS

But it turned out that I had congratulated myself just a wee bit early.
The next problem that emerged was
a direct result of what is, in my opinion, poor software design ,
It seems obvious to me that devicedriver routines ought to be "quiet"
programs. That means that they
shou ldn't do anything that isn't absolutely necessary, and in particular
they shouldn't produce any console
o utput and shouldn't interfere ' with
the execution of an application program, except in the event of an absolute catastrop he. The serial port
driver under Fujitsu 's ve rsion of MSDOS displays a message on the console, in ever-so-polite Japanese, any
time I turn the modem power on or
off. Not content to foul up the screen,

any application program that happens
to be running is interrupted and co ntrol returns to the operating system
co mmand processor. I was not
amused o ne day when I flipped the
modem power switch to "off" and my
word processor immediately bombed
out. return ing me to the operating system minus the text I had created .
The solution seemed easy: Instead
of using a modem signal line (pin 5)
to pull up the DSR line, make a cable
adapter that shorts pi n 4 to pin 6 on
the computer side. The computer
always holds pin 4 (RTS, or request to
send) high, so this second solution accomplishes the same thing, regardless
of the state of the modem , But so
much for theory: the problem persists,
and I may just have to learn to li ve
with it.
But I'm still annoyed by the software
design process that allows such
"error" handling in the first place, The
same kind of problem crops up in

Because high-speed, high-quality
printing should be seen, not heard.
The Canon Bubble-Jet Printer uses an exclusive
system that combines thermal and ink-jet technology
to print an ultra-fast 220 cps. While keeping the
decibels down to a whisper.
For professional word processing, the Near Letter
Quality mode (NLQ) churns out crisp, clear copy
at a brisk 110 cps. And the BJ -80 has three graphic

)

other places For exampl e, if I try to
write a block of text to a disk file from
within my word processor and make
a typing mistake that indicates I'm trying to access a nonexistent disk drive,
the operating system (again, politely)
informs me of that fact and aborts the
word processor without saying so
much as "Excuse me, " The sensible
way to handle such errors would have
been to have the operating system (or
the BIOS) return from the I/O service
request with an error indicatiOn and
let the application program (word processor, communications program, or
whatever) handle the error gracefully,
There's no need for gratuitous messages on the screen, and certai nl y no
excuse for aborting a program ,
FUNCTION KEYS DON 'T

It seems to me, for Japanese computer companies to compete successfull y in the world software arena, they
(continued)

image modes for high-resolution printouts of charts,
graphs and diagrams.
Of course, the Bubble-Jet is fully compatible with
Canon's fine line of Personal Computers and plug-compatible with the IBM PC. It's compact, lightweight
and surprisingly affordable.
Ask your dealer about the full line offast, efficient,
economical Canon Printers.
Find out what all the quiet
U
excitement is about.
P R IN T E R S
Printouts that stand out.

Cann.n®

10 1986 Ca non U.S.A" Inc.
For more information, ca ll 1-800-441-1313. (Or in Utah, cal l 800-922-3131.) Or write Canon U.S.A., Inc" Printer Divi sion , P.O. Box 619865, Dallas/ Fort Worth Airport , TX 75261.
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BYTE JAPAN

What is a Best Western?

NEXT MONTH

The right place at the right price.
Make reservations at any Best Western,
see your travel agent, or call toll-free

1-800-528-1234

INDEPENDENT
WORLDWIDE
LODGING
" World s largest chain of

independently owned
and operated
hotels, motor inns and resorts"
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should pay more attention to design
cri teria that avoid such problems
Another criticism I have concerns the
keyboard driver for my machine
under MS-DOS. My Fujitsu has 10 programmable function keys. Under
CP/M-86, I used them frequently and
effectively at both the level of the
operating system and the level of applications programs. Fujitsu chose.
under MS-DOS, to dedicate all 10
function keys for use with a "fea ture"
that lets you edit the command lines
you enter for the operating system .
But Fujitsu 's documentation doesn't
mention any way to redefine them ,
either.
Under CP/M-86, it was possible to
make BIOS system calls to have complete control over the console coprocessor (an MBL68B09) that
manages the keyboard and the screen
in the FM-16,B. You 'd load some registers, execute software interrupt 220.
and the fun ction keys get set to
whatever you want. ObViously. Fuiitsu must use some kind of BIOS interface to the coprocessor to accomplish
the same functions under MS-DOS,
but the documentation should say
someth ing about how it's done. I'll
find out eventuall y. but in the meantime, no one I've been able to reach
seems to know anything about it. And
now, because the tricks you can use
with the IBM PC to redefine keys using
ANSI escape seq uences don't work
on the Fujitsu (see Best of BIX.
February BYTE, page 386). I've got a
computer with 10 useless function
keys.
This kind of shortsighted design.
combined with poor or nonexistent
documentation and technical support
from the factory. is a real problem .
Hopefull y, computer manufacturers
wi ll realize that foresight. good technical documentation. and support for
software developers sells more computers.

I'll discuss a couple of new computers
from NEC that retain their compatibility with earlier models. and I'll tell you
about a new laptop from Oki that ha s
a built-in modem . I'll also share a
quick overview of my reactions to the
COMDEX show in' Japan _

Conquest:
TVIC) Carils for the

Price of One

One Card, One Slot, One Choice
Introducing Orchid's
Conquest, the first PC
multifunction card with
2 megabytes of the new
Lotus EMS Expanded
Memory. It's like having
a multifunction card and
an EMS card in one slot,
but it costs less than you'd
expect to pay for either.

Multifunction Card
Conquest is a multifunction
card with serial/parallel
ports, clock/calendar, and
DOS Memory. And Orchid's
Switchless Installation gets you
up and running in minutes.

Expanded Memory Card
Conquest breaks the 640K
DOS memory limit with 2
megabytes of Lotus EMS
Expanded Memory. Orchid's
Productivity Software lets you
use this memory for RAM
Disk and Caching, so you take
advantage of it with your
existing software.
Whether you're buying the
first expansion card for your
PC or an add-on for Lotus EMS
Expanded Memory, Conquest
is your choice:
.. First Card Buyers: Conquest
is a multifunction card with
EMS.
.. Multifunction Card Owners:
Conquest is an EMS card
with ports.

Features:
up to 2 megabytes of RAM
DOS & EMS Memory
1 Serial, 1 Parallel Port
Clock/Calendar
Productivity Software:
RAM Disk
Disk Caching
Print Spooling
Alarm & clock display
Optional PCnet connection
7790 Westinghouse Dr.
Fremont, CA 94536
---. :;----- 415/490-8586
1 ~ Tlx: 709289

Iii

ORCHID
The Innovative Leaders

Co nqu es t a nd PC ne t a re tra d e ma rks o f Orchid Technology. All o the r prod uct na mes a rc tra d e marks o f th eir ma nufacture rs.

Inquiry 247 ror End·Users. Inquiry 248 ror DEALERS ONLY.
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HAVE YOU STRIPPED YET!
It's aquestion more and more PC owners are asking. And no wonder.
What everyone is talking about is Softstrip 1M. The revolutionary
technology that is changing the shape of computer software.
The Cauzin Softstrip System is more than just software or data on
paper. Because when you invest in this system, you can do much more
with your computer, and for far less than you are probably spending
now. You can even create and print out your own data strips.
But that's only the
beginning of an offer
that's going to make
you wonder why you
haven't stripped
yet. . .

TAKE OUR ADS
(SUCH AS THIS ONE)
It's part of our expanding StripWare 1M Library containing programs,
data, art, spreadsheet, macros and templates. The Library features a
variety of software applications and you'll find new material appearing
each month in such leading computer magazines as Lotus, PC, PC Tech
Journal, and PC World.

BUT THERE'S STILL MORE ...
When you invest in the Softstrip System, you get the Softstrip reader,
a special storage base, and a full one-year replacement warranty. Also
included with your purchase is a complete Accessory Kit for your PC
containing connector cables and communications software to link your
computer to the reader.

In addition, you'll find aStripWare Sampler with 48 programs from
aline-up of popular authors and publishers that includes Addison-Wesley,
Epson is a registered trademark of Epson America, Inc.
IBM and IBM PC are registered trademarks of International Business Machines, Inc. ,
Softstrip®and the Softstrip®System Reader are trademarks of Cauzin Systems, Inc.
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David Ahl, Family Computing, Tim Hartnell, Hayden Books, PC Tech
Journal, Osborne/McGraw-Hili, The Waite Group, and John Wiley
& Sons.
When you become a Softstrip reader owner, you also get aFREE one
year StripWare Club membership with programs mailed to you monthly.
You'll even receive a FREE Cauzin Effect Newsletter filled with the
latest updates and news abour Softstrip developments.

AND IF THAT'S
NOT ENOUGH TO
START YOU STRIPPING ...
You'll find StripWare brand software in authorized Softstrip dealers
across the country. Our collection of titles include everything from
utilities, graphics and
entertainment ro
business programs. All
for only $2 .98 to
$19.98!
Do you want to
create your own data
strips? Well, now you
can with a special
StripWate package
called "STRIPPER"
that lets you print
your disk files as
strips using your
own Epson dot
matrix printer.
SttipWare packages offer utilities, games, business
programs, templates and much mote.
The printing
software is only $19.95,
but just think of the things you could be stripping. Store backup files
on paper. Print, copy and mail your own programs to others easily and
inexpensively.• ""
The Cauzin Softstrip System is just that, a complete system that
opens up a new world of computer programs and data on paper. And
it's all yours for only $199.95!
For the Softstrip System Dealer nearest you, (or if there isn't one in
your area, to order), call toll free: 1-800-533-7 323 (in Connecticut:
203-573-0150)

Cauzin Systems, Inc.
835 South Main St., Waterbury, CT 06706

BIORHYTHM CHART

•

•

•

What kind of day is it going to be for you today? Are you at your peak physically, emotionally or intellectually?
Which day rhis week will be ideal for beginning that new project yo~ve been putting off? Is next Tuesday
rhe right night ro take that certain someone out to dinner, and pop "the question"?
Let's fare ir, on given day of our life there are any number of imponant decisions or oprions ro consider.
The data srrips ontherighr contain aLotus template , from the public domain, called BIORYTHM CHART
that could help.
Use the Cauzin communicarions program to read the strips ro a data disk. The Lotus Retrieve command
brings the model into Lotus 1·2·3no . Enteryour binhdate and the current date into the appropriate cells and
your personalized BIORHYTHM CHART will appear on the screen. You are given data for 15 days prior,
and aher, the current date which is shown as zero.
Run your spouse's , friend's, orchild's chan and figure out which days you should be doing things together,
and which days toavoid one aftOther.lf you know your boss' binhday, you can figure Out what mood he'll be
in before he comes to work ... and plan accordingly.
GOOD LUCK'

WORKSHEET OPTIONS VERSION 1.0
C 1 98~ mUE MANAGE
IBM is • u"demark of Intemational Busincn Machines Corponcion.
(.2-3 is ItruJemark of Lotus Development Corp. All ri,hts rtltn'cd .

&pnea
StripWare Library No, 250
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PC Llnd, Inc.
Tustin , CA (714) 730·6723
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PC Express
8umsville, MN (612) 894·9153
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D.L. MacNeil
Elk Grove, IL (312) 952·6300
The Super Source
Norcross, GA (404) 441·3451
Pawer House Sales
Sioux Falls, SO (605) 335·7181
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Computer Professionals
Lak<M<lod, CD (303) 232·4009
Omega Data
Kirkland , WA (206) 623·9769
California Micro, Inc.
Los Angeles, CA (213) 671·6075
Mid America
Carmel , IN (317) 646·3101
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COMPUTER & PERIPHERAL, INC.
2720 Croddy Way , Santa Ana , CA 92704
Tel : (714) 545-2004 • Fax: (714) 545-2146
Inquiry .Hl4 ior End ·Use" , Inquiry .\85 ior DEALERS O NLY,

IBM XT. MS DOS. LolUs. Inlel. M icrosoft are regislered trademarks of Internatio ll al Business Ma chines. M icrosoh. l.ot us Developmen l. Inlel and M icrosofl Corporations respecti vely.

ACCORDI ~~W_'E_'_B_-S_T_-E_-R_ _ _ _ _ _ __

STORAGE FOR THE MASSES
BY BRUCE WEBSTER

An industry update,
and Bruce also looks at some
storage devices

I'm writing this column in the
last half of February. and the
industry seems to be largely
catching its breath after the
Christmas season and the
January trade shows. I'm doing a little breath-catching
myself. after juggl ing different languages. compilers. and machines for last month's
column. Once again. it's time to pause from the 68000
wars and look at a few of the products that have shown
up over the past few months.
INDUSTRY UPDATE
Apple. much to its dealers' surprise and delight. has
wasted little time shipping the Macintosh Plu s in significant numbers. No indication yet as to how the Mac Plus
is selling with its hefty $2600 price tag; I wou ld suspect
that dealers are having little trouble selling what they can
get. though. In the meantime, some interesting rumors
about the Apple IIx (next generation of the Apple II line)
continue to surface. Over on BIX. one alleged description
was posted that made the IIx appear to leapfrog the
Amiga and the Atari ST machines : 4-megahertz 65C816
processor (which has a 16-megabyte address space and
a 6502 emulation mode). Mac-equivalent ROMs. 4096
colors. high-resolution display. 32-voice sound synthesizer.
I megabyte of RAM (expandable to multiple megabytes).
Apple II and Macintosh emulation modes. and an affordable price tag (less than $1500).
That rumor is wild enough to just possibl y be true. especially if Steve Wozniak is indeed involved in the machine's
design. Woz knows what hackers and developers want
and-more important-knows that hackers and developers
are the ones who write all the software that sells the machines. Rather than deliver a closed. crippled machine like
the original I 28K-byte Macintosh. which has gone through
two generations in two years. Woz and Apple together just
might have the brains and vision to put together a machine
that can survive through the next ten years, just as the
original Apple II has survived the last ten.
AtarL in the meantime. is having delays in shipping the
1040ST and the new 520ST. The word from Atari is "any
minute now:' and I suspect its people are working very
hard to meet that. lest they fall victim to the famed
Osborne syndrome. For those of you unfamiliar with
microcomputer history, the Osborne 1 was a marketing
innovation: a cheap. portable CP/M computer with lots of
bundled software. Unfortunately. it had a number of limita-

tions. like a tiny screen (5
inches) that displayed only
52 characters on a line and
disk drives that didn't hold a
whole lot (90K bytes) . Osborne. feeling the heat of
competition from Kaypro
(which had entered the market with a similar but better system). announced the
Osborne Executive, which corrected most of the problems
of the Osborne I . Unfortunately. production problems
prevented Osborne from shipping the Executive for a few
months. and sales of the Osborne I dropped to almost
zero as dealers and customers waited for the new. improved version. Osborne was already on shaky financial
ground. and that turned out to be the coup de grace.
pushing Osborne into Chapter II financial reorganization
(ie .. bankruptcy). Osborne emerged from bankruptcy a
year or two ago but hasn't been able to make any significant market penetration .
So why would the people at Atari announce the 1040ST
and the new 520ST before they could ship them? A combination of reasons, probably. Conflicting reports continue
to come in on how the Amiga and the 520ST did during
the Christmas season. but most sources indicate that the
Amiga outsold the 520ST. Whatever the actual numbers,
the 520ST was not the runaway success that many (including myself) thought it would be. That. combined with
Apple's pending announcement of the Mac Plus and the
lack of a good trade show forum during the spring. probably enticed Atari to make the announcement at the
Winter Consumer Electronics Show in early January. even
though they weren't ready to ship yet. At that time. they
were saying "end of January:' which was a reasonable and
acceptable delay. Unfortunately, it's now late February.
significant editorial coverage of the 1040ST has been appearing for a month now-with more to come-and the
machines still haven't been shipped . I'll wager that 520ST
sales have dropped off sharply. partly because of the announcements and partly because inventories of the "old"
520ST have been exhausted and Atari is (very understandably) unwilling or unable to produce more "old" units.
It would be a shame to see Atari hurt by th is delay. especially since the 1040ST and the revised 520ST possibly
represent the best price/performance deals in the history
of microcomputers. Atari is probably better able to sur(continued)

Bruce Webster is a consulting editor for BYTE. He can be contacted
clo BYTE. POB 1910. Orem . UT 84057. or on BIX as bwebster.
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PROLOG
APPLIED!

ACCORDING TO WEBSTER

The FIRST Interactive
Prolog for the IBM
and Macintosh.

PROLOG Ii
A new enhanced Interactive
Prolog for MS-DOS.
Upwardly compatible
with PROLOG V and V-plus.

$69 95

PROLOG/m
Prolog for the Macintosh!
Edinburgh syntax.
Floating point,
math functions.

$99 95

THREE GREAT
APPLICATIONS
READY TO RUN
NO PROGRAMMING
EXPERIENCE NECESSARY.

$49 95

NFL X-pert

Expert system for professional
football handicapping.

$29 95

TOOLBOX

Including subroutines that speed
and compress list handling,
searches, sorts, reversal algorithms.

TOYBOX
A collection of games and puzzles
that make learning Prolog fun.

MIX AND MATCH FOR ADDED SAVINGS
PROLOG I i PROLOG 1m ·SAVE·

Interpreter plus ...

Toolbox or Toybox
Toolbox ond Toybox
NFL X-pert
NFL X-pert and
Too lbox and Toybox

BUY ALL 4 AND SAVE $50

$ 79.95
99.95
99.95

$109.95
129.95
129.95

$20
30
20

119.95
129.95

149.95
159.95

30
50

Applications Only
Toolbox ond Toybox
NFL X-pert and Toolbox or Toybox

$49.95
69.95

i~;~1i;;i\;$20 U~~
89'9~
5~
compatible with
Prolog compilers
and interpreters
with Edinburgh
syntax.

System Requirements
PC·DOS/ MS·DOS
Ver. 20 or later
256K RAM
512 Ma cintosh

CHALCEDONY

5580 LA JOlLA BLVD.

~1k3~

BA

RE INC,(619)
92037483-8513
vJA,

~r"\I""T\"
,;)'-'I" I

_ PHONE ORDERS: 1-800-621-0852 EXT 468 -

o
o

PAYMENT ENCLOSED $

PROLOG /i

CA resIdents c3dd 6% soles lox

CHARGE MY

[) MasterCard

$69.95

PROLOO /m

0 Visa

99.95

~;OLOGn :~~~~~I!j::

_ _ _ _ _ _ Exp. Date _ _ upgrade in/ormation.

SHIPPING:
- - - - - -- - - - - $

~·.~ g;~.do

10.00 Combeon.
Hawoii Air
20.00 Overseos Air

(please prmt lull nome)

-----------_ _ _ _ _ _ _ _ __
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COD Orders Not Accepted
15 day check clearan ce
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Inquiry 61 for End-Users.
Inquiry 62 fo r DEALERS ONLY.

vive the sudden drop in sales than Osborne was, but they
need to get those machines out the door soon; no company can survive dramatically reduced sales for long ...
except possibly, IBM, which reputedly has a few billion
dollars in the bank.
Commodore, in the meantime, seems to keep dodging
the bullet that everyone thought would have been fatal
by now. The bankers are apparently conv inced that a live
but ailing Commodore stands a better chance of paying
off its debts than a dead one and that sales of the C-64,
C-128, and Amiga are sufficient to keep Commodore alive
for now. Smart folks, those bankers. The two big problems
still appear to be lack' of software and Commodore itself.
Little new software has shown up in the past month ,
though a number of companies (like AegiS) claim to be
on the verge of shipping several titles, and I still don't know
if a decent word processor is available for the Amigaespecially critical because of Commodore's attempts to
position the Amiga as a business machine.
Commodore seems to be hurting its own cause by
throwing up roadblocks for developers. The latest obstacle: Commodore apparently wants software firms to pay
$ 500/product/year for the privilege of putting the Workbench (desktop interface) on their product disks. This
strikes me as unnecessary and co unterproductive, since
every Amiga owner already has the Workbench. Developers can, of course, not put that stuff on their disks and
just have the users make working copies, like most CP/M
and MS-DOS software, but it is in both Commodore's and
the developers' interest to make things as easy as possible.
IBM, as always, goes right along being IBM, comfortable
in its view of the marketplace and its position therein. The
question is how closely that view corresponds to reality,
si nce the clone makers continue to eat away at IBM's
market share. On the other hand, the real question might
be whether or not it matters, since for large sections of
the computer market IBM has the apparent power to
define just what reality is, with hordes of analysts and MIS
managers following in its wake. Still. it was Zenith's portable, not the much-rumored (and still unannounced) IBM
laptop computer. that won the key IRS contract. And the
large inventories of unsold IBM PCs and XTs appear to
be keeping IBM from introducing any new PC systems. Big
Blue may just have painted itself into a corner.
PRODUCT OF THE MONTH: MACBoTTOM

To be honest I was hesitant about picking the MacBottom 20-megabyte hard disk as product of the month. I'm
sure there are Macintosh hard disks that are newer, or
cheaper. or faster, or have more sophisticated system software. And there isn't much about it that's flashy or exciting. In fact in the few months I've had it I've given very
little thought to it. Ironically, that's exactly why I did pick
it as product of the month: because, day after day, week
after week, it has qUietly, unobtrusively done its job and
done it very well. No crashes. No bugs. No lost files. No
lost desk space. No power switches to fiddle with . Easy
boot-up_ Nice utilities. Fast performance. In short just
(continued)

\1J-£FASTEst EASIEst MOST

Amazing New Advancements for an Old Friend.

lBasic is an incredibly advanced
powerful BASIC-but-it's stili the old BASIC
you're used to. Instead of spending 6 months of
your lifeleaming another complicated language,
lBasic put your programs into light-speed, nowl
(If you know BASIC, you know lBasic.)

POWERFUL BASIC EVER!
Customized for YOUR
MSOOS ™ and Compatibles: Including PC, XT, AT,
jr. . TandyTM 500-1200-2000-3000 and all CompaqsT"'.
Creates last stand-alone .COM files . Supports a mouse,
I
I
and lots more.
Macintosh
calls support,
creates 68000 Native Code. Macintalk and Appletalk
support, program size to 4 megabyte, math accuracy
Incredibl e
tram 8 to 240 I

How Fast Is ZBasic?
Ughtening fast. Four years of intense
development have produced the ultimate BASIC.
lBasic Is "Compiled BASIC," and generates
alone applications that make any other BASIC
completely obsolete. Just look at these speed
comparisons.

Apple ™ lie, lie: Mouse support for both the lie and IIc.
Super Hi-Res graphics support (560x192 and 280x192
and lo-RES support tOOl). Advanced Graphics commands like CIRCLE, BOX, FILL etc. and you can Mix
Graphics and Text on the screen like a PC . DOS 3.3
support (PRODOS com ing this summer) Requires Apple
created with ZBasic ™
or IIc with 128K but
I

Sieve Benchmark on Different PC's
Macintosh ™

ZBasic™
Mbasic TM

Apple lie, lie
7.4 sec.
684 sec.

IBM'" PC (....,
ZBasic TM
13.7 sec.
BASICA TM
2,190 sec.

ZBasic TM
A lesoftTM

486 sec.
5,401 sec.

Z-80 (CP/Mr.'-BO, TRS-BOTM)
ZBasic TM
30 sec.
Mbasic TM
2,520 sec.

10 Kerallons 01 the Slew from Byte, January, 1983

Complier Speedllnterpreter Ease.
Uke a BASIC interpreter, lBaslc allows you
to write and execute your programs immedlatelyl No
messy "Unkers," "Loaders," or clumsy "Subroutine
Packages" like most other compliers. To compile
and edit, simply type "RUN." Debugging works the
same as the interpreter, too. Just type "BREAK" or
"CTRl Coo to get back to the editor.

Lightning-Fast Compilation.
Computer Language Magazine says.
"Compilation Is amazingly fast .. ." After typing
" RUN," lBaslc compiles your program at blinding
speed-40 lines per second.

Works the Same on All
Computers.
If you're tired of throwing away your old
programs everytlme you switch to a new computer,
lBasic Is for you. Source code is portable from one
computer to another, and since lBaslc uses Device
Independent Graphics and Disk File commands,
your programs automatically" Adapt" to any other
computer. And the lBASIC editor is the same
on all versions-regardless of the computer.

Einstein Math.
lBasic offers programmers a math
package that surpasses anything else In the
Industryl (Yes, lBaslc Is even better than
FORTRAN, PASCAL, MODULA-2 or any other
language availablel) You will have up to 54
digits of user-selectable accuracy at your power.

%

$A

ZBasic
Users5ay:
" Awesomellt's about time!.Greatl
Unbelievablel "

J.R. CPA
Seymour,MO
" .... fast, generates stand alone programs,
requires only modest amounts of memory, has
outstanding compilation speeds and... was bug
free and felt SOlid. And the price is very
Bruce W. Tonkin
attractive. "
COMPUTER LANGUAGE

ONLY ZBASIC GIVES YOU
THESE FEATURES:
• Hlghllghta errora ... makes debugging eaayl
• Not Copy Protacted
• Nev.r any RoyIIltlea or Runtime Ie.. lor
program. you aell.
• Direct commande (Speedeloglc teltlng like In
Interpreter)
• Super Single-Step debug
• CHAIN whh VIIrlable paning. (Share all or lome
VIIrlablea)
• Create tranaportable IlUbroutlne. and functlona
• Multi-lina LONG IF. Multi-line LONG FNe
(ergument pe.elng)
• DeCimal, HEX, ~I or BIN.ry aupport.
• Device-Independent Graphlca and Fllel/O.
• Never doea String "Garbagl Colilction"
• Com.. with "Qulcl:" end "Shall" lort aource
code
• Built In "HELP" acreenalete you glt anawera
leat.
• Long variable name (15 charactera)
• Loops: WHILE-WEND, D().UNTIL, FOR-NEXT·

" lBasic is a powerful offering for BASIC
programmers. It provides the flexibility of Thrbo
Pascal and the speed of compiled BASIC, ali at a
price that can't be matched. Kudos to ledcor and to
ali users who make wise decisions to use lBasic to
the fullest. "
Garry Ray
PC WEEK
"The best I have ever seen. I love itl You should
be proud of this product. "
R. R. Manager
Mesa,AZ
" Mind-blowerl Easily the best BASIC I've ever
seenl "
J. D.
Baltimore, MD

Versions shipping now!

STEP

Macintosh, Apple lie - lie (128K & OOS 3.3) •
IBM PC and MSDOS 2.1 & Compatibles'
Kaypro Graphics version (CP/M-SO) •
CP/M-80 2.0 or greater (Z80 only) •

6

"Superb Documentatlonl"
"The 387 page lBaslc manual is a model
of clarity and organization. The documentation is
superb, solidifying our impression that someone
worked Incredibly hard to make lBasic a
benchmark for ali other BASIC Compliers."
PC WEEK, Nov. 12, 1985

Easy Structure-If You Want It.
lBasic helps you "Structure" your
programs in a way that's easy and simple ...you
may use GOSUB or GOTO with names or line
numbers. Supports multi-line LONG IFs and
lONG FNs. liST programs wlth-or without-line
numbersl lBaslc automatically Indents loops and
structures in liSTings, too.

Inquiry 382 for End-Users. Inquiry 383 for DEALERS ONLY.

~RS-80 Modol

I

I

1/3, Mod.

~"

• Sarlal Port end Modem support
• Easily load your old BASIC programa _d In
ASCII

'

Send me ZBasic right away! $89.95 complete.
plue shipping

CREDIT CARD-MASTERCAAONlSAfAMEXJC.O.D

Name

Card Expiration Date: _ _ _ _ __

Address

APT N

State

City

MAIL TO: ZEDCOR, INC.
4500 E. Speedway, # 93

Zip

Day Phone

ZBasic~
.

I\nzona Residents add 5% $ates
Tax. In U.S. add $5.00 shipping.

c.o.a add $5.00 per order.

Outside U.S. and Canada, add

$20.00 pet shipment lor postage

~,¥~~(~;~~,~~.~ PC, Fortran,
Pascsl. MOOULA COBOL ara
trademark s 01 their respective

companies-Macintosh I, a
Iradflmart< 01 Macintosh
laboratories, Inc.

~",~-----~-,,-~.-.--,~,,_~--,_--~--~---

ORDER TOLL-FREE:

30 day money·back guarantee.

1·800·482-4567 Technical Support: (602) 795-3996
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Compa tibili ty
without
Compromise!!
PCI AT, XT Compatible-

-

All included
50%FASTER

$1995
-

TOMCAT
AT

TOMCAT3200-AT MODELIII
• CPU INTEL 80286 6/8MHz
• RAM 512KB on Mother Board
. 2 X 1.2MB (360KB) Floppy Drives
• Floppy and Hard Disk Controller Card
• Turbo Display .Color/Monochrome Card
• 1 Serial and 1 Parallel Card

ACCORDING TO WEBSTER

about everything I want out of a hard disk. and all done
so well that I take it for granted ... or. at least. I will until
I have to send it back and suddenly do without.
The Mac Bottom (built by Personal Computer Peripherals
Corporation) sits underneath the Macintosh. It has the
same "footprint" as the Mac; that is. it takes up the same
amount of desk space. It's about two inches high. whichby adding that much height to the Mac-only serves to
make the screen easier to see. It plugs into either the
printer or modem port. If the printer port is used. the MacBottom will act as a printer buffer. You never have to turn
the MacBottom on or off; instead. it senses (through the
RS-422 port) whether or not the Mac is on and turns itself
on or off accordingly. As most (all?) hard disks do. it makes
some noise. but not an objectionable amount. It has a
small. pleasantly green LED on the front that blinks during disk access (just so that you know it's doing something). The unit I have holds 20 megabytes; a 10-megabyte
version has been available but is being phased out.
Since there is no way (at least none I know of) to boot
off a hard disk connected to one of the serial ports. you
do have to use a special boot disk to start things up. However. the boot-up program is smart enough to make a userdefined volume on the hard disk the default (start-up)
volume and to eject the boot disk. leaving you with a hard
disk-based system and no dreary floppy disks lying about.
Mac Bottom comes with MB Utilities. The boot-up program installs an important utility. the MacBottom Panel.
as a desk accessory. You'lI use this utility most often. As
such. it is the easiest to access. It lets you "insert" (mount)
or "eject" (dismount) volumes at will. It also shows any
print buffering in progress and allows you to flush the buffer if desired. Three other MacBottom utilities let you
create and delete volumes. change their size. change
(without rebooting) the default volume. change the size
of the printer buffer. and modify the boot sequence (which
volumes are to be mounted. which one is the default.
which port to use). Volumes do not automatically grow
(continued)

• AT Keyboard
• Monochrome Display Monitor

•

• User's Manual & Technical Reference

File

• System Utility Disk (Setup, Diagnostic)
TOMCAT 3200-AT MODEL II (Hard Disk System 20MB) $2,795

'---'-'---=--'-'--"-'-_
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TOMCAT
-

Acceptable

"Welcome"

COMPUTERS
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'----___----'1 • • I!II!II!II!II!I
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Print buffer: • • I!II!II!I
Auoiloble spore:
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TOMCAT CORPORATION
OK

Suite 304. 3820 Del Arno Blvd., Torrance . CA 9 0503
TEL: ( 21 3)542 -684 6

TOMCAT COMPUTER Inc.
vaguchl Bldg.. 3 -6-4 Nlshlwaseda

ShlnJuku- ku. TOKYO

TEL: (03 )208-2511 TELEX:J 28984 FAX: (03)208- 2662
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Figure I: The Create &- Grow Volumes Utility of MB Utilities.
You can allocate and deallocate space for a volume 400K-byte
chunks at a time. These chunks are shown as little floppy disks.

._.-.--~

R FOR PEOPLE WITH
BIGGER THINGS IN MIND.
You know what UNIXTM System V
cando.
But now you don't need a mini to do
it. The AT&T UNIX PC puts room-size
computing power righton a desktop.
Its Motorola 68010 chip, 10 MHz
clock speed and up to 4MB RAMwith virtual memory support and internal hard disk options from 10 to
67MB-give you 75% of the power of
a VAX* 111780.
For only 7% of the cost.
Development tools? The AT&T
UNIX PC puts you in a UNIX System V
environment complete with system utilities, the shell, C compiler and 68010
assembler. As for languages, you get the
full range: C, Cobol, Fortran, Pascal,
BASIC and the LPI* * high-performance
suite. Not to mention C-ISAMl ,
INFORM IX l and sort/merge for
database development.

All, with the convenience of built-in
text editors, debuggers and graphics
tools, including the GSS Virtual
Device Interface.
Up- and downloading your work
from minis or mainframes is easy.
Thanks to the standard internal 300/
1200 bps modem, RS-232 port, VT
100* terminal emulation software and
optional 3270 terminal emulation. You
also get two jacks for phone lines and
built-in communications software.
All of which make the AT&T UNIX
PC ideal for ongoing voice/data communications and remote acaess to
shared corporate databases.

expansion slots and the ability to connect up to seven serial devices.
Because when you have big ideas,
accommodating them shouldn't be a
big deal.
To find out about the AT&T UNIX PC and our

SPECIAL LIMITED TIME OFFER
call your AT&T Account Executive, authorized
AT&T supplier or 1800 247-1212.

ONE OFTHE COMPUTERS
WITH THE FUTURE BUILT IN.

Even with all its available power
and storage options, the AT&T UNIX
PC still has room to grow. With three

.. VAX and VT 100 are trademark s of Digital Equipment Corporation.•• LPI is a tradema rk of Language Processors . Inc.
rC-ISAM and INFORMIX are trademarks of Relationa l Database Systems . Inc. © 1986 AT&T Inform ati on Systems.

AT&T
The right choice .

AT LAST: Professional
Typesetting Capability
For PC Users
With PC T£XTM - the best-selling full
implementation of Professor Don Knuth's
revolutionary typesetting progr<;tID TEX·
FINEST Typeset Quality Printing From:
dot matrix
laser
phototypesetter
00

1

E~

1=1 I

WIDEST Range Of Output Device Drivers:
•
•
•
•

Epson FX, LQ
• HP LaserJet*
Toshiba
• Apple LaserWriter
Corona LP-300*
• APS-5 phototypesetter
Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:
PC 'lEX (not copy protected) includes the following:
• Our specially written PCTEX Manual, which' enables you to start using 'lEX right away.
• Custom "macro packages" that provide formats
for letters, manuals, technical documents, etc.
• The Iffi.1'E;X document preparation system, a fullfeatured macro package for preparing articles,
books, reports, etc., and Iffi.1'E;X User's Manual.
• AMS-1'E;X, developed by the Amer. Math. Society
for professional mathematical typesetting.
Site licenses, volume discounts, and interfaces to
PC Paintbrush, PC Palette, FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!
(Printer drivers and interfaces additional.)

Laser printer,
fonts & software
from $2995.00

For IBM PC j XT, AT or compatible, DOS 2.0 or higher , and
512K RAM . Hard disk required for printer drivers and fonts.
*HP L aserJet and Corona require additional interface boards.

For more information call or write:

Personal

'lEX,

Inc.

20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853
This ad , with space for the photograph, produced by PC 'lEX.
Typeset on the Epson FX80 , the Corona LP-300 laser printer ,
and the Autologic APS-5 phototypesett er.
'lEX is a t.r a d e mark of th e Am e ri ca n Math e mati ca l Soc i e t y . Manufa c tur e r s' pr o du c t nam es a r e trad e m a rk s of indiv i dual m a n u f ac turer s.
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and shrink ; instead. you allocate space in 400K-byte
chunks, shown as little floppy disks (see figure I). Also,
shrinking a volume will cause the files thereon to be lost.
since there. is no clean way of "compacting" the volume
before lopping off chunks of it.
This isn't as convenient as systems that handle all this
automatically. but I've had no directory or file problemsnothing lost-so I can't complain. Besides, you can increase the size of a volume without affecting the files, and
that's usually what you want to do anyway. One other function of the utilities: You can lock or unlock the Finder on
a given volume. If you lock the Finder on the default
volume, it will remain the default volume, even if you use
applications on other volumes and those volumes have
their own copies of system files. If you unlock the Finder,
when you run an application on another volume. the Mac
operating system will select that volume as the new default
(prOVided the system files are there as well) .
The backup program, MB Backup, is intelligent and easy
to use. You can back up an entire volume. just files that
have been changed since the last backup, or files of your
own choosing. If you select the entire volume option, Backup prompts you to put in and label as many disks as are
needed, since the contents of a given volume probably
won't fit on a single 400K-byte disk. As Backup fills each
disk, it ejects the disk and asks for a new one. If the disk
is unformatted, Backup automatically formats it for you .
My only quibble is that for each file it copies to the floppy
disk, it puts up a box on the screen with the filename in
it. then erases the box when the file has been copied. A
lot of time is spent erasing and redrawing this box. I would
have preferred the box to remain and just the name of
the file to change or-better yet-that the names of the
files being copied should form a scrolling list.
The changed files option lets you update the disks that
form a complete volume backup by saving out (to the
appropriate disk) just those files changed since the last
backup. The selected files option, as you might guess, lets
you scroll through a list of all the files on that volume and
select which ones are to be saved onto the disk.
Backup has three restore options. If a file being restored
already exists. a dialog box prompts for an overwrite/skip/
cancel decision; if the file is in use. the options are just
skip and cancel. This lets you restore to the volume in use,
that is, the default volume. One important fact to be aware
of: The files backed up on a floppy disk are special " MB
Backup documents" and can be restored to normal format and use only by the restore options.
Another utility included with the MacBottom is Floppy
Copy, which uses available disk space to speed duplication of floppy disks. This is intended primarily for singledrive systems and does a single-pass copy in around ,.
minute 45 seconds. It does this by copying the source disk
onto the hard disk itself. then writing the disk "image"
onto the destination floppy disk, doing any initialization
or formatting necessary. Having done that once, it asks
if you want to make another copy of that same disk and
will format and write a new copy of the disk in a little more
than a minute.
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l am pleased with the Mac Bottom hard disk. It does what
I want it to. and it does it well and (to date) with no failures.
problems. or glitches. The folks at PCPC assure me that
it works fine on the Mac Plus and that they have a new
system software release to support Apple's Hierarchical
File System; I may have a follow-up on that in a month
or so. At $ \ 595. MacBottom is a bit pricey. but if you're
interested in worry-free. thought-free hard disk usage. it's
worth it.

DASCH RAM DISK
If. on the other hand. you're more interested in speed than
in storage space. you might want to look at the DASCH
(disk acceleration/storage control hardware) external RAM
disk from Western Automation Laboratories Inc. Now.
RAM disk software for the Macintosh is nothing new. but
this is an actual external box that-like the MacBottomconnects to the printer or modem port and looks to the
system like an extra disk drive. Also. like the MacBottom .
it can double as a printer buffer. It has its own external
power supply. so you can crash or turn off the Mac without
affecting what's being stored on the DASCH. Unlike MacBottom . the DASCH is not made to fit under the Mac. Its
dimension s are 71f2 inches wide by 9 inches long by 2
inches high. and it must be placed either on top of or to
the side of the Mac. It comes in three versions: 500K.
IOOOK. and 2000K bytes (the prices are $495 . $795 . and
$995) ; the smaller versions are upgradable to the larger
versions for the difference in price plus \ 0 percent of that
difference.
The start-up program . Start. will automatically copy files
from the boot disk (or any other disk) to the DASCH. afterward selecting the DASCH as the default volume and ejecting whatever disk is in the drive. Again . like the MacBottom. this makes the start-up process relatively painless.
Even more interesting is that the DASCH remembers what
disks its files came from. If you then run the Backup utility that comes with the DASCH . you'lI be prompted for
each disk. and the appropriate files will be copied out.
Another program. Configure. lets you modify Start in all
sorts of ways: which port to use, whether or not disks other
than the start-up disk are to be copied , whether or not
existing files on the DASCH should be overwritten by their
counterparts, and so on.
The DASCH is fast. easy to use, and can save lots of time.
Whi le my experience with it hasn't been quite as flawless
as with the MacBottom, the few problems I've experienced
have been minor and were easi ly dealt with . My only real
critici sm is the lack of a battery backup to protect against
power drops and outages. Aside from that. I really like
the DASCH .
One interesting problem I've had with both the DASCH
and the MacBottom deals with restoring files previously
backed up (or. in the case of the DASCH , copying files
onto a "blank" RAM disk). If those files were origina ll y
in folders, they end up in folders on the destination
volum e. Unfortunately, those folders are unnamed (literally: " Unnamed # I;' etc.). and they overlap with icons of
(continued)
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SUPER DISCOUNT WHOLESALER

COMPUTERS, INC.

IBM XT 512K Floppy .................. $1988
IBM XT 512K 20 Meg Hd ............. $2488
IBM AT 512K Floppy ...... .. .......... $3288
IBM AT 512K Floppy 20 Meg Hd .. $3788
512K (OK) Memory Card .. . .. .. .... .. $ 48
384K (OK) XT Mlli!c!. Card .......... $ 98

ZENITH
ZENITH
ZENITH
ZENITH
20 MEG
10 MEG

t

148 .. ................ .. ........... $ 1098
158 ... .. .. .. ...... .... .... .... .. $ 1598
177. ...... .. ...... ...... .... .. .. .. $ 1988
200 AT..
.... .. ........ $2888
Seagate Hd w/Cnt ......... $ 448
Irwin Tape Back -Up ....... $ 448

MONITORS

PRINTERS

AMDEK Color 600 ............... .. .... .$388
SONY IBM Hi Res Color ..... .. .. .... .$398
SONY wlV Tuner . .. .. ..................... $498
TAXAN IBM Hi Res Color ..... .... .... $395
ZENITH Amber ITL. ............ .... ..... $ 159
RF MODULATOR IBM or Apple .... $9 .••
Color Graphics Card RGB . ........ .... $ 78
APPLE Video 7 ......... .
.. .. ....... $158

CITIZEN MSP;O ............... ......... $ 248
EPSON FX85 .................. ... ... .... . $ 368
OKIDATA 182...
... .. ...... $ 216
IBM Printer Cable (Hi Quality) ..... $ 15
DAISY Laser Printer (Cannon) .... $2098
APPLE 2 + or 2e Cable ..... .... ...... $ 15
NP Laser Printer.. .
.. .... $2535
OTHER PRICES ....... .. ............. .... CALL

INTRODUCING
THE NEW SUPER SPC ·XT PORTABLE KIT
FITS ANY IBM , PC, XT or APPLE II +, liE or (AT - CALL) COMPATIBLE MOTHER BOARDS

pes
HI E LAsH

KIT INCLUDES:

3 DISK DRIVE SLOTS
• TTL or COMPOSITE (AMBER/GREEN)
• HARDWARE RESET
• POWER ON INDICATOR
• KEYED POWER SWITCH
• AUTOMATIC BRIGHTNESS
• EASY TO ASSEMBLE

INCLUDES:
•
•
•
•

9" HIGH RES . MONITOR
135 W . SWITCHING POWER SUPPLY
KEYBOARD
ABS CASE, ACCESSORIES. MOUNTING
HARDWARE . ASSEMBLY MANUAL ,
UP TO 6 EXPANSION SLOTS

ONLV .. ...............................

S398

SUPER SPC'AT

TOTALLY IBM AT HARDWARE I SOfTWARE COMPATIBLE
MOTHER BOARD
80286 MICROPROCESSOR
80287 COPROCESSOR (OPTIONAL)
512K STANDARD MEMORY
8-1110 EXPANSION SLOTS
.. $688
ONLY (OK) ...
• SUPER AT KEYBOARD ... .. ... .. .. $ 89
• SUPER AT CASE ...... .. ...... .. ...... $ 89
• SUPER AT 200 WATT
. ....... .. .$149
POWER SUPPLY ...
• 25M MULTI-FUNCTION
.. ...... ... $229
CARD (OK) ...

DRIVE FORMATTED
MFG
CAPACITY
SEAGATE
SEA/CDC'
SEA/CDC'
CDC
SEAGATE
CDC
CDC

ACCESS
SPEED

PRICE

65
40
40
28
40
28
28

$ 448
$ 688
$ 845
$ 1145
$ 988
$ 1399
$ 1598

21
21
30
40
40
50
70

SUPER COMPATIBLE PC'XT MOTHERBOARD
TOTALLY IBM XT HARDWARE & SOFTWARE COMPATIBLE
:

~5g~~coJ~6~Jlg~~~~~K) . $108

SPECIAL THIS MONTH ONLYI

•
•
•
•
•

PRINTER CARD .. ... .. .......... ... $ 98
MULTI 110 CARD .. .
. .... $108
PARALLEL PRINTER CARD ... ... $ 28
SER IAL CARD .. .. ...... .. .. .... ...... .. $ 38
GAME PORT ADAPTER . .... ... ... $ 19
EPROM WRITER CARD..... ...$108

5150 KEYBOARD .. .. ........ .... ..... $54 .00
5151 KEYBOARD .. .......... .... .. .. .$88.00
XT CASE (Flip Top) .................. $48 .00
135WATTXT
POWER SUPPLY .... .......... .... .... $78.00

* APPLE COMPATIBLE PRODUCTS *

• APL. lie + Compatible Mother
Board .... ........ .......... .. ...... .... ...... $228
• APL. lie + Compatible 80 Column
Card w/64K Memory .................. $ 48
• APL. lie + Case . Keyboard
w/Keypad ...
...$ 119
• SS SER IAL CARD ...
. ..... .$ 68
• APL. lie + Repl acement
Keyboard .. .
... .... .. ..... . ....... $ 58
• APL. lie Replacement Case .. ..... $ 58
• Power Supply (replacement
II + or lie).. . .. .................... .. ...... $ 39
• APL. lie + Detachable Keyboard
w/Keypad ...... .................... .. ...... $ 99
• APL. II + Compatible Mother
Board .... .... .. ............................. $1B9
• APL. II + Replacement Case ....... $ 38
• APL. II + Replacement Keyboard$ 38
• APL. II + External Keyboard .... .... $ 79
• APL. II + Functional , Numerical
Keypad & Case .. ...... .... .. .. ...... .. .$ 79
• EPROM Writer Card .... ........ .... .. $ 68
• Z-80 CP/M CARD .. .. .......... .. ...... $ 38
• GRAPPLER Compatibl e Printer
Card ....
.. .................... .. ...... $ 39

•
•
•
•
•
•
•
•
•
•

PRINTER CABLES .. ...... .. .. .. ...... $ 13
80 COLUMN CARD FOR II + ..... $ 42
Disk Controller Card II + or lie .. .. $ 39
16K Memory/Language Card ..... $ 29
Joystick II + or lie .... .. ................ $ 15
Fancy Joystick II + or lIe .... .. ....... $ 19
Half Height Disk Drives II + or lIe .$118
lie Drives .. . .. .. .... .. .......... .... .... .$138
Super Cooling Fans II + or lIe ...... $ 24
APL. Video 7 RGB .... .... .......... $ 158

2e CASE & KEYBOARD
w/KEYPAD

MAIL TO BTE Computers, Inc.
14644 N. CAVE CREEK RD. #6· PHOENIX, AZ. 85022
P.O. BOX 30705C • PHOENIX, AZ 85046·0705 • PHONE (602) 867·8962
MASTER CHARGE. VISA. ARE WECLOME. COD 3.9% . $5.00 MINIMUM SHIPPING & HANDLING.
NOT RESPONSI8LE FOR TYPOGRAPHICAL ERRORS. ALL PRODUCTS SUBJECT TO AVAILABILITY
OR STOCK ON HAND. ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE!
ALL SALES ARE CASH DISCOUNT PRICESt REFUNDS ARE CREDtTED ONLY.
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DARE TO COMPARE!
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PC/XT·COMPATIBLE
COMPUTER SYSTEM
~~

SYSTEM COMPONENTS TO OTHERS & SAVE!

OURS

THEIRS

-25K Memory included
- 150·Watt Power Supply
-Monochrome Graphic
Printer inc luded
-Name·Brand Disk
Drives suc h as TEAC
& QUME
-MAGNAVOX High·
Resolution TTL Monilo r
- Full Warranty on all
prod uc ts: 1 yr. Warranty
1£....;.......-.;.-.___... on board s. 2·yr. on
MAGNAVOX mon ilors

-On ly 128K or OK
- 135·Watt unit
-wlo Graphi cs or Prinl
capability
-Brand XYZ... Mama·

san." or worse
-Low resolution.
no-name monitors
-9O· day Warranty
(if you're lucky)

.. 5 33.00
IBM PC-XT Type Case No. 90180 . .
........... ... 65.00
150-Watt Pow.er Supply No. 90155 . ..
.. 45.00
5150 IBM-Type Keyboard No. 90130
Mother Board expandable to 640K
with 256K installed No. SPCL03 . .
. .... 135.00
Monochrome Graphic Printer Board No. 99010 ............. 75.00
Floppy Controller Board No. 92260......... ....
. . .. 29.00
2-Floppy Disc Drives at $95 each No. 93140 ............. . ... 190.00
12" TTL High Resolution Monitor
by MAGNAVOX No. 96710 ..... . ..... . .. . . . ........... . .... 67.00
Complete with Instruction & Assembly Manuals.

YOURCOST ...........

$639 00

Any o f t hese components may be purchased separalel y. All boards guaranleed
lor 1 year. IBM . PCIXT are trad em arks o f International Bu siness Machines, Inc.
Some assembly req uired.

SmarTeam Modem

Uses RS 232·C
Connector
No. 91990

MAGNAVOX

Color
Monitor

\. at 300 Baud & 1200
Baud
-H ayes Compalible
-Au to Answer, Dial
& Red ial

Avatex 1200 Modem
-Auto Answer. Dial & Redi al
-FCC Approved
-PC TALK III Soflware included
-Au tomatic Self Tes t on Power·Up

COMPARE AT $199.00
No.97070 . .. .... ...... . $ 8 7 . 0 0

ADD·ON BOARDS FOR IBM®
COMPATIBLE SYSTEMS
Printer Board
-Built in Parall el Printer Pori -Text:
25 line x 80 column -Graphics: 720x348
resolution -TIL High Resolution OU ~~I
No.92270 .............. $ 7 5 . u O

'f

I/O

Multi
Card
·Built·in Floppy Con l ro ller th ai can
drive 2 floppy drives -Two RS 232 Serial
Adap l ers -Timer Port -Paralle l Print er
Port -Joystick Adapter
No.96770 .............. $ 8 4 . 0 0

232

M I
-Expan!b~~
~~~y~!~:e~~~port.

RS
Serial Board
-1 Seri al Port -2nd Port optional

Game Port • Parallel Printer Port 'Cl ock
Calendar wi Battery Backup 'So flware.
Manuals and Cable s
No. 92290 .... ...
... $ 7 5 . 0 0

No. 923 10 ........ . ..... $ 2 7 . 0
Parallel Printer Card
'Also may be used as 110 Port

2
I---C-o-Io-rG-r-a-ph-ic-s-B-o-a-rd----l NO 912070pOp" y" O
" I:s
" k" 'c" o $ntro111'e r
-RGB and Co mposite Port -Light Pen
Interface -Graphics: 320 x200 (c olor);
640x200 (BW) -Text: 25x80
No. 92280 . . ...

... $65_00

PLUS A HUGE SELECTION

·
F

-Drives 2 internal drives -Includes cable
IBM PC
fbi

~09226;.ompal .. e..

$29.00

CABLES & ACCESSORIES!

THE WHOLESALE OUTLET
DEPT. BY, 1 INTERSTATE AVENUE. ALBAN Y. NY 12205. To order
call 1·800·344·4387 (Non·NYS Res.) or 518·459·7883 (NYS Re s.)
Personal and company checks accepted (on mall·ln ord ers).
Customer pays fre ig ht & handling FOB Albany. NY. Non·credit
card orders shipped UPS, C.O.D. Minimum order $25. Dealer and
larg e quantity orders call 518·459·7883. Ask for Co mputer Dept.
Some item s no t as pictured . Prices subjec t to c hange.
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fil es already on the vo lume. Furthermore, when you open
the folders on the DASCH. the icons inside are widely scattered. requiring (at least) a "Clean Up" command to get
things straightened o ut. The clue seems to be in how the
desk to p file is crea ted or restored. If you're doing a
Restore command on the Mac Bottom, answer "yes" when
it asks you if you want to update the desktop file. Of
course. if yo u have fo lders already sitting on that volume.
they'll end up being unnamed. and special icons may be
lost. All in all. it points to some inadequacy in the utilities,
the Mac operating system, or both.
MASS STORAGE COMPARISONS

.... $ 1 6 5 . 0 0

Monochrome Graphic

Benchmarks that I ran
on different mass storage
devices showed an
interesting correlation
between speed and fragility .

Inquiry 373

Just to compare the relative speeds of different mass
storage devices. I ran a set of " benchmarks" consisting
of performing typical user actions: copyi ng a file. duplicating a fi le. opening an application. opening a document
(by double-clicking it) , and exiting back to the desktop.
I used Microsoft Word (version 1.00). wh ich fits the bill
nicely because of its size and popularity. Note that all tests
were ru n after having opened Word a few times. so that
it no longer checked for the master disk.
The tests were run on a standard 512 K-byte Mac. except
for the internal RAM disk. which was run on a Levco
Monster Mac (2 megabytes) using Assimilation Process's
Mac Memory Disk software. For that test. I sized the RAM
disk so that only 512 K bytes o f application memory was
left. so that there would not be an " unfair" advantage in
copying files. All tests were run under Finder 4.1: both
Macs had the old (64K-byte) ROMs and single-sided (400Kbyte) drives. The hard disk was the 20-megabyte MacBottom. and the external RAM disk was the I-megabyte
DASCH.
Part o f wh at made the timings so difficult was .their
variability. Generally, tim es tended to get better when they
were repeated with few or no actions in between. For example. repeatedly opening a document. then exiting back
to the desktop, tended to yield the best time for both actions. However, the times didn't always keep going down:
they would occasionall y jump back up by a second or two
(or more).
A few interesting features of Word showed up as welL
For example. the time to open Word on a two-drive floppy
disk-based system is shown as 12.4 seconds. That was
with disks in both drives. If I removed the disk from the
(colltillued)

THE

MOST
AFFORDABLE.
IBM AT®
COMPATIBILITY

FASTER
QUANTUMni

40%

AT TURBO
with

QUANTUM
XTTURBO
00

$899

o 8088·2 Processor (CPU
BOARD, MADE IN USA)
o 4.77-8 MHz speed switch
selectable
o 256K expandable up to
1MB on board
o Two-360K Floppy Drives
o Mono or Color Graphics
Card
o Hi-Res Mono Monitor
o Parallel Printer Port
o AT style keyboard
o Full (1) One Year Warranty

QUANTUMXT
$79900
o 8088 Processor
o 256K expandable up to 640K
on board

o Two 360K Floppy Drives
o Mono or Color Graphics Card
o Hi-Res Mono monitor
o Parallel Printer Port
o AT style keyboard
o Full (1) One Year Warranty

o 80286-8 Processor (CPU
BOARD MADE IN USA)
selectable
up to
2MB on board
o 1.2 MB Floppy
0 20 MB Hard Disk
o Parallel Printer Port on board
o 200 W. Power Supply
o AT style keyboard
o Fully assembled , tested and 48
hour burn-in .

o 6-8 MHz speed switch
o 512K RAM expandable

o 20 MB Hard Disk Sub System (Controller & Cable) .
o 20 MB Hard Disk (40MS) For AT .
o 33 MB Hard Disk Sub System (Controller & Cable) .

.$ 465.00
. .$ 650.00
$ 695.00

0 33 MB Hard Disk (40MS) For AT . .. .. . .... . .... . .. .. $ 750.00

o 68 MB Hard Disk (25MB Voice Coil) . . . . . . . . . . . . . . .. $1499.00
.. .. .. .. .
. $ 899.00
o 60 MB Tape Streamer Back Up .
o Mono or Color Graphics Card ..
.. $ 110.00
o 14" TIL Mono Monitor .. ..... . . . .
. . . $ 149.00
o 12" TIL Mono Monitor . . . . . . ... . .. .... ..
. ... $ 99.00

20MB
HARD DISK
and

FULL ONE

YEAR

WARRANTY

$I99S00
call
(7X4) 259-1127
for

QUANTITY
DISCOUNTS

AFTON COMPUTER INC.
24825 CALLE EL TORO GRANDE • EL TORO, CALIFORNIA 92630 • TELEPHONE (714) 259·1127
Inquiry 12 for End-Users. Inquiry 13 for DEALERS ON LY.
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ACCORDING TO WEBSTER

Table I : Some comparative times indicating relative performance of different types of mass storage on the Macintosh . The file used
is Microsoft Word (version 1.00) and is 125 K bytes. The document is the Memo file included on Word's master disk. The figures
in parentheses are normalized times that tell you how much faster the internal RAM disk is than the other means of storage.
Internal RAM Disk
(Assimilation Process)

Floppy Disk (single-sided)

Hard Disk (Mac Bottom)

External RAM Disk
(DASCH)

Copy File from Floppy

35 .0

23.6

13.2

7.9

Duplicate File

16.9

9.2

4.3

0.7

Open File (application)

12.4

7.9

5.2

5.0

Open File (document)

23 .6

10.6

6.8

6.4

Exit to Desktop

29.0

11 .6

6.8

4.7

Combined Time
(copy, open doc, exit)

87.6
(4.6)

45 .8
(2.4)

26.8
(1.4)

19.0
(1.0)

external drive but left the drive connected, the time increased to 20.6 seconds. If I then disconnected the external drive. the time remained about the same (i.e., around
20.5 seconds). However, no such variation occurred with
the other configurations, except that the time to open
Word increased somewhat the first few times it was
opened with disks in the drives. Strange.
The timings, found in table I. confirm what you'd
suspect: Internal RAM disks are faster than ex ternal RAM
disks (though not by much), which are faster than hard
disks. which are faster than regular floppies. The last row
in the table-Combined Time-adds together the first.
fourth, and fifth rows to give you a feeling for just how
these ti me differences ca n accumulate.
The interesting correlation here is between speed and
fragility. An internal RAM disk is the fastest form of mass
storage. but it's also the most vulnerable. Files can be irreparably lost or damaged by power glitches, system
crashes. or even programs that run amok. And . of course.
if you turn the machine off without saving all your files
to more permanent storage. they're gone for good. Some
firms are developing software to preserve the contents
of RAM in case of a system crash. allowing you to do a
"warm" boot and still find the RAM disk and your files
there. but that's no help against the other dangers.
External RAM disks shouldn't be affected by system
crashes. rogue programs, or turning the computer off.
Power glitches and outages can still cause a problem.
though. unless the RAM disk has some sort of battery
backup. As mentioned. the DASCH unit I have has no battery backup. though the folks at Western Automation claim
to be working on one.
Hard disks shouldn't be affected by much of anything.
but. unfortunately, they are. Power glitches at the wrong
time (e.g .. during a write operation) can cause problems.
as can turning off the computer at the wrong moment.
Physical shocks or movement can also affect them. causing the dreaded head crash. where the read/write head of
the disk drive actually touches the surface of the disk itself.
The Mac Bottom has some protection against both problems. The desktop Special menu has a Shut Down option
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that moves the heads off the disk. then reboots the system;
you should select this before turning the Mac off. I would
be happier with a design that didn't require this shutdown
step. but the MacBottom has survived power glitches and
many power-downs without the Shut Down. so it doesn't
appear to be overly sensitive in this area. As for shocks
or movements. the under-the-Mac location does a great
job of preventing accidental bumping or jostling.
Floppy disk drives are the heartiest form of mass storage
(except. of course, for cassette tape, which we can safely
ignore). least affected by crashes and other physical events.
What few floppy disk problems I've had are related
primarily to software (usually operating system) errors during reads and writes-and those will affect all forms of
mass storage equally. Of course, the floppy disks themselves can be physically damaged. but the advent of the
3 Y2-i nch not-so-floppy disk has done much to eliminate
those dangers. (A friend of mine. Matt Yuen, once put an
address label and a stamp on a 3Y2-inch disk and dropped
it in a mailbox. It arrived at its destination in working condition. with all data intact.)
So which is best for you? Well. that depends upon what
you want and how much money you have to spend. These
four options are not mutually exclusive; as I type this. the
Mac at my left shows on its desktop three hard disk
volumes. a floppy disk volume. and two RAM disk
volumes. one internal and one external. My personal
preference would be a 1- to 4-megabyte Mac with a
20-megabyte hard disk and running an internal RAM disk.
On the other hand, if you have a lot of Macs in a network
sharing a hard disk, giving each Mac an external RAM disk
would improve performance of each workstation while
redUCing susceptibility to crashes and (with battery
backup) power glitches or failures.
WRAP-UP

Next month, I will continue my attempt to catch up with
the backlog of new products. I may also start a follow-up
on last month's 68000 benchmarks. giving timings comparing different compilers on the same machine. But no
promises. Until then, I'll see you on the bit stream. _

LETTERS

(contillued from page 24)

let me describe some of the specific
problems. such as the one with overlapping windows. This occurred specifically
with small windows that had completely
disappeared behind larger windows. There
is an "under" menu selection to bring out
hidden windows. but the mouse must be
positioned over the hidden window. which
is hard to do and rather frustrating. There
are much better ways to do this. Overlapping windows represent sheets of paper
lying on top of each other. The way one
looks for hidden papers is to move the top
papers. This suggests a simple solution:
Move the top window to the bottom and
thus uncover the hidden windows.
The window-frame moving algorithm
follows the mouse while continuously
flashing or painting the entire frame in
white. which presents another problem.
Since it takes a noticeable length of time
to paint the frame. it is impossible for the
system to follow the mouse with acceptable speed. The flashing effect is unpleasant. and in larger windows it deteriorates
into nauseating waves of white. A simple
rectangular outline is fast and adequate.
as demonstrated by the Macintosh and

a number of other systems.
The Smalltalk-80 documentation is far
from adequate. The system is not selfexplanatory. Despite heavy use of the "explain" tools and the various books and
manuals. figuring out what classes and
their methods actually did was a frustrating experience.
On the other hand. the power and elegance of the documentation tools is quite
impressive. Perhaps someone mistakenly
thought that automatic documentation
might make up for a lack of standard
documentation. The fact is. Smalltalk requires documentation every bit as muc.h
as any other large system. and perhaps
even more so because Smalltalk is
dynamic. The Smalltalk books are excellent. but the nature of the system
demands far more internal reference
material.
I find it surprising that graphics are so
little used for documentation. Smalltalk-80
suffers from a lack of graphics tools in
general and is desperately in need of
painting and drawing facilities along the
lines of MacPaint and MacDraw. The existing paint facility is too slow and cumbersome for any significant work. With basic

graphics tools. it would be possible to add
graphic documentation tools. which in
turn would make high-quality internal
documentation possible.
After years of work with various low- and
high-level systems. I am quite used to
working with poorly documented ones.
There is no doubt that much of Smalltalk-80 is better documented than the
average system. What is different. though.
is the dramatic contrast in relative quality of various parts of the system. The textoriented documentation tools are outstanding. but the documentation itself is
poor. Smalltalk is a graphic system . but
graphics are used only minimally for documentation. When a system has so many
fine components. any flaws stand out.
Smalltalk-80 did make me more productive: possibilities were opened that I would
not have considered otherwise. Yet. I
should have been even more productive.
The flaws were so much in evidence that
using Smalltalk was not the enjoyable experience it should have been. Such a system is unlikely to enjoy any significant success with a wider audience.
I. GANAPATHY

Vancouver. British Columbia, Canada.

Princeton Graphic
Systems-the choice in
PC monitors.
High resolution.
Sharp, criSp text.
Bright, vibrant colors.
Full PC compatibility.
Rugged dependability.
We design our
monitors to meet your
most demanding computer needs.
From sophisticated
business graphics to
basic word processing, we make sure
there' 5 a Princeton
monitor for you.

For the second year in a
row, you 've voted our high
resolution HX-12 RGB color
monitor the number one
color monitor in the world .•
Thank you for your vote of
confidence ..
• Resulls of PC World's " Worfd Class
PC Contest" for 1984 and 1985.
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This is all it takes
to get IBM, Apple,
Macintosh -a nd (

"""~""l

talking to each othec
And it's simple and inexpensive.
Now a powerful GridNet™

Local Computer Communications Network is as close as your
nearest electrical oudet.
Thanks to GridComrn's
Communicators, virtually any
office can create its own high
speed, error-free GridNet™ ...
instantly! There's no need to
purchase special system software.
And there's none of the expense

and inconvenience of installing
additional wiring. Because a
GridNet™ utilizes your existing
electrical grid as a highly-effective
data transmission medium.
And a GridNet™ will support IBM PC, XT, AT, and all IBM
compatibles, Apple and Macintosh,
Hewlett-Packard, Tandy, AT&T,
Epson, NEe. .. all the most popular
micros and peripherals, in the

.
Find out just how ~'¥':'\;'JI:t, .!
to increase your offices
tivity. See your local
or
contact 'The Great Communicator" for more information.
sys~ems.

Inquiry 401

C·H·A·O·S M·A·N·O·R M·A·I·L

Conducted by Jerry Pournelle
CREATIVITY OR STRUCTURE?
Dear Jerry,
I couldn't help writing after reading the
letter to you in the March BYTE ("Language, " page 293), As best I ca n tell ,
David Su its and you share the view that
the balance between creativ ity and structure in programming leans more toward
creativity than structure, Both of you seem
to find that structure is at least as much
of a burden as it is an aid, Truly, with no
offense intended, this makes no sense to
me-and I suspect at least a few others
feel the same, After some thought. I think
I have the real answer to the creativity/
structure debate.
When I read the letter, I considered how
I might make the light of reason dawn on
both of you . Now I am sure that I cannot.

I am convi nced that my best arguments
in favor of structure (as embodied in my
favorite language, Modula-2 ) would make
only a little sense to you. It could not make
sense because I cla im that structured programm ing provides exactly those benefits
Mr. Suits claims for his approach.
There must be at least two different
kinds of programmers in the world. I don't
mean good ones and bad ones. The difference is not one of skill, but of approach.
Some prefer a structured approach, and
some prefer a fluid approach. Since I find
the structured approach the only reasonable way to program , I cannot imagine
why anyone would Willingly suffer under
the anarchy of fluid progra mming. No
doubt. I seem to Mr. Suits to be willing to
go through my program ming life wearing

the straitjacket o f structure. (I refer to
David Suits because I have his letter
before me, although I also remember your
article ("Come to the Faire:' July 1985 ).
I think I see this difference between our
two camps most strongly in Mr. Suits's use
of the term uncreative to describe those of
us who thrive on the structure of Pascal
and Modula-2 . I resented the use of such
a pejorative term when I first read it. but
I suddenly realized that I was thinking of
eq ually pejorative terms to describe the
approach to programming that Mr. Suits
advocates. I think we're dealing with a
relative issue here.
I'm not alone in thinking the only real way
to program requires structure. I work with
people who love Modula-2. To us. the
(continued)

Princeton monitors
set the pace.
To become a leader, you 've
got to keep ahead of the
croWd . At Princeton, we set
the pace . We delivered a color
monitor for the IBM PC before
IBM, And continue with a full
line of state-of-the-art quality
monitors . Monitors that deliver
the featu res you demand .

Add to it a fine dot pitch . A
nonglare screen.
Our flicker free
technology.
And you 've
got an image
that makes you
more productive, less fatigued.

High resolution.
Sharp, crisp characters.
Bright, colorful graphics.

Our monitors are compatible
with the leading
brands of personal computers .
IBM '·, Compaq '·
and more. But
we go one step
further . By paying
close attention to ergonomic
detail , we make monitors
compatible with you .

Take a close look at a
Princeton monitor. You 'll see
the sharp, crisp characters
and fully formed graphics
that make our monitors stand
out against the competition .

Easy to use.

Dependability.

Bringing you the future.

You can count
on Princeton
~-t"': -:1I---.
monitors when
you need them .
They 're rigorouslyengineered
and manufactured under the ----=..-- highest quality control standards. Backed by a full oneyear warranty. Supported by a
nationwide service network.
The result: monitors you can
depend on .

Princeton continues to set the
industry pace with products
like our HX-12E, the first IBMcompatible high resolution
RGB color monitor with a
.28mm dot pitch to support
IBM's Enhanced Graphics
Adapter. And our SR-12P , the
first IBM-compatible analog
color monitor, with a ,26mm
dot pitch to support IBM's
Professional Graphics Controller. ..

Princeton 's
HX-1 2Egives
you brilliant
64-color
displays and
extra sharp
text.
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Introducing a P351 that will make you look great in black and
white and in color-P351C.
It sells for only $150 more than the industry's best selling full-function dot matrix printer, our own P351.
Toshiba 3-in-One printing means striking letter quality
text, high speed drafts, and graphics that make your message crisp and clear.
Like the P351, the P351C is very compatible, gives you
a 24-pin printhead, and our 200,000, OOO-character printhead
life-the most reliable printer you can buy.
And if you buy before September 30,
1986, you get Microsoft Chart version
2.01, forfree.
Microsoft Chart makes it easy to create a
variety of commanding graphics. And Toshiba gives you the
persuasive power of color. You'll be printing high-quality
360

BY T E • IU NE 1986

presentations, business graphics and overhead transparencies in no time.
Microsoft Chart is just part of a terrific $350 value Start
Up Kit, which also includes ribbon, overhead transparency
sheets, and handy starter guides. Allfree if you buy the
P351C before September 30, 1986.
Act now. Call for the name of your nearest Toshiba
printer dealer. See this great new printer. And take advantage of this great offer fast.

Microsofl is ., registered tradema rk of Mkrosufl Corpor'lLioll.

Call1-800-4S7-7777.
In Touch with Tomorrow

TOSHIBA
TOSHIBA.AMER ICA, INC., Inlormalion Syslems Division

Inquiry 407

CHAOS MANOR MAIL

structure built into Modula-2 lets us express our creative ideas more quickly.
make modifications more easily. and avoid
details that detract from the problem at
hand. David Suits (and the people who
feel as he does) expresses exactly the opposite experience when worki ng in a
highly structured language.
I'm almost sure that this is a never-thetwain-shall-meet issue. The only remaining question is to decide whether it's a
matter of nature or nurture. (This could
take a few hundred years!)
I want to go on record as com ing down
on the nature side: I think preferences in
approach to programming are due to
temperament more than to whatever traditions are passed down to us or the longterm consequences of first experiences.
I first learned BASIC and then dabbled in
FORTRAN . My first experience with
ALGOL was a great relief; I had found the
language I'd been wanting all along without knowing it. Now. although I get along
all right in Pascal. I like Modula-2 best.
It is possible that appreciating structure
is an acquired taste and that enough experience with it might change the mind
of some of Mr. Suits's camp. This is the

common assumption of people in the
structure camp. but I suspect they may be
dead wrong. Proponents of both camps
may be speaking on ly to th ose who
already agree with them .
For instance. in the March issue you say
you stil l use BASIC for much of your work
in spite of expressing an affinity for
Modula-2 . I have a friend who may be a
more extreme case. he programs in BASIC
and then converts to Pascal. BASIC is his
working language. but he likes the speed
of Pascal. My friend also finds Modula-2
attractive. but he plans to continue developing in BASIC and then translating into
some other language.
I simply could not function that way. I
would not dream of using BASIC for more
than 25 or 30 lines o f code (and would
prefer to never be stuck with using it) . I
just can't follow BASIC. Unlike you. I would
never choose BASIC over Modula-2. Although I am willing to allow that other factors are involved. part of that difference
in the way you and I operate seems to be
a matter of temperament. You and I both
profess a liking for Modu la-2. but that liking means quite different things to the two
of us.

By the way. I think the analogy to the
writing process that you presented in July
1985 ("How Do We Really Do It? " page
322) was quite apt. I didn't agree with the
conclusions you drew with regard to programming: now that I think about it. I don't
approach writing in the way you described
either. (Writing is my profession. too.)
It seems clear to me that different approaches to programming can be attributed (at least in part) to temperament.
This suggests that particular programming
languages are best suited to particular programmers . not to programming per se.
JOHN M. CRAIG
Technical Support Specialist
Modula Corporation
Provo. UT
You've misunderstood, which is probably my fault. First: I don 't do much programming any longer. I'd very much like
to. and now that I'm not fleeing carpenters every couple of days, I may have time
to: but until then, any programs I do are
very much in the quick-and-dirty category. Often they can be tacked onto a
structure I've already written; and since
(continu ed)

Princeton
outp'erforms the
industry.
Only Princeton delivers the
outstanding price/performance value you've come to
expect from an international
monitor company.
When we set out to design a
Princeton Graphic Systems
monitor we do it right. We
combine advanced
technology
(like a fine
dot pitch)
with

modern ergonomics (like a
nonglare screen) for a superior
performance monitor.
We build them with quality
components to work day in
and day out , even in the
toughest conditions.

We're looking better and
better.

Your support during 1985
enabled Princeton to grow
three times faster than the
personal computer industry as
a whole . Our installed base of
high resolution monitors in this
segment alone grew beyond a
quarter of a million ...
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those are mostly in CBASIC. I can either
take time off to convert everything to
Modula-2 or continue with CBASIC. I
haven't time to make the conversions. I
very much wish I did.
Second: it's only recently that there
have been implementations of Modula-2
that provided an endurable programming environment. When I had the Lilith
here-alas, your company has ree/aimed
it-it was a snap to do programming in
Modula-2. Given that kind of environment where the machine manages all the
gory details, you can be quite creative:
but. alas, most people in the micro world
find that structured programming requires that we keep track of some pretty
onerous details by hand.
Lately I find myself more a moderator
than a participant in language debates.
Programming is fun, and I try to keep
track of what's going on. But until I have
more time, I'm likely to remain a moderator. Alas.-Jerry
CAVEAT EMPTOR
Dear Jerry,
The trouble with Pournelle's law (February Chaos Manor Mail. "Know Your
Dealer." page 315) is the assumption that
the average home computer buyer can find
a vendor whose staff knows anything
about computers. much less a vendor with
more expertise than the purchaser. The industry may have been started by hobbyists who understood every solder joint. but
it has long since been taken over by business types whose idea of "long term" is
90 days and whose idea of "technical" is
the copious use of buzzwords (note that
1 said use, not understanding!). The industry is now dominated by mass merchandising operators. many of whom are
snake oil salesmen. So even if you find a
store with knowledgeable personnel. you
may have serious problems.

My advice to a new buyer is to adopt
an attitude of caveat emptor. More concretely, do all the folloWing:
Learn about the hardware and software
before you do anything rash .
If you somehow find an honest and competent dealer, stick with that dealer; it's
cheaper than mail order in the long run.
Pay by credit card (not debit card); this
will give you certain legal rights you will
not have if you pay by check or cash. If
you can arrange for the purchase to be
legally considered a mail-order transaction. you can get the USPS to help you if
you are sold a lemon.
If you don't have a trustworthy dealer.
order from the cheapest source you can
find : You probably won't get any meaningful support anyway. The well-known
and high-priced manufacturer will swindle
you on service as cold-bloodedly as anyone else. But forget the Brand X product
that is not serviced by any independents.
Read the instructions. Follow them, even
if you know "shortcuts." You ca n always
burn out your motherboard later. if the
need arises.
Order all available documentation. Yes.
I know it's expensive; so is not having it
when you need it!
If a dealer proposes a package. ask for
a demonstration that will show if all the
pieces work together. If the dealer starts
to tell you that the "ABC 666" monitor is
" just the same" as the "XYZ 4 56:' that " I
don't have this but do have that:' that a
certain printer is equivalent to another, or
tries any other substitution. walk out. If
you don't. you will learn more than you
ever wanted to know about the Tower of
Babel.
Ask somebody who owns one. especially if that person is dissatisfied. Get into
a BBS and ask about skeletons in the
closet.

Find out what the vendor means by
"compatible" ; it may not be what you
mean.
Get it in writing. Make sure that you include all representations made by the
dealer and that you specify both a full refund and a penalty for delay. But don't expect the dealer to stand behind claims
made by the manufacturer: The dealer
can't afford to and has no control over the
manufacturer's flackery anyway.
Don't buy any copy-protected software.
It will interfere with backup; it will cause
you problems if you go to a faster machine, a faster disk, or a faster clock on
the same machine. It may even give you
grief just for installing a new version of
your operating system.
Beware of terms like "high-res": They are
just so much snake oil. In practice. "highres" means "the resolution offered by
what I am pitching ." Metz's law states: "If
it's reall y high-res. the manufacturer will
tell you what the resolution is: if numbers
aren't given , the manufacturer is ashamed
of them." Practically. anything less than
640 by 200 in color or 720 by 350 in
monochrome is suitable only for
masochists.
Consider your intended use. then evaluate the trade-offs of resolution versus
number of colors versus speed. Also consider the relative importance of horizontal and vertical resolution for your application.
Don't equate a requirement with a proposed solution. For instance. you do not
require a mouse. but you may require the
ability to point at data and to drag it
around the screen . A mouse is a solution.
but so are other methods. Identify all solutio ns. then select the one that best fits
your needs and budgec The first solution
proposed by a vendor will be the one that
best achieves the vendor'S objectives.
(continued)

Value-rich , low-costUniLabll UnivellIalDevelopment
Laboratory turns your IBM PC or look-alike into a
complete Development System. Supports more than
120 microprocessor types!

NEW! DEVELOPMENT SYSTE M

Up to 128K bytes of EMULATION ROM
allows you to make program patches
instantly. Since the target ROM socket
connects data and address lines to both
the analyzer and the emulator, no
expensive adaptors or personality
modules are needed .
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The powerful BUS STATE ANALYZER
features four-step sequential triggering,
selective trace, and pass and delay
counters. Symbolic trace disassemblers
and debuggers are available for Z-80,
8048, 6500, 6800, 8031 , 8085, Z-B, 1802,
8088/80188,8086/80186,68000 & more!

Bonus! Built-in PROM PROGRAMMER
and STIMULUS GENERATOR.
Call today, toll free 1-(800) 254-8500 or
(415) 361-8883 (in CAl

ORION 702 Marshall Street
Instruments Redwood City , CA 94063 USA

Inquiry 249

Princeton
is the best choice
in PC monitors.
When you're looking for a personal
computer monitor, look at
Princeton Graphic Systems. Our
growing family of high quality
personal computer
monitors delivers
compatibility ,
brilliant colors,
high resolution,
and dependability.
Whether you're
designing sophisti-

HX-12E. Our EGAcompatible monitor gives
you 64 vivid colors . Extra
sharp text and graphic
displays. The finest dot
pitch (.28mm) of any IBMcompatible enhanced
monitor. Nonglare screen.
Fully compatible with
IBM 's'" Enhanced Graphics
Adapter (or equivalents).

SR-12P. Top-of-the-line
analog color monitor
features ultra high resolution
(640 x 480). 4.096 colors
for superb graphics. The
finest dot pitch (.26mm) of
any PGC-compatible
monitor. Laminated nonglare
panel.

cated business graphics or
number-crunching a financial
spreadsheet. That's why Princeton
is number one in the minds of more

HX-12. High resolution RGB
color monitor with .31mm
dot pitch gives you better
graphics, better text than
IBM's Color Monitor (5153).
Nonglare screen. Voted
" Best in Ihe World " two
years running in PC World's
"World Class PC Contest" .

GRAPHIC

Inquiry 271

5R-12. Super high resolution RGB monitor with a
.3 1mm dot pitch. Compatible with Sigma Designs Color 400 board and others.
Gives you 400 lines of
resolution. Nonglare screen.

All monitors come with free data and power cables.

Visit your local computer store today and ask about our full
line of high resolution color and monochrome monitors.
Monitors that live up to the Princeton Graphic Systems
tradition of quality, performance , and value .

and more personal computer
owners every year.
For the very best in PC monitors,
the choice is clear: Pick the com ~
pany that's at the
top . Princeton
Graphic
Systems.

MAX-12. High resolution
amber monitor. When used
with an IBM-compatible
monochrome adapter
delivers 720 x 350 resolution . With an IBMcompatible color adapter.
640 x 200 resolution with 15
shades of amber. The
monitor automatically adjusts to either card .

HX-9/HX-9E. Compact nineInch high resolution RGB
monitor. Perfect for workstations where space is at a
premium. Both feature a .28
dot pitch and an etched dark
glass screen . Ergonomic features like a bulitin tilt/swivel base, nonglare screen. and a builtin green/amber switch. HX-9E
is compatible with IBM 's EGA
(or equivalents).

Princeton Graphic Systems, 601 Ewing Street, Bldg . A,
Princeton, NJ 08540; (609) 683-1660; TLX
821402PGSPRIN; (800) 221-1490, ext. 104.
IBM is a trademark of International Business Machines. Inc. Color 400 is a rrademark
of Sigma Designs. Inc. QuadEGA+ Is a lIademark of Quadram Corp. Compaq ,sa
Irademark of Compaq Computer Corp.
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He who travels much
appreciates daily setvice.
You don't need an ancient
proverb to know daily service is
important to business travelers.
That's why United offers qaily
service to Tokyo, Hong Kong,
Osaka, and Sydney from more top .
business centers than any other
airline.
And United offers daily
nonstop service to Tokyo from five
U.S. gateways .
. You'll enjoy all the convenience of one-airline service
from Tokyo to Seoul, Manila,

Singapore, Bangkok, Beijing and
Shanghai.
And now, Mileage Plus offers
a 50% bonus in First.Class, a 25%
bonus Business Class and several
other generous Royal Pacific
mileage bon~ses.
.
"United's Royal Pacific Service.
Call your T vel Agent.
Or ca:ll United. .

W

r

. ',..You're WI justjlyipg,
\ you'reflying lOeJrretidly skies.

which may not be compatible with yours.
Once you have your system. get in the
habit of backing up disks.
SEYMOUR

DISKETTES

SONY.:

CHAOS MANOR

J.

METZ

-Jerry
P-SVSTEM
Dear Jerry.
I' ve read BYTE for years and love it I've
read your column since it started and
loved it. Yes. loved it. because today I read
that the p-System is "the original userhostile operating system ." Never! It may
be unconventional-after all. a prompt line
that shows you all the possible options at
any stage is not like CP/M's or MS-DOS's
wonderfully user-friendly A> prompt.
After all. the standard p-System screen
editor isn't at all like those with 574 different keystrokes. and it does work well
with both free text and programs. and it
does leave the cu rsor at a syntax error
(optionally. not compulsorily) . Differentyes: user-hostile-never! You praise
MOSYS. but its editor is reported to have
many shortcomings.
F
t $79 .95 (aval'1 abl e from Pecan ).
Ina ly.i a
the UCSD p-System with compiler. editor.
and native code generator (with 8087 and

5111~

14~

as~

SINGLE'SIDE HIGH DENSITY

Annandale. VA
Well-there are still some dealers who
understand what they're doing: as you
say. if you find one, it's worth a lot to keep
that dealer. But recall that Pournelle's law
says: "If you don 't know what you're doing. deal only with people who do." It
doesn 't condemn you to perpetual ignorance.
It's still a good idea to learn something
about these little machines. It's fun , too.

3~'

af

Single Side .
Double Density

VIDEO
CASSETTES

DOUBLE 'SIDE

J

46_9

(MIN.)
50.

&4 ea.

Manufactured 100% by one of the BIG
BOYS. IF you need a good Disk this is it.
IF you need a name, we call them GOOD.

-Delaware 1·800·451·1849

,~ O'd f.).able

*Oklah~~a °Hii0'65'4:4058
-N;V~d~" j.'S·00-621'· 6221
P08;J. ' ?'J _

Double Side
Double Density

•53 ea.
"!m'

·Delaware HOO'45H849

Ois~ette:r. -Oklah~mtj:iiiifi"65r4il58

•

-N;V~di" f8ii0-621"6221
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TERMS: ~1In,mum200I sks cy S35QP - VI SA Q. MaSlerC ard accep l(~d
COQ oroers add 2<¥I Ior special handling SHIPPING: 3 ~ .1. 5~ Diskettes.
Add 30S1 lor every 100 Dl ske!1 eS or any fra<; llon OlCl col 8"Dlsl..c ltcs . Add
4 "" for ever y 100 Dlskellcs or any lrac llOfl 'hPr col We Ship UPS . oldclS
leQulflflg .;:)!her Oelo ver ymcthoa s aaa
plus 2\' of l otal order

M'l1Imum 50 Diskettes. _
VI ~:·r'J~a~~·;~-a~:~,ed
C.Q.OOrdCrs add 2 ~ I ol SpeCia l handling SHIPPING: 5~ OtSI...!tt.:!s.
Add 3~ 'or eve, y 100 D,skeltes or any trac tion Iheft.:...,'
WI! 51110 UPS.
O/OlliS I CQu"" ng Olner (1elover y melho(b add srllDl),n(l Plu:. 2 -~ 01 10l ai o/lle

TERMS:

•

"'J}Y§nlJ.
WARRANTY
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Disks

1540

79
I min

S 'S;de
DOen.

ff' Disks

3fDisks

S'S;de
S-Oen.
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1595
-
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*Nevj~,J@!!Q~~.2J.§!21
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-

TERMS:

VISA Ot M asierCard accepled

COIlO,dO", ""d2""oc spe"" handlo"".SHIPPING: 3\i& 5\' Disko"cs:
~ ,: ~,:, :~~' 6:o~:!~·~;e:~',:~.~C.'~~~.'ohl"~ s~,pD~~~~'~~do~~d
o.h. ,de."",.,..h"""•• sh'POi"".p'"" " o' to",oc." .

.,_,n""

f------j

·Delaware J.800·45H849
-Oklahoma"'j:iii06s'r4058

·Delaware UOO·451-1849

GOlUleCUOlf

-

-

Ois'iJett~ .Okla~~m!IQ~~6[4li58

TERMS:

1655

135tpi

"Y""LI\"LC

HIGH23~5
Den.

_C ~ •• _MOO~

M.Otmum20 d.sks Of" S35QP VtSA or MaslerCard accepled
add 2<¥l lo r specaal handhng. SHIPPING: 3~M .
o.skelles:
Add 3'IP for every 100 D.skettes or any Irac\!on Ihereof. B Diskett es . Add
409 for every 100 D,skeU es or any fraction Ihcreol We ship UPS. orders
reQul rcng other delivery mcthoas aca shipping. plus 2 '" 01 lolal order

5r

con orders
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BCD support) should have been named
product of the month.
STUART A. BELL

Verba1im®
DGltaLifi

Cambridge, United Kingdom
Surely you are not so fickle as to abandon me after all this time? I do agree:
with the new price and. more important.
the new support provided by Pecan. pSystem is quite a bargain.
As to its hostility, I remain unrepentant.
The problem with p-System is that it's
thoroughly menu-driven: and while that
does give you lots of on-screen prompts,
it also makes you go around red robin's
barn to get anything so simple as a directory. Indeed: it's the problems I have getting a directory (call the filer: specify
devices by number. and the device number is never intuitive) that caused me to
neglect p-System. You will note, though,
that I always try to point out that a lot
of people do love it. and they're not all
masochists.-)erry.

FACTORY SEALED IN PACKS
OF TEN, WITH TYVEK SLEEVE,
ID LABEL & WRITE PROTECT
TABS.
"LIFETIME WARRANTY"
I No Manufacture Label or Pretty Box I

~®

LIFETIME
WARRANTY

SUPER DUALITY
D·Side
D·Den.
S'Side
96tpi
D'Side
96tpi
HIGH
Den.

11~

l&QS
19~5
23QS

5 ;0'4"

~ Den.
Stde 7.9.%J
ml;-4Q

8"

31;2"

HEAD
CLEANERS

~:~15~ f5~122d~

DSKie
OOen.

1195
-

S'SKie
96tp;

1695
-

=18~

o-Sid!'
96tp.

199_5

D&d
D-een.

HIGH
DEN

23~
-

20 95

5~'Kit-4I?
5\"Refil1s- 7~
8"Kits-5Q?
Digital
Cassettes 8"Refi1ls-8Q9
·Delaware UOO·45H849
e

"·Oi 'iJett ~
eOl1l1tctiOIf

-

PQ80 .

~I W ~ .. ..-.gI"".

()[

'u~

.Okla!!,om!..I,:~'!.6~;4D5)1

• Ne~~ "l'!!1Q;~21 ;§l21

TERMS:

M inimum20disks or S35QP VISA or MasterCard accePled
add 2<¥1 for spec ial handhng. SHIPPING: 31-' 5~- Dlskelles:
Add 3QP· lor ever y 100 Diske l1es or any IraCllon thereof. B D,skett cs. Add
4"" f or every 100 Diskett es or any fra c tion lhereot. We ship UPS : ordors
requir ing other dellVcry mcl hoas add Sh1PPlng.plus 2 " of lolalorder

con orders
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McGraw-Hill introduces
the affordable solution
to the 640K limit.
Why spend more than $700 for an
expanded memory board with 256K and
new software versions that may be
incompatible with your current software?
MAXITTM is a 256K memory board, with
software, that works above or below 640K
to increase memory for 1-2-3® lA and
other popular memory-intensive
programs, and allows RAM-resident and
custom programs to run above 640K.
It's priced at an affordable $195.
With MAXIT, you don't have to buy new
software versions like 1-2-3 Release 2.
No matter how much memory your
computer has now - even 512K or 640K
- MAXIT can increase available memory.
It can work
above 640K,
usmgmemory
that was
reserved
for the
operating
system but
isn't being
used.
MAXIT
software
adds
memory
above 640K
to DOS, and
enables
1-2-3 lA,
memoryresident software,
or custom programs to use it.
And if you already have software that
works with expanded memory, you can
use MAXIT's special driver software.
It emulates costly expanded memory
boards - giving you increased power
at a fraction of the cost.
MAXIT works on the IBM PC, XT, the
Portable PC, and many compatibles. It
requires DOS 2.0 or above.
MAXIT works on the IBM PC AT, too. It
fills out the AT's memory from 5l2K
to 640K, and even goes beyond that.
3bb
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MAXIT includes a 256K parity-checked
memory card that uses the latest technology. It's a half-size card, too, so you can
use it in a short XT slot.
Installation is a snap.Just follow the
instructions in the illustrated Owners
Manual. The menu-driven setup software
also gives you screen prompts. And if you
have questions, our customer service
department will answer them fast.
Once installed, MAXIT loads automatically. You don't have to learn a single
new command to use it to its fullest.
Get the affordable solution to your PC's
memory crisis. We've made it easy. Order
MAXIT today by calling our toll-free
number 1-800-221-8439. (In Texas, call
1-214-437-7411.)
We accept VISA,
MasterCard, American
Express, and Diners
Club cards.
Or order by
writing to: McGrawHill CCIG Software,
8111 LEJ Freeway,
Dallas, Texas 75251.
MAXITisjust$195
plus $4.00 shipping
($12.00 outside the US.)
and applicable state
sales tax.
.
~ Be sure to include
. . . , . credit card number and
expiration date with
mail orders. Orders paid
by check are subject to delay.
MAXIT is covered by a 3D-day money-back
guarantee and a one-year warranty.

1-800-221-8439
(In Texas 1-214-437-7411)

~J'J ~

McGraw-Hili CCIG
Itna~ Software
8111 LBJ Freeway, Dallas, Texas 75251
MAXIT is a trademark of McGraw-Hili CCIG Software. IBM is a registered trademark
of lntemational Business machines Corporation: 1-2-3 is a registered trademark
of Lotus Development Corporation.
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THE BEST OF BIX is a selection of the most interesting messages
from BIX, the BYTE Information Exchange conferencing system. The
conferences covered for this month include those for the Commodore
Amiga, Atari 520ST and 1040ST, the IBM PC family and compatibles,
and the Macintosh computers. These pages represent only a small .
fraction of the material discussed in these conferences.
For information on joining BIX, see the instructions on page 336.

AMIGA
The highlights of the Amiga conference this month include a benchmark comparison of two popular C compilers for the Amiga, 68020
upgrade VM Ebus adapters, and Genlock and LIVE! digitizers.
Bugs and Fixes includes discussion of Amiga ABasiC speech functions, Alink linker improvements, disk "hashchain" tables, and more
about the terminal program MaxiComm. Bugs and Fixes concludes
with a short tutorial on Tymnet log-on procedures and file chopping,
and the author of the Aegis Animator describes a minor glitch.
COMPILER BENCHMARKS

amiga/product.dcsn #706, from ricks [Rick Schaeffer]
Benchmarks for Aztec C versus lattice C Compilers
Well , I finally got my Aztec C compilerl Of course, the first thing I did
was run a whole series of benchmarks to compare it with my lattice C
compiler. Since there's been so much interest in lattice vs. Aztec, I ran
Benchmark Results (seconds) :
Intmath
Frame
Compile
26.58
Aztec(16)
21.44
44.16
61.42
Lattice
26.19
Aztec(32)
23.48

• BEST OF BIX • BEST OF BIX • B[5T OF BIX

all the benchmarks I could get my hands on and made up the table
below for anyone else who is interested.
The rules under which the benchmarks were run were as follows:
First, I used the default selections of both compilers as far as compiletime options go, since I wanted to compare "apples to apples" as
much as possible. The Aztec compiler comes set up to take advantage
of RAM disk during compiles, so I used the 'cc2" program with lattice
(which I've modified to, likewise, take advantage of RAM disk for temporary files).
The Aztec C compiler automatically runs all passes of its compiler;
cc2 does the same thing except ii -costs time to load cc2 itself, so I ran
cc2 from RAM disk, again attempting to compare apples to apples.
Compile times and link times were timed with a stopwatch, and time
was measured from hitting Return after typing the command line to seeing the CLI prompt after the compile completed .
Run time was obtained by calls to the AmigaDos CurrenLTime
function. The source code for all the programs except the Dhrystone
program was obtained from the November 1985 BYTE. The source
code for the Dhrystone program was obtained from the CompuServe
Am iga Forum database. A large comment header was removed from
the Dhrystone program. Other than that, the programs were entered
verbatim as published in BYTE except for the timing routines, which
were for the Macintosh. I modified these to work with the Amiga.
The Aztec compiler, by default, generates code that uses 16-bit integers, and the lattice compiler uses 32-bit integers. However, the
Aztec compiler has a compile-time switch that causes it to use 32-bit
integers, and there is a set of 32-bit libraries supplied with which to link
such a program.
(continued)

Pointer

Qsort

Sieve

Float

Fib

23.29
45.00
23.96

27.07
70.74
26.78

24.70
76.60
26.01

26.07
48.03
25.23

23.67
45.49
23.74

36.26
68.46
35.14

33.47
109.79
30.64

33.97
111.73
33.64

43.79
112.00
41 .86

39.11
116.49
40.49

38.92
114.34
38.42

31 .52
11 5.35
32.99

42.64
112.64
39.47

variables)
5532
14108
5772

4996
13712
5196

9504
18224
9684

13432
22216
13640

5428
14336
5628

5124
13876
5328

6488
16040
6812

Executable Module Size (with register variables)
Aztec(16)
5012
5252
13744
14088
lattice
5488
Aztec(32)
5208

4988
13704
5184

9448
18204
9628

13380
2-2184
13588

N/A
N/A
N/A

N/A
N/A
N/A

6328
15996
6644

Run Time (no register variables)
0.00
Aztec(16)
Lattice
0.10
Aztec(32)
0.10

4.34
21 .77
982

19.77
16.85
1988

55.23
56.40
61 .55

4.80
5.96
5.87

Run Time (with register variables)
Aztec(16)
0.00
lattice
0.00
Aztec(32)
0.00

2.70
21.40
7.38

10.54
10.53
10.51

42.00
44.60
42.95

2.68

Link
Aztec(16)
lattice
Aztec(32)

33.95
112.34
35.52

Executable Module Size (no register
Aztec(16)
5012
Lattice
13470
5212
Aztec(32)

~.98

3.28

Dhrystone

(Dhrystone in Dhrystones/second)
15.90
19.55
1000
22.70
454
118.32
704
15.90
22.59
(Dhrystone in Dhrystones/second)
N/A
N/A
1041
462
N/A
N/A
N/A
N/A
769
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Therefore, I ran the benchmarks twice for the Aztec compiler: once
with the default of 16-bit integers and again with the 32-bit option and
libraries selected. All timings are in seconds and hundredths except the
run time for the Dhrystone benchmark, which is in Dhrystones per second . I did not include timings for compile and link of the register
variables versions of the benchmarks. They were insignificantly different
from the times shown, which are for the nonregister versions.
A couple of notes about these timings
First, the run times are shown to the hundredth of a second, but I
doubt the accuracy of the Amiga's clock at that resolution. I am confident, however, that the timings are accurate to the tenth of a second .
Second, the Aztec compiler supports and uses the Motorola Fast
Floating Point (FFP) library, whereas the Lattice compiler uses Lattice's
own IEEE-compatible floating-point library. The Lattice compiler can be
linked with the FFP libraries, but it doesn't use them by default (you
have to do the function calls yoursel0. That is the reason there is such
a large difference in the floating-point benchmark for run time. It is my
understanding that the FFP library will be supported by the Lattice
compiler in a future release.
The Lattice compiler version I used for these benchmarks was 3.02. I
understand that Lattice is now shipping version 3.03, but I have not, at
the writing of this message, received my upgrade. The Aztec version
used for the benchmarks was 3.20a.
amiga/product.dcsn #708, from duck [Dale Luck, Commodore-Amiga]
a comment to 706
The Green Hills C compiler, running on a 14A-MHz CSA board gives
2100 Dhrystones per second. I just found this out yesterday. For those
who do not have the source code, a VAX-11/185 pumps them out at
about 2050 per second .
amiga/product.dcsn #709, from ricks
a comment to 708
You might be interested to know that a Convergent Technologies
Mightyframe (12-MHz 68020) running their flavor of UNIX (called CTIX)
checked in at 2931 Dhrystones per second.
TENFOLD PERFORMANCE BOOST
amiga/tech.talk #407, from thea [Ted Inoue, Universal Imaging Corp.]

Anybody know of a Multibus adapter for the Amiga? Our company is
looking into making the Amiga the' front end to an image-processing
system , but the boards come in Multibus format.
We'd like to use the Amiga to talk to our set of Multibus imageprocessing boards, and it would allow a really nice system for a reasonable price (reasonable being relative; in this market. $25,000 to
$35,000 is very reasonable). So, if anybody knows of some way to
adapt the output from the Amiga to talk to a Multibus system, I'd like to
hear about it. Also, if there is any info on VMEbus capability, that
would be nice. However, VME has a full 32-bit data and address path ,
so things might have to be hacked very hard to squeeze the Amiga to
talk to VME boards.
amiga/tech.talk #410, from sassenrath [Carl Sassenrath]
a comment to 407
Commodore-Amiga in Los Gatos, California, makes boards that interface the Amiga to Multibus. This is how the Amiga talks to the Sun
hosts. Send mail to "duck" for more info.
amiga/tech.talk #411, from jdow [Joanne Dow]
a comment to 410
Better yet-please, Dale, post the info in Amiga/hardware if this can be
368
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used as a speCial-purpose product. There are many, many here who'd
like to do such a thing. I can see multiprocessing on the horizon.
amiga/tech.talk #413, from duck
a comment to 407
Maybe this would be another application for our "BillBoards"; they are
boards that we hacked together. One plugs into the Amiga and the
other board plugs into our Sun-2's Multibus. We run "wack" remote on
the Sun-2, peering into the Amiga's memory. Call Bill Kolb at Amiga,
(408) 395-6616. Maybe he'd be willing to let out the design or
schematics. The Amiga board does not run with anything else except
our kludge-o RAM cards.
amiga/tech.talk #415, from sparta [Gary Bonham, Sparta Inc.]
a comment to 407
You might try CSA (Computer System Associates) in San Diego, (619)
566-3911 . They make the 14A-MHz 68020/68881 board that I have in
my Amiga. They have been working on coming off of their piggyback
board with a full 32-bit VMEbus (they already have a 32-bit-wide RAM
board up there). They may repackage the entire system in a larger box
to accommodate it.
amiga/tech.talk #416, from sparta
68020
Yesterday I took my friend (Amiga) to CSA in San Diego for open heart
surgery. It had already had a transplant a while ago resulting in a
68020/68881 running at the usual 7 MHz. Now, all operations up on
the 68020 board occur at 14.4 MHz. At this rate there are not many
computers out there that can keep up (in the price range). The
Mandelbrot timing (in P3 mode) I have quoted before is now down to a
shade over 3 minutes (versus about 31 minutes on a normal Amiga).
GENLOCK AND AMIGA-LrVE!
amiga/product.dcsn #710, from duck

There seems to be a little confusion regarding these two separate
peripherals. They are each complete peripherals in their own right.
Neither depends on the other being on the Amiga. You can GenLock
Amiga graphics to external video without doing frame-grabbing. Conversely, you can do video digitizing with Amiga-L/VE! without the
GenLocker. They each have their own synchronizing circuitry. These
two peripherals can also be coupled to achieve certain effects not
possible when using either of them separately.
BUGS AND FIXES
SOUND ADVICE
amiga/softw.devlpmt #1067, from duck

Audio Response, from a conversation with Sam Dicker,
Commodore-Amiga
QUESTION Why can't I SAY 'JAH4'? When I TRANSLATE$ "ja': it prints
'JAH4"; but when I SAY 'JAH4': I get an illegal function call message.
ANSWER: You have found a bug in the SAY command which will be
fixed in the next release. It looks like SAY can't handle strings ending in
a number (the 4 in 'JAH4'j. I recommend, as a work-around, that you
append a space to all strings that you SAY. The TRANSLATE$() function does this for you, which is why the bug was never reported .
QUESTION: Can WAVE be used to get very different sounds?
ANSWER: All square, sawtooth, and random waves sound alike.
QUESTION: Please excuse the following waveform ignorance, but
(continued)

LEGEND
1091 . .... $228

HA·15X L-P .. ... ... ......... 359
. .... 359
HR-15X L-S ..

EPSON

SP-IOOO VC (C-64) .. ... . 185
SP-IOOO A Cenlronics .... 199
SP-IOOO I IBM .. .... ... . . .. 199
SP-IOOO AS RS-232 .. .... 199
SPIOOO AP Apple IIc .. ... 199
BP-5200 I. ... ...... ...... ... ..649
BP sheel feeder .. ...... .. 199
SP-IOOO ribbon .. .. ..... .. .. 8.50
BP·5200 ribbon .. ... ... 12.50

PANASONIC
1091
3131
1092
3151
1080
1592

.
(NEW) .
"
. ....
(NEW) .
(NEW) .

228
264
. 325
409
. 209
. 439

JUKI
Jukr 6100 ......... .... ...... 344
AS232 Serial Board ..... .55
6100 Traclor ............... 11 9
6100 Sheel Feeder
209
Juki 6300 .. ..... ............ 757

SILVER REED

BROTHER

808 ............. .. .. .. ... ... 148
1080 ..
.... .... .. 197
1380
224
1385 .. .. ........ ...... .... .. 268

EXP400 ....
EXP500 ..
EXP 550
EXP770

SEIKOSHA
LX80
209
FX85
... 333
. Call
JX8.0 .. . .. .
Homewriler 10 .
. 193
. . 207
OX 10 . .
OX20 .
. . 297
OX35 . .
. . . . 597
AP-80
. .. 244
HI-80 . .
. . 355
HS-80 . .. ... . .
. 298
. 489
FX-286\NE~
LO-800 NE
...
. 529
_ LO- IOOO(NE ) .
659

LP300 ...... ......... .. ......... 2495
20036 1 Toner Cartridge ... 89

SG- 1O .. .. $205

749

OKIDATA

STAR MICRONICS

SG-l0 ......... .. ... .... ... ... . 205
SG-l0c ..
. ... ..... . ..... .219
SG-15 .... .... ..... . . .. 367
SO-IO .... ..... ............ 319
SO-15..
.438
SR-IO .. ... .. .. .. ........ .. .469
SA-IS .. ... . . ... .. .. ... ...... 578
SB- IO ............ ..... ...... .. .589
powertlipe ..... .. ...... ... .. 297
NX-IO NEW) ... .... ..... CALL
NB-15 NEW) ........... CALL

Okimate 10..
. .......... t 79
182 ..
. ... 2 14
192 ... ............. .... 348
193 ..
.. 563

DIABLO
D25 .
630 AP I
630 ECS

D 80 IF

CORONA

. .... 249
.. 295
. 399

P 32 CO r
P 38 .
C 150

549
1599
. 1759
. 2395
699
1749
999

.

CITIZEN
MSP-IO ... . ............. 255
MSP-15 . . .... 355
MSP-20 .. .. .... ..... .... .. .. 337
MSP-25 .. . .............. 495
1200 .. ..... .. .. ... . ...... ... 188
Premier 35 ...
. ... 429

C.ITOH
Prowriter 8510 sp+ . Call
15505 sp + .
..
. Call
Printmaster .
. Ca ll

COLOR RIBBONS NOW AVAILABLE!!

MONITORS
PANASONIC
DTH103 10"' RGB Hi Res .... ...395
TX 12H3P 12"' Color ...... .... .. .. .419
TR I 20MBPA 12" Amber ........ 1D9
TR122M9P 12" Green IBM .... 14B
TR122M YP 12 "' Amber IBM ... 14B

PRINCETON GRAPHICS
MAX · 12 Amber
-lX · 12 RG 8
SR·12 RG8

16'"
46::>
595

DRIVES
SAKATA

10ao 12 " Green .
1000 12" Amber
".
1500 12" Green TTL
1500 12" Amber TTL
100 '3 " ColO! Camp
SC 200 13 " RGB
STS! Ttll Sland
SG
SA
SG
SA
SC

INDUS
99
109
.119
129

MJ- l0 Composite ..... .. 179
MJ-22 .. .... ...... ............ 255

300 Gr een
JOO-Afnber
3 10 Amber IBM
Color 300 AudiO
Color 500 Composite....

11 8
12S
155
234
369

Color 600

397

Color 700
Color 7iO

.495
.56Q

e LEPHANT 5 ';, " SSSD 11.9"
'ELEPHANT 5 ',," SSDD .. 1 2 . 9~
ELEPHANT 5'1," DSDD .. 14.9'l

TYMAC

20~

389
29

SUNKYONG

MDD-6 40 3'/2'
Apple Drive 640K ... .. 289

TAN DON

COMMODORE

- 320K %

1902 Color .. .... .. .. .. ... CALL
1802 Color ............... CA LL

'1,: "

Drive

SKC 5%" SSDD ..
SKC 5'1," DSDD ..

MAXELL
Sif4" MOl ..

.... 115

ANCHOR
Volksmoclem .
Volksmodem 12

CM36512Vl .............. . 269
CM36632 ..
. .. 159

~~~feh~f~~i~\aVYa:

m~

.. .. ....... 13.99

ZVM
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM

HAYES
55
. 186

Smanmcx:lem
Smanmoclem
Smanmodem
Smanmooem

300
1200 .
12008
2400

. r33
. . 377
347
598

DIGITAL DEVICES
Pocket Modem AT ...... Call
Compuserve .. .
... 18.95

122A Amber .
75
75
123G Green
124 Amber IBM .
129
131 Color .
275
133 RGB .
.. .. 389
135 COmpOSit E
449
136 HI Res Color
589
1220
95
1230
95
1240 .
149

KYOCERA
1200S ......... .. ...... .... .. . 309

RACAL-VADIC
2400PC
2400PA
2400V
t200PC .

.. ..
..
. . . ..
. ....

549
793
559
329

BRODERBUND (IBM)
Bank SI. Writer. .......... 48.95
Th e Pri nl Shop ........... 34.95

.. .... 11 .99
.. .. 13.99

MODEMS

ZENITH

AMDEK

DENNISON

GT Atari ................... .. 195
GT Commodore ...... .... 195

THOMSON
TEKNIKA

DISKETTES

LEADING EDGE
Nutshell ....... .. ........ 69 .95
NUlshel1 Filer .... ..... 149.00

Champ Lode Runner. ..22.95
Ka rateka ... ....... ..... ...... 22.95

SUBLOGIC (IBM)
Jet Simulator ........... 34 .95
Scenery Disks EA .. .. 14.95
Set 1-6 .................... 69.95

US ROBOTICS
Password 1200 .. . ..... . 229
Password 300 .......... . 139
Courier 2400 ..
.. .469

MICROPROSE (IBM)
F-15 Strik e Eagle ..... 20 .75
Solo Flight.. ............. 20.75
Silent Service .. .. ....... 20.75
Decision in Oesert... .24.95
Crusade Europe ....... 24.95

TOLL FREE 1-800-233-8760
RISK FREE POLICY
TO ORDER
i~J
CALL TOLL FREE 1-800-233-8760
In PA 717·494·1030
Cuslomer Service717·494·1670

Inq uiry 198

or send order to
Lyco Computer
P.O . Bo x 5088
Jersey Shore , PA

11740

In-stock ,tems shipped within 24 hours 01order. No deposit on C.O.D. orders . Free
shipping on prepaid cash orders wi th in the continen tal U.S. Volume discounts
ava ilable. PA res idents add sales lax. APO. FPO . and international orders add
$5.00 plus 3% lor priori'.¥ mail service. Advertised prices ~how 4% discount lor
cash. add 4% lor Master .... ard or Visa. Personal checks reqUire 4 weeks' clearance
belore shipping. Ask ab9u I UPS Blue and Red label shipping . All merChandise
camed under manufacturer's warranly. Free catalog wilh order. All items subject
to change wllhout notice .
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NEXT

could I get a piano sound out of BASIC?
ANSWER: AmigaBASIC has very limited sound capabilities. It is de-

signed to play fixed sine or custom waveforms at a fixed volume and
fixed frequency. Fixed, that is, during the duration of the musical note.
The sine or custom waveform represents one cycle of the '1undamental." This severely limits how interesting you can make your sounds.
The WAVE command defines the waveform before the SOUND command starts it playing. This makes it impossible to modify the waveform
while the sound is playing. The SOUND command sets a constant
volume for the entire duration of the sound. You cannot define an
envelope (i.e., attack-decay-sustain-release). This gives all sou nds an
organlike quality.
The SOUND command also sets a constant frequency for the entire
duration of the sound. You cannot add vibrato or bend the pitch of a
note. AmigaBASIC is really designed to support only one synthesis
technique: using the waveform to represent one cycle of the fundamental. This turns out to be the most serious restriction . A custom waveform
(nonsinusoidal) can produce any set of harmonics. But they are fixed
frequencies and exact harmonics, and not very interesting to the ear.
These are, by no means, limitations of the Amiga hardware and ROM
kernel software. Dedicated music programs and even high-level languages can provide much better access to the hardware. For example,
ABasiC, the BASIC that was shipped with the first machines had none
of these limitations. Simply adding the ability to playa large waveform ,
either recorded digitally or synthesized, as the entire sound can produce just about any sound, including a piano sound.
Despite my criticisms of the design of AmigaBASIC's sound support,
there are ways of 'tricking it" into producing more interesting sounds.
This may give you some ideas:
DIM waveform%(255)
FOR i%=O TO 255
waveform%(i%) = 127
NEXT
FOR i%=O TO 255
waveform%(i%) = 0
WAVE O,waveform%
WAVE 1,waveform%
SOUND 60,.5,255 - i%,O
SOUND 60,.5,i%,1

M.lnfn ... 4uali~·. full feature ANSI fOlITIlAN 77
compiler includes: On ..." Linker. Library Mana~er.
RUlHime UhrJf)', IEEE math. and C interface. Suppons
Co ..,le. numhe". Vlmaal arra),. o.ertl,.. and illll,mi'
l.ink!n~. Not copy protecLed. Availahle 110\\'.$29S. Turno
Ami~a version also a\'ailahlt!.

AC/BASIC ™ - Coming Soon
from Ille aUlho" of MlcrolOlt BASIC for Macintosh.
comes AC/ BASIC for the Ami~a . Companion compiler 10 the
Amlp BASIC interpreter: has more fl"drures and includes a
DdJlI.r, includes BLOCK If, CASE statement. and
STAnc key\\'ord extt'nsions and executes ~p 10 SOl fasler.
AC/ BASIC is Ihe new BASIC reference for MC68000 hased
per,;onal compure". NOI cop)' protected. $291.
Telephone orders welcome

ab§5Esft
M1IK:1 tr:ltlt'm:Hk of Commrx/ure, Am i~l .
.\lil'rlr;l)fllt:l~rmark of MicnNIfl corp.
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Good luck.
ALINK PROBLEMS

amigalmain #2371, from jriley
a comment to 2367
FFP support is ready. Dropping Alink is in the works, but you gotta
realize that you pay a price for playing by AmigaDOS's rules. No library
format?
Editor's note. Jriley is the log-on for the Lattice Support Group. Lattice
Tech Support can be reached through the Lattice conference, the Lattice aas [at (312) 858-80872400 bps, no parity, 8 data bits, 1 slop bil},
and voice [(312) 858-0073]. Jriley is here to answer any questions you
may have on Lattice products.

amigalmain #2372, from jdow
a comment to 2371
Even with no library format, Dale let slip that Alink can be sped up
materially by allocation tricks. If the hacks that allocate OK but don't
deallocate on exit are cleaned up, Alink might not be quite so
objectionable.
amigalmain #2376, from jriley
a comment to 2372
The price you pay for that hack can be more than it's worth. With a
large link job going, Alink will effectively kill any multitasking due to
lack of memory.
We don't need to complain about Alink, we need to fix it. After all, we
are programmers (I hope).
amigalmain #2377, from jim_kent [Jim Kent]
a comment to 2376
I am not very familiar with linkers. However, I believe that they would
not start freeing memory until they started resolving references, after the
high point of memory allocation. If this is the case, then they really
might as well hang onto everything until the end, in which case a
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Quelo®
•
•
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•
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Software
Development
Tools

Motorola co mpat ib le macro assembler
Industry s tandard
Mature- first relea se January 1963
Source code available

Amigo and Atarl 520/1040ST
68000/68010/68020
Native and Cross Assemblers
68000/680 10 68020
Target
package
package

Host
Amlga
Alart
MS· DOS/ PC·DOS
CP/M·60
CP/M-66
CP/M-66K

Amlga
Alari
Amlga/A l ari
Amlga/A lari
AmlgafAtarl
Amlga/Atarl

599
599
199199-

5149
5149
249-

199"

249249-

r99-

" Includes corresponding nallve assembler.
Additional hosts and target s available:
UNI X 4.2, UNIX V, VAX VMS and ex ternal 6Bxxx boards
Contact Patrick Adams today

OU810, Inc.
2464 33rd Ave. West, Suite 173
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Sohware
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s\\ghtl'l modilied hack of the faster option would be OK, I wonder what
Aztec's secret is.
amigaimain #2379, from jdow
a comment to 2376
I said the hack had to be cleaned up properly so that things worked
correctly. The ideal algorithm might be this: Allocate in 128K hunks until
they don't have room , then try 64K on down until memory is gone.
Keep careful track of the allocations granted and deallocate on the
way out. The way I understand things, Alink wastes an excessive
amount of time allocating and deallocating small pieces of memory.
Done slightly differently this could be made faster without significantly
altering the operation of Alink.
Of course, an even faster linker has its advantages as well. The fix to
Alink could proceed very quickly. The other, maybe and maybe not.
REHASHING DISKS

amigaimain #2351, from gsipko [Gord Sipko]
I am the not-so·proud owner of a 'corrupt" sys: disk, I've been using
DiskEd to repair the pointers and have been having great success. I
almost have the disk usable again-only the :c directory to finish .
Now, here's the problem: When I recalculate the hash numbers for
each of the commands in :c, I end up with 11 pairs of commands that
hash to the same number and three other commands that have the
same number. What gives?
Presumably the hash number must be unique! Does DiskEd have a
problem? I'm stucki Is there anyone out there that will own up to
DiskEd?
amigaimain #2352, from mmorris [Martin Morris, Computer
Toolsmith]
a comment to 2351
The hash numbers are not unique; those files with the same hash code
are chained together, The "hashed" entry points to the first fi le with that
hash code. The "hashchain" field in the first file header points to the
next, and so on. "Hashchain" is word 1241128 in the file header block,
described on pages 1-4 and 1-5 of the Amiga technical reference
manual.
MORE ABOUT MAXI

amigaimain #2375, from jdow
a comment to 1435
Here's a reposting of 1434 and a couple of notes to help people doing
Amiga downloads (thanks again to Willie):
amigaJmain #1434, from langeveld [Willem LangeveldJ
, this version is for MaxiComm format uploads
a$ =INPUT$(128,1)
, discard these 128
FOR 1= 1 TO n
' n is determined by the file size
a$ =INPUT$(10000,1) ' 10000 seems like a good number
PRINT# 2,a$;
, Don't forget the ";':"'-it will insert a space
otherwise
NEXT I
a$=INPUT$«nnn>,1) ' <nnn> is the number of leftover bytes to be
copied
PRINT# 2,a$;
, Seems to work also without "; ': you get one
byte extra
CLOSE etc,
this version is for normal XMODEM uploads with no MaxiComm
header block
FOR 1=1 TO n
' n is determined by the file size

a$ = INPUT$(10000,1) ' 10000 seems like a good number
PRINT# 2,a$;
, Don't forget the ";':"'-it will insert a space
otherwise
NEXT I
a$ = INPUT$( < nnn > ,1) ' < nnn > is the number of leftover bytes to be
copied
PRINT# 2,a$;
, Seems to work also without ";': you get one
byte extra
CLOSE etc,
Hope this helps. The version of TxEd currently in Listings needs the
second version (above) with the length mentioned in the txed,doc file.
CHOPPING FILES

amigaimain #2339, from efreedus [Eric Freedus]
Running TxEd
I ran TxEd through the AmigaBASIC program listed to trim off the end.
Apparently I had to allocate enough memory first. In any event, now I
can't get it to run. I'm getting an "Unable to load TxEd: file is not an object module."
Second, when logging in through Tymnet, if I use the Backspace key
to correct a typo, all console output is shut down thereafter. I'm sending, but I don't see my own keystrokes. Is there a key sequence to correct that during the Login procedure? The shutdown carries right
through to when I'm on-line with BIX.
amigaimain #2340, from tom_thompson [Tom Thompson, Technical
Editor, BYTE]
a comment to 2339
A backspace entered on the Tymnet log-on sequence kicks the system
(for you) into half-duplex mode. Solution: Either abort the log-on if you
make an error, or put your terminal program into half-duplex mode,
As for the chop problem, what was the file size of the output file versus the input file? The error message you're getting indicates that the
chop failed (this is also the same error message you get with the unchopped file, that's why I suspect chop).
Also, TxEd may be one of those files where some of the code looks
like an end-of-file character, so BASIC quits prematurely. Suspect this as
the problem if your output file is a lot smaller than the input file,
amigaimain #2342, from jdow
a comment to 2340
Make sure the chop number is the same as the chop number in
Charlie Heath's message re TxEdDemo. He has uploaded two versions,
and the BASIC program trimmed the "old" TED version to working size,
not the new TxEd version.
amigaimain #2343, from jdow
a comment to 2340
Also re Tym net Log-on
H sets Tymnet into a mode where you must generate a local echo of
characters you send. If your terminal program can do this, I highly
recommend it for good typists (or even mediocre typists). A X and R
enables XONJXOF ( AQJAS) flow control through the Tymnet node.
The only way to abort the H mode is to hang up and redial Tymnet
for a fresh start.
A

A

A

A

ANIMATOR

amigaiproduct.dcsn #685, from jim_kent
My First Bug
Actually, this is just my first documented bug. When running Animator
(continued)
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a message to
our subscribers
From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers material about their products. We take great
care to screen these companies, choosing only those
who are reputable, and whose products, services, or
information we feel would be of interest to you . Direct
mail is an efficient medium for presenting the latest
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or Images from the Workbench, if you change directory, you must
change directory back to "sys:" or the Workbench will crash when you
exit CLI is fine. I'm not sure if I will be able to fix this bug as it appears
to be in the Workbench . See topics "software" and '~Iames" for more
discussion of this problem.
In the meantime I would really suggest for this and many other
reasons that you get rid of the Workbench and run things from the notas-pretty but far more reliable CLI. There is a batch file "noworkbench"
included on the Animator disk that when run should keep Workbench
from appearing when you reboot
amigaJproducLdcsn #686, from jdow
a comment to 685
Rather than having the program automagically relog to "sys: " the more
proper route is to note where it is when your program starts and relog
to that Somehow, I agree with you. A well-behaved program should
not have any effect on the underlying system parameters after it exits
unless it is something like CD, which must have that effect because of
its function .
(CP/M is something like that-a program can log new "drives" and
"users" all it wants. The only way it affects the CLI environment is to
change the value at location 4. Well-behaved programs leave this alone
unless appropriate.)
amigaJproducLdcsn #687, from jim_kent
a comment to 686
Well, anyway, got my CD back to work. Bug fixed in 1.10 release of
Animator.

NOVAS
BEYOND IBM COMPATIBILITY
MORE POWER PLUS RELIABILITY AT LESS COST

NOVAS TURBO 286 MOTHERBOARD
•
•
•
•

Fewer ICs For Greater Reliability-Only 36 Compared to IBM's 131
Dual Speeds-6 & 8 MHz-Keyboard Selectable
4 Serial and 1 Parallel Ports On Board
Expandable to 1 Megabyte RAr.1

•
•
•
•

Fully Compatible BIOS
Socket for 80287
Complete with Installation Program
One Year Warranty

ATARI ST
This month's discussions include answers concerning Atari ST graphics
and programming languages. Once again, the problem of resolution
switching is addressed, and several conference members have made
considerable progress in solving the problem. Also, a few helpful hints
in graphics programming are offered, But the debate over which
language to use rages on, as conference members discuss the pros
and cons of Modula-2, C, and Pascal.
GRAPHICS COPROCESSOR

atarLstimain #28, from dbetz [David Betz, Senior Editor, BIX]

$595 OEM Quantities

Are the 1040STs being delivered with the sockets for the enhanced
graphics chip?

NOVAS 1000 EGA BOARD
• Supports EGA, RGB, & Monochrome Monitors
• 640 x 350 Pixels EGA
640 x 200 Pixels Color
320 x 200 Pixels Color
720 x 350 Pixels Monochrome
• Parallel Port on Board
• 256K RAM on Board
• One Year Warranty

atarLst/main #29, from neilharris [Neil Harris, Atari Corp.]
a comment to 28
According to Sam Tramiel, the graphics chip is not intended for the
1040ST It will go into a future product in the ST line, at a higher price
point than the current model. However, the graphics coprocessor will
be available as an upgrade board for the current models.

$250 OEM Quantities

NOVAS
COMPUTER SYSTEMS
& COMPONENTS

Since 1983

COMPUTRADE COMPANY

780 Trimble Road , Suite 605
San Jose, CA 95131 Tel: (408) 435-2662
Fax: (408) 435-5458

CALL FOR OTHER COMPONEN1S & SYSTEMS
• IBM is a trademark of International Business Machines Corp.
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atarLstimain #30, from jruley [John Ruley, University of Day1on]
a comment to 29
Whoa! That is directly opposed to what we've been hearing here and in
the BYTE article [March 1986]-are you sure you mean that?
If it is a board· level operation, then is there going to be an upgrade
for the 520ST as well? You could make a lot of friends that wayl
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2357 CONEY ISLANO AVE (Bel Aves T & UI BKLYN NY 11223
800-VIDE084 or 800-441-1144 or 718 627-1000
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Commodore 128

W!

Coprocessor Upgrade
If you read the BYTE article carefully, you will see that the interview
[with Shiraz Shivji] mentions a possible socket, not a definite one. There
is no socket in the prod uction 1040ST The official Atari response on the
coprocessor upgrade board is that it will be available for the 1040ST

Brother HA 15XL
Brother HA35
Citizen MSP 10

Bare No.

Drives

$1084.50

"PRINTER SPECIALS"

Epson LO 1000
Epson FX 85
Epson 286
HP laser Jet
IBM Proprinler
Juki 6100
NEG 2050
NEC 3550

AT Unenhanced
AT Enhanced by IBM
IBM Momlor
IBM PC No Drives
PC XT
PC XT Clone
IBM Pro Printer
AST Six Pack 64K
Tall Grass 25 Meg
Quad Board
Hercules Color
Hercules Monochrome
Color Card
Multifunction Card
ParadiS{! GraphiCS
Paradise Multi Dis.
Paradise 5 Pack
STa GraphiCS of 2
STBA10 + 2
STB Mono Board
Tecmar GraphiCS
Tecmar Capllan
Persyst Monoca(d
Bernouli Box
Tallgrass 35 Meg
ao87 Chip
80287 Chip
Evorox GraphiCS Edge
Everex
Eversx
i Pacer

2912
3563
21.
1085
1459
419
358
198
2392
164
139
269
109
109
169
182
109
202
172
146
411
139
122
1589
3120
'OS
174
19.
221
219

Epson lXBO

IBM PC_

$159.00
294
594
232
205
508
644
349
509
2288
359
332
593
689

Epson LOaOO

$219.95

STAR 10X

~

atari.stlmain #36, from neilharris
a comment to 30

PANASONIC 1091

$232.95

Star SG 1S
NEG RaSO
Okidal a 192
Qkidata 2410
Okidala 193
Qkidala 182
Panasonic KXP
Panasonic KXP
Panasonic KXP
Panasonic KXP
Panasonic KXP
Panasonic KX P
Star SG10

10g1
1092
3151
1080
3131
1592

Slar SO 10

33'
989
319
1639
449
208
220
292
369
187
238
39.
,.7

Silver Reed Exp 400
Toshiba 1340
Toshiba 341
Toshiba 351
Toshiba 321

254
386
418
539
489
279
149
619
189
349
69.
963
445

Amdek 300 Green
Amdok 300 Amber
310 Amber
Color 300
Color 600
Color 722
Princeton HX12
Princelon HX12E
Princelon Max 12
SR12
Scan Doubler
EGA Card
Taxan 200
Taxan 620

104
109
129
148
364
452
390
459
142
519
159
292
149
349

Star SO 15
Star SR 10

Slar SA 15
Slar 5810
Silver Reed Exp 550
Silver Reed Exp 500
Silver Reed E xp BOO

atari.st/main #40, from cheath [Charlie Heath, MicroSmiths Inc.]
a comment to 36
How does one access the coprocessor? Is it a switch in ROMs, and do
the ROM calls use the coprocessor instead of the CPU? Is the software
ready? Does the coprocessor give any new video output modes, or is
it just a fast memory mover and line drawer?
atari.st/main #41, from neilharris
a comment to 40
The coprocessor requires a new set of ROMs, currently under development. All system calls are identical, but some work faster. The extra
functions will be accessible through the BIOS. In addition to the blit
fu nctions, the chip will handle halftoning and horizontal and vertical
line drawi ng.
atari.st/main #43, from jim_kent [Jim Kent]
a comment to 41
So it looks like no lines and much less fills. I assumed the blitter would
pick up on the unused instruction trap that now calls the a-line. Oh
well. We are still going to get some blazing graphics on this beast if we
have to code it in 68000 ou rselves.

Hard Drives wlO controller
10 Meg.
20 Meg .
30 Meg.
40 Meg.

229
299
599
699

ATARI
130 XE
55 XE
1027 Prinle(
1050 Drive
Indus Olive
Graphic Printer
520 ST COlor
520 ST B.W.

119
82
89
112
'89
109
759
629

MODEMS
Hayes 1200
Hayes 1200B wfSmancom
Hayes 300
Hayes 2400
Hayes 2400B w/Smancom
Micromodern 2E
Promelhias 1200

349
323
123
549
489
123
259

APPLE
2E

649

800·441·1144

COMPAQ
286
Portable
Deskpro I
Panasomc Exec. Part.

4399
2599
2319
1799

COMMODORE
Commodore 128
1571 Drive
Commodore 64
1541 Disk Drive
1802 Monilor
1902 Monilor
MSP 1000 Prinler
Gornro... Prinler

233
205
149
172
168
275
228
109

lIoms rellect 4"10 cash or check discount. For your proleclion we
MIC & VISA welcome. Personal checks cause 4 we ek delay. Shipping & Handling charg e extra .
Price Ind .~ subject to cNnge without notice.

/PC
New Q ~ar k®
~:~:uter
Single

atari.stlmain #59, from philemon [Philip Lemmons, Editor in Chief,
BYTE]
a comment to 29

Base model 5.75" x 8"

Only

In Hannover. I spoke to Shiraz Shivji, the principal 1040 designer. He
said future 1040s will have the socket for the graphics coprocessor. He
also promised us an article on how the coprocessor works.

$495.

Quantity discounts available

•

atari.st/questions #15, from dnorton [Duane Norton]
Could someone in the know give us all some hard information on the
capabilities of the graphics coprocessor which may or may not be on
the 1040ST? Is it just a boundary-oriented blitter, capable of moving arbitrary blocks of memory from here to there, or will it be more like a
NEC 7220, with line-drawing primitives and its own op codes?

IBM PC® compatible single board
computer mounts to 51/4" drive
• Includes Floppy Disk & Color Graphics
CRT Controllers plus more
Also includes: Legal BtOS· Boots PCDOS®2.1 • Printer
Port. 2 Serial Ports. 256K RAM· Clock Speed at 4.77 MHz·
Alphanumerics and Graphics Modes for Color Video
Controller· Standard IBM® Keyboard Port.

Options include: 512K RAM· Piggyback VO channel

atari.st/questions #19, from neilharris
a comment to 15
The graphics coprocessor is primarily a blitter, with the usual complement of move functions with Boolean operators. It is also capable of
halftoning during the blit. Horizontal and vertical line drawing are included (actually, these are subsets of a blit anyway-rectangles with a
width or height of 1). Graphics operations are between two and ten
times faster with this chip. We expect this to be most noticeable in the
day-to-day text operati ons (including scrolling) as well as graphics
animation.
atari .stlquestions #20, from dnorton
a comment to 19
Many thanks for the information, Neil. Hmmm ... so is this new chip a
truly general memory-to-memory DMA device? On a bit, not word,
boundary? Sounds like it could be used for more than graphics, such
(continued)

OEM Expansion Board· XT - Compatible Hard Disk SCSI
tnterface· Real Time Clock with battery-back-up • Clock
speed of 9.5 MHz (Twice as fast as a PC)
The Megatel Quark/PC is for OEM and end user
applications that require PC compatibility in a compact
single board computer. The Quark/PC BIOS will run most
IBM PC®software including Flight Simulator and Lotus®. To
meet your specifications a set of options let you add
memory, speed and an XT-compatible hard disk interface.
Not only does it quickly mount to a 5 %" drive, it also comes
with floppy disk and CRT color graphics controllers - all for
just $495.
'To order or enquire cal l us today. Dealer enquiries welcome
Megatel Computer Technologies (416) 745-7214150 Turbine Drive,
Weston, Ontario M9L 2S2 Telex: 065-27453 u.s. Address:
1051 Clinton St., Buffalo N.Y. 14206 Distributors: NCS ElectronicsVarese, Italy. SES ElectroniCS - Nordlingen, Germany· Perdix
Microtronics - Biggin Hill, U.K.' Microcomputing - Ghent, Belgium.
Quorkls a registered Irode markol F. end K. MFG. CO LTD. ISM. IBM PC and PCDOS are registered
trad e marks at Inlernationa l Bu~lness Machines Corp. LDtus is a registered Irodemorkol Lotus
Development Corp. MSDOS is a registered tradem a rk 01Mlcfo$oll Corp.

.....- - - megatel
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as quick structure assignment in languages and operating system jobs
such as garbage collection and memory reorganization. Oh joyl
RESOWTION SWITCHING
Type Font Cartridges for
Toshiba P351, P341 and P321 Printers
TI FC 011 ~69
TIFC 015 $69
no I d

ORATORl Orator2

Letter

TlFC 012 S69
Ei"itp. G~-h i c
T I FC 013

TIFC 016 S69
Outlin_ Scltipt
T I FC 0_17 _$69
-

$69

Greek/Malh/Apl

Theme

L i ta Lie

Type Font Disks (Downloadable)
~FD 051

$50: Designed especially lor scientilic
applications; 410nls.
Maxisel (oversized characters
lor headlines) ; Iiont.
T1'-FJ;lOl§ $69: Extended'Mlrdprocessing
package. Ideal lor desklop
publishing; 510nls.
TlFO 011 $49: Slandard word processing
- - . packaging; 310nls.

GI F[)053

.130:

Ribbon for 3-in-One Printers
TIR 001 $12: Ribbon lilS Toshiba dol malrix printers. TIfIl. 0.!.i ..J49:
Start-Up Kit

TI FD 015

T15K $99: Accessory sample kil conlains Type Fonl
Carl ridge (Bold Face, Leller Golhic), Type Fonl Disk
(Extended Word Processing), Printer Ribbon, Dala
Disk, Enhancemenl Calalog, Type Fonl Calalog and
much, much more .

P351 Dual Emulation Kit
TIDE 351 $99: Upgrade your early model P351
10 add IBM Graphics Prinler emulalion. Complele
instructions included.

User's & Technical Reference Manuals
Complele line 01 manuals 10 support Toshiba
Prinlers; P1340. P351 , P341 . P321 . Wrile lor
complele catalog.

TI FD 013
TI FD 021
FIFO 001
FI FO 002
FIFO 004

~r~:~I~;Sti~n IS~~I:i;;.e lonts;

$49: Correspondence qualily Iype
lonls; 1 Roman. 1 Scripl &
1 lIalic.
$69: Malh and Scienlilic lonls;
2 Malh; 1 Applicalion &
1 Scienlilic.
S49: Qualily Pack; 1 Regular and
1 Bold lIalic & I GOlhic.
$95: 2 Micro (10 & 20 cpi). Copper,
Reg. lIalic. Bold lIalic. Zip &
Science.
$95: Demi Golhic, Golhic (15 cpi).
Boss. Serillialic. Golhic lIalic.
Falhead , Greek .
$95: Roman, Elite lIalic. OCR A & B.
Pres. Pica, Greek, Micro (15 cpi).

A minimum shipping and handling charge 01 $4 .75 will be added to each order. 6% sales lax will be added to California orders.

PRINTER
ACCESSORIES

WRITE FOR A COMPLETE CATALOG

DIRECT INC! PO BOX 19608·347, IRVINE, CA 92713

atari.stltech #23, from swestrup [Stirling Westrup, Xuclid Research]
According to previous messages in the technical section of the old
Atari conference (see April BYTE, page 367), you can change from low
to medium resolution without rebooting if you poke the desired screen
resolution into the hardware register ShiftMd. What is the address of
this registei? The only reference I could find to it was in the Hitchhiker's
Guide to the BIOS, where they say that it is shadowed by SShiftMd at
location $44C.
atari.sUtech #25, from jtuermer [Joerg TuermerJ
a comment to 23
The address of ShiftMd is $FF826o. I have no color monitor, so I can
make no tests, but the XBIOS function 5 (_SetScreen) also mentioned
in the Hitchhikers Guide should do the changing without booting.
Changing by direct setting of ShiftMd may leave the machine with
some problems concerning cursor, fonts, etc.
atari.stltech #55, from swestrup
a comment to 25
Of course _SetScreen should change resolution without rebooting , but
it doesn'tl And here I am wanting to change resolution while booting.
That's so programs in the Auto directory come up in the right
resolution.
atari.st/main #39, from cheath

FORTRAN PROGRAMMERS
Downloading from mainframes or developing on
the PC the choice is F77L - Lahey Fortran.
"Lahey's F77L FORTRAN is the compiler of choice . ..
F77L compiled the five files in a total of 12 minutes which
was 4 times as fast as MS FORTRAN and an astounding
6 times as fast as Pro FORTRAN. "
PC Magazine
" The manual that comes with this compiler is well put
together. The messages are clearly explained, the compiler's unique features are well documented . .. All in
all, F77L is a fine, well supported product that we think
will do very well in the marketplace."
Computer Language

VERSION 2.0 NOW AVAILABLE -

$477

Full ANSI FORTRAN-77
Source On-Line Debugger
Extensions for easy mainframe porting
Common/Array greater than 64K
Lattice C and other 3rd Party Compatibility

(213) 541-1200
Lahey Computer Systems, Inc.
31244 Palos Verdes Drive West , Suite #243
Rancho Palos Verdes , CA 90274
Requires MS·DOS and BOB7
M S-DOS ilnd MS FORTRAN are trademarks of Mlo:: rosol1 CorporCltl on
Pro FORTRAN IS a trademark of International Bu sl!l ess Mac hines
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atari.stlmain #44, from swestrup
a comment to 39
I have now successfully switched the Atari from low to medium resol ution and back again without crashing the system or rebooting. My cur·
rent problem is that GEM still thinks it's in the wrong mode and all of
the fonts and windows are garbled. I tried poking the correct resolution
into SShiftMd, but that didn't work.
atari.stltech #70., from swestrup
I am uploading a listing of a 68000 assembler program that switches
the Atari ST into medium-resolution mode without going through BIOS
or XBIOS. It can be assembled and linked with the standard DRI
assembler and linker that come with the developer's package. I have
no idea what this program will do to a monochrome monitor. Are there
any brave souls out there?
atari.stllistings #5, from swestrup

To order or for more information
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We asked Digital Research Inc. if it was possible under software control
to even switch from 320- by 200-pixel, 16-color resolution to 640 by
200 resolution so we could present 80-column text and then switch to a
multicolor graphics display. The folks at DRI told us we'd have to
reboot.

Inquiry 183

FIXSCR.S
I wrote this test program to change the screen resolution from low to
medium without having to reboot the system. This program has to
operate in supervisor mode so that the hardware register ShiftMd
($FF8260) can be set. The value $F9 corresponds to Medium Res,
while $F8 is Low Res. Unfortunately, GEM does not recognize the
change and behaves as if the old resolution is still in effect. In addition,
this program will occasionally cause a few bombs to appear on the
screen. I don't know why.
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Uttle BOard™/186 ••••

$495

High 'Performance, Low Cost PC·DOS Engine

TEXT
MOVE.L
MOVEW
TRAP
ADDQ.L

#0, -(A7)
#$?O, -(A7)
#1
#6,A7

MOVE
MOVE.B

SR,DO
• READ THE STATUS REGISTER
#$F9,$FF8260 • GO TO MEDIUM RES MODE

AND
MOVE

#$DFFF,DO
DO,SR

•
•
•
•

PUSH A REQUEST FOR
SUPERVISOR STATUS
AND TRAP FOR IT
THEN FIX UP THE STACK

• CLEAR THE SUPERVISOR BIT
• AND SET US BACK IN USER
MODE

RTS
atari.sUtech #71, from jtuermer
a comment to 70

• Three times the COMPUTING POWER of a PC
• Data and File Compatible with IBM PC, runs
"MS-DOS generic" programs

My documentation says that a return from supervisor mode should be
made with another call to Super (BOOS $20). After the first trap you
should save DO and push it on the stack before the second one. This
is the old value of the supervisor stack pointer (SSP). The present program leaves the SSP at the same value as the User SP before the RTS.
Maybe this is producing the bombs.
I have looked carefully through a BIOS listing and cannot find where
the _SetScreen routine could possibly reboot. But if you try to set to a
resolution not supported by your monitor, the next Vertical Blank Interrupt will branch through the routine pointed at by swv_vec ($46E),
which is initially pointing to the system reset handler.
This is in fact what happens to the "brave souls." The system reboots
and they are back in monochrome.
atari.stitech #77, from sak [Sal Magnone, CIA Software]
I read the messages about changing screen resolution without
rebooting or other troubles and thought I'd mention a new program.
just got a demo of a game called Pawn that's got some really great
low-resolution pictures. The significance is that the game operates in
medium resolution. It pulls the low-resolution 16-color picture down
from almost the top of the screen, waits, then slides the picture back
up, revealing the medium-resolution text that it covered coming down.
My guess is raster interrupts. Can an ST do that? When you try and
dump the pictures, they get scrambled as though the interrupt got
turned off. The dump routine probably does kill video interrupts,
because the picture looks like someone just switched modes on it.
Then it goes back to normal after the dump stops.
atari .stltech #78, from jtuermer
a comment to 77
You can enable the HBLANK (autovector level 2) interrupt. This will give
you an interrupt on every scan line. If you revector it to your own
handler, you can decrement a counter set at VBL interrupt to the
number of the scan line you want to change resolution, color, and so
forth . If your counter reaches zero, make your changes. You may have
to revector the other interrupts. This is described in the Hitchhiker's
Guide to the BIOS (August 26, 1985, page 30).
atari.stiquestions #22, from jruley
Do you still have to turn the machine off to switch between the highresolution monitor and the modulator output? That is, can you have a
black-and-white monitor and the RF modulator on at the same time? I
know that would mean you'd have garbage on one or the other-but
you'd be able to switch from the desktop.

• 8 MHz 80186 CPU, DMA, Counter/ Timers,

128/ 512K RNA,zero wait s~tes,
16-128K EPROM
• Mini/Micro Floppy (ontroller ( 1·4 Drives,
Single/ Double DenSity, 1-2 sided,
40 / 80 track)
• 2 RS232C Serial Ports (S()'38, 400 baud ),

• SCSI/ PLUS' " multi-master 110 expansion bus
• Software Included:

• PC·OOS compotible ROM-BIOS boots
DOS 2.)(and 3.)(
• Hard Disk support

• OPTIONS,
• Expansion ~rd wUh:
• 128 or 512K additional RAM

• 2 Sync/ Async RS232/ 422 sen.1 ports
• Battery blicked Real Time Clock
• 8087,\',ath Co-Processor

1 Centronics Printer Port

• Buffered I/O Bus

• Only 5.75 x 7.75 inches, mounts directly to

• STD Bus Adapter

a 5-1/ 4" diskdrive
• Power Requirement: + 5VDC at 1.25A;
+ 12VOC at .05A; On board - 12V converter

• Utilities source code
• TurboOOS 1 Networ1cins
IBM®, IBM Corp.; 80186®, Intel, Corp.;
Turbo DOS~, SoftwClf"C 2000, Inc..

COMPUTERS . INCORPORATED

67 EastEveIynAve .• MountainView,CA94041. (415)962-0230. TELEX 4940302

BUILD YOUR OWN IBM XT &
AT COMPATIBLE SYSTEMS
XT AT Case
$59.00 .. .... .. FLlP-TOP (XT look like)
$65.00 ........ FLlP-TOP (AT look like)
(in cluding keyboard lock &reset SW)
$65.00 ......... SLlDE-IN (XT look like)
$69.00 .. ...... .SLlDE-IN (AT look like)
(in cluding keyboard look & reset SW)
$109.00 ...... ............... SLlDE-IN (AT)
XT AT Power Supply
$a9.00 ..... ............ ..............XT 135W
$159.00 ............ .. ............... AT 200W
XT AT Keyboard
$75.00 .......... 5160 XT (AT look like)
$109.00 ................ ..............5160 AT
XT AT Mother Board
XT 640K (</>K RAM)
2 layers 4.77 MHZ ...... ........ $159.00
4 layers 4.77 MHZ .............. $195.00
XT 640K (q,K RAM) Turbo
2 layers 4.77 MHZJaMHZ.... $195.00
4 layers 4.77MHZJaMHZ.....$229.00
AT (1MB/</>K) 4 layers .... ...... $ CALL
PC/XT AD·ON·CARD
Floppy Controller ........ .........$49.00
U.S_A_ OFFICE

WHOLESALE [415) 549-3472
M C:I.IICOLL AVE NU E

---..

-

-=
.:

.

--

.."

WILLOWOAL E! ,

MANUFACTURER

Disk 110 Card .............................. $129.oo
Color Graphics Card ..................... $85.00
Monitor
Color RGB (TVM) 14" ................. $395.00
TIL Monitor (Mctek) 12" Amber .. $110.00

DISTRIBUTION

ONTAR I O

M lli H

I<;,\ST IU .. ITAI.

2 EI

CANADA

ro.,

TE L , f ~ 1

8 ) 4l1li.8280

LTD.

CIIN O FL .. 1'110 . 4 32 K U A N G_F U B. RO . T A IF> E I , TAIWA N . R . O . C .
TE L : 10 2 1 7 03 _ iOl 1ll 4J . 7 0 3_2 471 , 70Q -Q eJ1eJ
TL X : 10~31 G EE! MING , 2 0830

[continued)
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SK l' IIlIill t:O., INt:.
RETAILER (415) 843~714

3D·r;,I~RO 5~';~~~AL.E&'
~ 1 ~

-
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EOCLTD

IBM is a trademark of International Business Machines Corp.
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atari.st/questions #24, from neilharris
a comment to 22
Since the video shifter puts out a 60·Hz signal for color and a 71·Hz
signal for monochrome, the two modes are not at all compatible. If you
fed the wrong signal into a monitor, you would be likely not only to get
garbage on the screen but also to damage the flyback transformer.
atari .stiquestions #26, from al [Alastair J. W. Mayer, author of BIX's
CoSy software]
a comment to 24
That's no worse than feeding a 50·Hz PAL signal into an NTSC monitor
(or vice versa), something I've done more than once. Garbage, yeslike a severe case of out·of·adjustment horizontal and vertical hold-but
my monitor still works fine. (Mind you , I don't make a habit of it and
only did it for a few minutes at a time.)
atari.stiquestions #27, from jim_kent
a comment to 26
What sort of plans does ,A.tari have for a standard video output? As it is,
video·types are the only people left I can in good conscience recommend an Amiga to. (I'm a concerned animation programmer with a
VCR)
atari.st/questions #28, from neilharris
a comment to 27
The latest model of the 520ST has both RF and composite video
outputs.

LANGUAGES
atari.stimain #52, from swestrup

NEW PRODUCTS

Modula·2
Where can I get a good book on Modula·2? I'd like to decide whether I
like the language before I go out and buy a copy of it.

SOFTWARE & PERIPHERALS

atari.st/main #53, from jruley
a comment to 52

NEW CHIP RUNS CP/M ON IBM PC's

Your IBM PC or compatible can run 1,000's of CP/M80 programs with NEC's new V-20/30 microprocessor and
RUN/CPM software interface from Micro Interfaces Corporation. Features include ability to run CP/M or MS-DOS programs from same prompt , disk emulation allows PC to run
CP/M programs from CP/M disks and directly READ, WRITE,
and FORMAT approx. 100 of most popular formats , ability to
run CP/M from Hard Disks or Ram Disks, run MS-DOS
background programs on top of CP/M programs , 13 Logical
or Physical drive assignments, approx. 100 CP/M terminals
emulated. RUN/CPM sells for $99.95 and includes NEC
V-20/30 , to order contact M.I.C. at 1·800·637·7226 or for Tech
Info 1·305·823·8088.

NEW Z·BO CO·PROCESSOR BOARD ONLY $199.95

Lowest priced Z·80 board currently available runs CP/M pro·
grams on IBM PC's and AT's. Comes complete with 5.0 Mhz
clock, 64 K of memory, and includes all of the features of the
RUN/CPM product listed above. Price is only $199.95 and in·
cludes RUNfCPM software interface. Contact Micro Interface
Corporation, 6824 N.W. 169th SI. Miami , FI 33015 ,
1·800·637·7226 or 1·305·823-8088
Adverti sement
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As to a book-it sounds corny, but I recommend Modula·2 A
Seafarer's Guide and Shipboard Manual by Edward Joyce (Addison·
Wesley, 1985). Not only is it a fairly complete reference on Modula-2
with a good index, it is actually fun to read l
atari.st/main #54, from neil harris
a comment to 53
Personally, I found the [Niklaus] Wirth book, Programming in Modula·2,
2nd edition, indispensable as a reference, and the Knepley and Pratt
book, Modula·2 Programming, a good tutorial textbook. I will try to
upload the sample program that comes with TOI 's Modula-2/ST, which
they have permitted to be passed around. It does use the GEM
features.
atari.st/tech #33, from wbaker [Bill Baker]
Just started playing with Lattice C from Metacomco. My overall first im·
pressions are that the language implementation is good, but I Ihink the
linker is a dog. A small hello·world program took five minutes to link. (I
use double·sided drives.) There is a full AES and VOl library implementation with source in assembler but no real documentation other than
function names and arguments.
Having tried Hippo C, Megamax C, and now Lattice, [I find] none of
the C implementations anywhere near as good as TOrs Modula·2/ST
Looks like I may have to learn a new language if I want to have
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DESMET C

COMPILER

AFFORDABLE WORLDWIDE
development tools anywhere near as good as others I am used to (IBM
PC family, Microsoft C, Brief editor, Make, and PLlNK86).

Australia

Micromart, N.S.w. Tel: (02) 568 2564

( PC. MAC)

Botswana Hi-Tech Services, Gaborone Tel : 4540

atari.stitech #34, from dmenconi [Dave Menconi]
a comment to 33

(PC)

Britain MLH TeCh., Cheshire Tel : 0606-8911 46

Everyone is raving about Modula-2. My problem is that I will have to
learn a new language. I will probably go for it because I really like
developing in Ada, and I understand that Modula-2 is like Ada. Until I
get around to it, I plan to develop in Personal Pascal by
This
Pascal is out for the ST and is coming out for the Mac RSN. They say
that something that runs on the ST can be compiled and run with no
modification on the Mac (of course it will need to be tweaked to be
aesthetic and efficient). If true,
is reall y going to clean up!

ass.

ass

atari.stltech #49, from bwebster [Bruce Webster, Consulting Editor,
BYTE)
a comment to 34
No, no, no. Modula-2 is not like Ada, though both are derived from
Pascal. In fact, Modula-2 and Ada represent diametrically opposed
trends. Modula-2 is a very minimal language; just about everything
beyond the basic language syntax is a user-defined library, though
most Modula-2 implementations come with a set of standard libraries to
save you the hassle of writing them yourself. Ada is a "kitchen sink"
language, as in having everything but the kitchen sink. Modula-2 reall y
resembles a hybrid of Pascal and C.

(PC'MAC)

Denmark Ravenholm Comp., Lyngby Tel : 02-887249
Finland

Holosoft, Toivakka

Tel: (9) 41871 201

(PC)

France

PG Soft, Paris Tel : (1) 205.39.47

France

R. P. M. I. , Vincennes Tel: (1 ) 43654056

Iceland
Japan
Norway
Sweden

U.S.A.

(PC)

( PC )

(MAC)

Hugbunadur, Kopavogur Tel : (354) -1-64 1024
JSE International , Tokyo Tel: (03) 478-8271
Abacus Data, Oslo Tel: (472) 38 50 20
Escort Data. Vallingby Tel: 08-87-33-55
C Ware Corporation, Cal~ornia

Ask about distributors in Germany

( PC ),

( PC)

( PC)

(P C )

(PC'MP.C)

(408) 720-9696

and New Zealand

(PC . MAC)

C Ware Corporation
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A.
(408) 720·9696 Telex : 358185
We accept VISA, MasterCard & American Express

atari.stltech #52, from wmiller [William Miller, Stratus Computer]
a comment to 49
The similarity is in the concept of modules (Ada "packages') with
separate definition and implementation sections. Other similarities exist
due to the fact that both have Pascal as an immediate predecessor.
But, as Bruce said , there is a major difference in the design
philosophy.
atari .stltech #54, from bwebster
a comment to 52
Thanks. COUldn't have said it better myself. I haven't done any actual
Ada programming , though I was almost on the industry review board
(read: "enormous group') back in '79 when I was leaving General
Dynamics and they were offering that as an incentive to stay. (Almost
worked.) I have gone through a few books on Ada, though, and have
carefully read Tony Hoare's talk, "The Emperor's Old Clothes," in which
he describes his horror at the thought of ICBMs guided by programs
written in Ada. There is a definite dichotomy of design, despite the
resemblances.
atari.stltech #61 , from jerryp [Jerry Pournelle, Consulting Editor,
BYTE]
a comment to 52
There are great similarities between Ada and Modula in that they are
both highly structured and programs can conveniently be written in
small independent packages or modules.
The difference is that Ada was designed by a committee of bright
people, and Modula was designed by a si ngle genius.
atari.stltech #38, from jruley
a comment to 33
Looks like it's Modula or nothing. That really gripes me-is there no decent C for the machine short of the $300 Alcyon in the developer's kit?
I'd appreciate any comments-I am trying to replace Hippo C on my
(continued)

Computers For
The Blind
Talking computers give blind and visually
impaired people access to electronic information. The question is how and how
much?
The answers can be found in "The Second
Beginner's Guide to Personal Computers for
the Blind and Visually Impaired" published
by the National Braille Press. This comprehensive book contains a Buyer's Guide to
talking microcomputers and large print display processors. More importantly it includes reviews, written by blind users, of
software that works with speech.
Send orders to:

National Braille Press Inc.,
88 St. Stephen Street, Boston, MA 02115
(617} 266-6160
NBP is

Q

nonprofit braille printing and publishing house.
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Sub-System
520ST. If I don't get any kind of good news on a C by next weekend,
I'm going to get Modula and chuck C for good.
atari.stltech #46, from dmenconi
a comment to 38

Specification
Mod.1
No.

No. of
Slot

M-1"

0
3
5
12
0

M-2
M-3
M-4
M-5
M-6
M-l
M-8
M-9

Half Helghf
Drive

Power
Supply

Dimension
DxWxH(cm)

Price

1

AorB

3
3

C
C
D
E
Aor B

30x 15 x6.5
42 x25 x 16
39 x30 x 15

$149
$299

2
2
1
2

0
5
0

C
2
E
2
F
0
M-10
Gor H
4
8
" Extra space for a stand alone controller

40 x39x 14
39x 18 x 15
26.5x18 x 13.5
38 .5x30 x 13.5
39.5x 18 x 13.5
38 .5 x 49 x 9
43x49 x 14

$259
$299
5149
5169
$299
$149
5249
5259

atari.st/tech #48, from jruley
a comment to 34

EXT and ReV Adapters
• Connecting master expansion chassis to Pc. XT or AT
• Fully buffered address, data and control signals.
• 3 feet shielded flat cable.
Price 5159

Power Supply
A
B
C
D

E
F
G

H

WaH

+SV

+12V

50

5.0

2.5

50
100
100
45

1.8
8.0
10
4.0

60
135
150

5.0
15
15

-12V

-SV

3.5
5.0
3.5

0.3
0.5

0.5

2.0
3.0
4.2
6.0

0.3
0.3

0.3
0.3

ORDER TOLL FREE: (800) 826-0267
In California Call (415) 651-3355
DEALER INQUIRIES INVITED

SOURCE ELECTRONICS CORP.
45277 Fremont Blvd " Unit 6
Fremont, CA 94538
Telex: 279366
FAX: (415) 791-0935
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I am going to do my first project on the ST in Personal Pascal. I think it
is a strong alternative to Modula-2 because it has a nice library for the
ST and I understand it will soon be implemented on the Mac. A.s far as
I know, Modula-2 isn't out on the Mac yet, and when it is, there will still
be the question of portability.
The questions that remain are How optimized is the code generated
by these two languages? Personal Pascal has an optimizer, and from
the manual it looks like they did some intelligent things. How soon will
compilers for other machines be out?
So far I have rooted for this Pascal for a couple of reasons: coming
soon on the Mac, nice ST interface, most people know Pascal better
than Modula-2, and Pascal's been around longer, so its compilers are
better understood. But Modula-2 has some nice features, too. First. it is
likely to be more portable on future machines because there is one
complete language definition instead of several (the original Pascal
definitions had neither strings nor good 1/0). Second, Modula is, I
believe, more structured than Pascal. For instance, it has packages that
allow a programmer to divide a program into modules and really keep
track of which packages use which routines. This is a tremendous aid
in avoiding spaghetti code.
A disadvantage that awaits the unsuspecting C programmer who
would use either of these languages is that they're designed to protect
the programmer from himself. For example, consider the strong typing ;
characters are type "char''-not integer or "char" depending on how the
programmer feels that day, as in some languages.
So, there you have it, a long-winded dissertation on the other two
choices. I highly recommend a careful examination of both languages
before a choice is made.

Inquiry 324 for End-Users.
Inqui ry 325 for DEA LERS ONLY.

Well, I went with the Modula-maybe we should compare notes after
we've both had some time to work with them . With respect to choosing
between the two, I spent today reading a book on Modula-2, and it
looks to me like it's possible to do anything in Modula-2 that you can
do in C-although the implementations vary, they have all the same
features. It's been awhile since I looked at Pascal, but unless yours has
a lot of extensions (separate compilation, based variables, coroutines) ,
there are quite a few things that will give you trouble if you try to do
low-level stuff.

RAM

DISK AND

C

FUNCTIONS

atari.stltech #40, from mmanlove [Mike Manlove)
Here are a couple of problems that have been bugging me for a week.
I'd sure appreciate any insights that you might have.
First, is there a RAM disk that works with the lOS ROMs? I've got the
Hippo RAM disk, which works fine with lOS.IMG but bombs when I
boot ROM . Thinking about it, it seems like most RAM disks would perform brain surgery on the BIOS/XBIOS, which is most likely in ROM .
Second, has anybody had any luck with the C library functions
Malloc( ) and Calloc( ) which come with the developer's kit? The application I'm working on really wants to play around in the heap, but
right now it can't. Even a trivial program can get only a little memory
allocated (504 bytes for my Malloc tester) , and you don't get a null
pointer if there's not enough memory-you get cherry bombs. Do I
need to do something magical before using these functions?
Random comments: I'm running a 1-megabyte ST with the ROMs,
two double-sided floppy disk drives, and both monitors (I couldn't
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decide). I've been having a fine old time with the developer's kit, but
the compile/link times oH floppies are getting out of control, which is
why I'm after all the RAM disk I can get. The TOI Modula-2 compiler
may be the next step.
Thanks again for any help you can oHer. I just got here, and BIX
looks great l
atari.st/tech #42, from jim_kent
a comment to 40
\ use the Michetron RAM disk with the same hardware configuration
(except only a color monitor). Works like a charm. I'm also curious
about Malloc problems.

~640K ON IB~;~~
MOTHERBOARD
for $

Now you can have 640K Ram memory on your IBM XT
motherboard without using any slots or taking any
power. Easy to install two prom chip set lets you
replace two banks of 64 chips with two banks of 256k
chips . right on your motherboard!
•
•
•
•
•
-

atari.stitech #56, from swestrup
a comment to 40
As to the Malloc/Calloc problem I am told that when you r C program
is loaded by T08, it gives all of the memory to the program, which
doesn't want it. In order to have Malloc have something to allocate, you
have to do a Memfree call (I think that's what it's called) so that the
memory is given back to T08. The kicker is that the call requires the
address of the last byte of memory that you want to keep. I have yet to
figure out how to get this address from either the compiler or the linker.

39. 95 *

*
-

NO software or changes needed. NO soldering.
Works like a memory card but costs much less!
Requires two banks of 256K Ram memory .
Memory is checked and counted by IBM 's built in
P.O.S.T.
Satisfaction Guaranteed or your money back.
MOTHER·MEM/XT Prom set with
instructions .... ....................... ..... .. .... ...... $49.95
$10.00 rebate when you send in your old 64K chips
Set of two banks (18 chips) 256K Ram memory
tested and burned -in .... .... ................ .. .. .. . $64.95.
Add $2.00 shipping. Check. COD . MASTERCARD. VISA
TOLL fREE ORDERS: (800) 541·2255 wait for tone .
then dial 4314311 (touch tone only)
DEALERS II'IQUIRIt:S WELCOME.
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atarLstJtech #57, from jim_kent
a comment to 56

fLrtJ'O.,tr

I read in an addendum to my developer's kit (November 1985 or so)
that in fact the start·up routine freed up almost all of memory and do·
ing so was the cause of the problem. In any case I have since
switched to the Lattice C compiler. Its start·up leaves your program with
all but 4K bytes. Malloc calls seem to function well. I wrote a little C
preprocessor (long story, it was a front end to a menu·maker package)
just last week using Jots of dynamically allocated memory with no
problem.
Unfortunately, there was a file trashed in all versions of Lattice C that
I could get my hands on-clib.bin. This is forci ng me to use the "·t"
option to produce .0 output so I can use link68, the DRI linker. My
general impression of Lattice C other than this has been a massive im·
provement in compile time, error reporting , and symbol size (31 charac·
ters) over Alcyon.

12062 S.W. 117 Court
Suite 121
MiamI. florida 33186

Dept. B·Ol

COMPETITIVE EDGE
631 S. MAIN ST . • PLYMOUTH. M148170· (313) 451-0665

FEATURING 5-100 COMPONENTS FROM:

COM PUPRO@

RAM 22® $446
DISK 1A® $446

EARTH

TURBOMASTER 256K W/HDC
TURBOSLAVE-1 BMHZ 128K

LOMAS

THUNDER 186 $895 256K STATIC $412
COLOR MAGIC $476 NVDISK 512K $371

CPU 286® $671
MDRIVE-H® $371
$895
$395

TELETEK

SYSTEMASTER®II 8M HZ 128K
$795
SBC-1 6MHZ 128K $350
HOC $375
ALSO FEATURING OUR AT COMPATIBLE:

atari.stitech #66, from mmanlove
a comment to 56
This is just a hip·shot (I haven't read the remaining comments yet) , but
the standard C "sbrk()" function seems to be implemented. Would this
give the end of the program itself or the end of all the memory that
T08 handed over to it? I'll do some experiments.

VELOCITY 286
10 MHZ OPERATION
1024 K ON
MOTHERBOARD, 20MB
FAST HARD DISK HI RES.
MONOCARD STANDARD·
1.2MB FLOPPY DRIVE
$3095
WITH DOS 3.1
MONITOR EXTRA OPTIONS:

atari.st/tech #67, from cheath
a comment to 66
We had some problems with those memory management functions,
too. I'll see if I can get my partner, the 8T hack, to tell me what he
figured out about them.
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atari.st/tech #73, from jtuermer
a comment to 56
If you have the developer's kit, you should look at a file called
AP8TART8 (if it is included in your version). Or look at the source of
whatever module you mention first in your link run. It starts by adding
up the length of text, data, and uninitialized data segments. This infor·
mation comes from the base page. The address of the base page is
handed over as 4(A7) to any program. The length of the base page

UP TO , 6 MEGABYTES OF MEMORY •
ENHANCED GRAPHIC ADAPTERS ,
HARD DISK SUPPORT TO 240MB seQ
XEN I X ~ SYSTEM FIVE • AUTQCAD
READY SYSTEMS · 3278179
TERMINAL EMULATION

ALSO

CE 20MB XT W /512K

$1095
Includes floppy. hard disk, 512K
memory, monocard wl parallel
monitor.

CompuPro. Ram 22. Mdrl\lD-H are ailhor trademorks or registerod trodomslks 01 Viosyn Corporation. SySlOmaslcr Is a reglslcrod
trademark at TelOiok Enterprises. PC AT is a trademark of Internotional Business Machines Xenlx is a leglstored trademark
01 MiclosoIl. uniPATH Is a trademark ot Patllway DOSlgn, Inc., SeQ is a tradom ark 01 THE SANTA CRUZ OPERATION Autoc:ad
is a tl(ldomalk 01 Aulodesk, tnc.
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Now it costs evenless
to look good.
sa9S.00
$2995.00

Wordslar 2000 is a trademark of MicroPro Internallonal Corp. Epson is a trademark of Epson America, Inc.
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The Cordata Desktop PrintshopTM has always been the
best value in PC-compatible laser printers.
With speed and flexibility that the others can't match.
For example, we put 38 type fonts on diskette, not
expensive cartridges. And let you mix up to 32 fonts in a
single document. Automatically.
A high-speed graphics interface transfers data up to 30
times faster than Hewlett-Packard's LaserJet+, and because
most Desktop Printshop features are implemented in software, they're easy to update.
And because
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emg easIer
Prmtshop has a readyto-run solution for
many programs that other

laser

Printshop is an even better value.
A new forms design software program comes with the
Desktop Printshop that lets you create documents quickly-and easilyusing pull-down menus, not complicated commands.
.
We've also included the industry-acclaimed Wordstar
2000™word processing program. So you can start producing
near-typeset quality memos, reports, and correspondence
right away.
Last but not least, we've lowered the price of the
Desktop Printshop to $2995, including forms design
software, Wordstar 2000 and 38 fonts on diskette.
So don't settle for just any laser printer.
Demand the Desktop Printshop.
All it takes is a call to Cordata at: (800)
621-6746 (in CA: (805) 495-5800; in Canada:
(604) 984-0641) for the name of your nearest
Desktop Printshop dealer.
After alt how can you afford
not to look your best?

The
Desktop
n....,.;"Y"'\'tshOPe,.
rlllJJ
COR DATA, 275 E. Hi ll ccest Drive, Thousa nd Oaks. CA 91360
TELE X 650· 269627 0 ; in Europeo Holland 032-181J1
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0
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dato....."..., 1M.
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($100) is also added to the total program length. A SetBlock (BOOS
$4A) then reduces the total space allocated for the program to this
amount. You can change this start program or make a Malloc in your
program to get more room. Someone told me that the ORI C compiler
makes its Malloc allocations in the third segment (BSS). But the length
of this segment is initially set to zero.
NDC COORDINATES

atari.stitech #74, from jruley
I've just finished a frustrating couple of hours with Hippo C, tryi ng to
make my graphics terminal program resolution-independent. The
Abacus GEM book lists an option on the open virtual workstation function for NOC instead of RC screen coordinates, but this does not appear to work. Is this a problem with Hippo C or with the ST?
atarLst/tech #75, from neilharris
a comment to 74
NOC coordinates are not supported on the ST version of GEM.
atari.stltech #83, from timoren [Tim Oren, KnowledgeSet Corp.]
a comment to 74
You can't use NOC with the ST's VOl , because it doesn't have a full
GOOS implemented. That also prevents you from opening workstations
on other physical devices (other than the screen) and prevents doing
loads of new fonts. Atari is supposed to be testing a RAM-resident
GOOS which will work by stealing the VOl trap. The MiGraph EasyOraw
package uses an early version of the GOOS.

GRAPHICS PROGRAMMING

atari.st/tech #79, from jruley
Helpl
I am still, unfortunately, programming in good 01' Hippo C with the
wonderful Abacus documentation. I need to do two things:
1. Read out the currently set color palette values. I can get the RGB
representation of these values using one of GEM 's inquiry functions, but
how can I convert the RGB values to the color numbers (0-511)?
2. Save and restore the screen-specifically, I need a way to avoid the
ugly gray blob that appears when the ' ~seUnput" function's dialog
box disappears from the screen. I can do this by getting the screen
address using "physbase" and treating the screen as an array, but the
documentation led me to believe that I could use the "vro_cpyfm"
function to do this.
So far as I can tell , the blasted function does not do anything. Here's
how I am trying to use it:

static short in! handle, screen[8] , *sMFDB, *dMFDB;
usual GEM set-up
screen[O] = 0;
screen[1] = 0;
screen[2] = 639;
screen[3] = 399;
screen[4] = 0;
screen[5] = 0;
screen[6] = 639;
screen[7] = 399;
vro_cpyfm(handle,3,screen,sMFDB,dMFOB);
all sorts of stuff, including fsel_input
vro cpyfm(handle,5,screen,sMFDB,dMFDB);
My understanding from the documentation is that the first call to
vro_cpyfm should save the screen to a memory area and that the
second call should restore it. This is not happening-in lact. I've tried
382
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several variations, and so far as I can tell , the function simply does not
work! Any suggestions?
atari.stltech #80, from jim_kent
a comment to 79
Well, I can maybe help you some with the first problem. Presumably,
the 0-511 value is a 16-bit word divided into four 4-bit nibbles: 0 red
green blue.
Personally I don't use GEM much, but try this:
atari_color_reg = gem_color_reg- >r *(1«8) +
gem_color_reg - > g *(1< < 4) +
gem_color_reg - > b;
Or maybe the same thing with the r, g, b reversed . You also might
need to scale down (probably divide by 16) the GEM component
values before you fold them into the register value.
atari.st/tech #84, from jtittsler [Jim Tittsler, Atari Corp.]
a comment to 79
I don't know how you get there from Hippo C, but if you can do an extended BIOS call , you can also get the value of each palette register.
The extended BIOS call 7, setColor(colornum, color), sets the color
register colornum to the given color. The old color is returned (and if
''color'' is negative, the hardware register is not changed, so there is a
nondestructive way of inquiring the value of each of the palette
registers).
From Hippo C, can you do something along the lines of: tor(i = 0;
i< 16; ++ i) colorreg[i] =xbios(7, i, - 1);?
atarLst/tech #85, from jruley
a comment to 84
No, you can't using Hippo. But as I'm writing my own XBIOS, that'll
work just fine-thanks!
atari.st/tech #86, from jruley
a comment to 85
Well, I went off and tried it-looks like it'll work!
Anybody else out there still using Hippo? If so, I'll post my XBIOS
routines in Listings.
POWER PROBLEMS

atari.st/questions #2, from dbetz
I have a new Atari 520ST and have been having some problems that
seem to be related to the power supply. Whenever the machine is running, the display jitters. I don't think it is related to the power in my
house, since I have used many other computers without any similar
problems. Also, my ST seems to be very sensitive to static electricity. I
have it set up in my living room and whenever I walk across the
carpet. I get a burst of "key clicks" from the ST, and if I am in an editor,
I get a burst of garbage characters on the screen. I suspect that the
problem is related to the power supply. Anybody have any idea what
the problem is or what I can do about ir
atari.st/questions #9, from neilharris
a comment to 2

Are you running a monochrome monitor? If so, a color monitor in close
proximity will cause some screen jitter due to 60-Hz vs. 71-Hz beating.
Just turn off the other monitor.
atari.stlquestions #10, from dbetz
a comment to 9
I was running the monochrome monitor and didn't have any other
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monitors (color or otherwise) anywhere near the one I was using. I tried
this in several locations in my house, so I donl think it was because I
was too close to some sort of RF source. I have never had any trouble
with any of the other computers I've used (including an Atari 520ST that
I borrowed for a while). It reall y seems like this problem is related to
the power supply or the main keyboard unit (I tried a different
monochrome monitor also). Neil, thanks for your suggestion, but I don't
think it's the source of my problem this time.

tory one at a time (if you can remember them) or unhide the two
system files from the first backup disk and delete them .
My V20 is working perfectly, there appears to be no problem with
any operation, and I found that when used in conjunction with an 8087
I cut the processing time of a large SPSS-PC (statistical program) run
from 63 minutes to 13 minutesl (I would not have believed it had I not
had a copy of the printout with the start and end times right in front of
me!)

atari.stlquestions #13, from mmanlove
a comment to 10

ibm.pc/pc.hardware #633, from naro [Richard Naro, NEC Electronics]
a comment to 631

I had a similar problem with the color monitor at first. Moving the CPU
power supply away from the monitor (like, down on the floor) took care
of it. Don't know if this could be the problem with the mono monitor,
though.

I would be interested in hearing the details of benchmarks with the
V20. Whife it speeds up its internal operations, the only effect it can
have on an 8087 is the time spent computing the effective address.
My guess is that much time is spent doing integer multiply/divide
and string operations, which are highly optimized on the V201V30
microprocessors.

atari.stlquestions #14, from dbetz
a comment to 13
Thanks for your suggestion. I didn't think of the possibility of interference from the power supplies. I had all three of them stacked
right in back of the monochrome monitor! I don't have the machine
anymore, so I can't check your theory, but I'll call the people that I sent
it to tomorrow and suggest that they try it.

ibm.pc/pc.hardware #634, from naro
a comment to 629

IBM PC AND
COMPATIBLES

ibm.pc/pc.hardware #635, from conniek [Conrad Kageyama]
a comment to 631

The summary of events in the IBM conference this month includes a
discussion on the V series of microprocessors, coping with hard disk
problems, memory expansion for the PC XT, Trojan Horse programs,
and programming the IBM 5550 Japanese PC.

V20 HARD DISK PROBLEM
ibm .pc/pc.hardware #629, from lowellt [Lowell Tuttman]
I thought that I would relate an interesting V20 experience I had in the
last week. I got a "General Failure reading drive C:" on my 22-megaby1e hard disk (Micro Design) and decided it was time to reformat and
reload the disk. At this time I had a V20 in place. I ran a good backup
(32 floppies' worth) and then reformatted the disk. All was going well at
this point. After restoring the files (many hours later) I found that I got
"Parity check 2" at boot time on the hard disk. I was able to boot from
a floppy and then go over to the hard disk without problems but
definitely no boot. I replaced the 8088, reformatted the disk, reloaded
it, and was able to boot OK with the 8088 in place. I then put the V20
back in and all is still fine. The boot process works fine, as does
every1hing else. It is curious that I can format floppies with the V20 in
place but not the hard disk.
ibm.pc/pc.hardware #631, from ucivms725 [John Leonard]
a comment to 629
I had the same problem when I reformatted my hard disk. The problem
was narrowed down to the RESTORE procedure. When I backed up my
hard disk, I also backed up the hidden system files of DOS (a package
deal when you back up the entire hard disk). When restored over the
top of the newly formatted hard disk, these hidden fifes overwrite the
already existing DOS files from the format. My disk would not boot from
the hard drive, but the files were there A-OK if the system was booted
from a floopy. I found two solutions: Back up each hard disk subdirec-

Format routines are notorious for having CPU timing loops. My guess
is that the format routine is the cause of the problem , but this is the
fi rst time I've heard of it on a hard disk. The 765 floppy disk controller
chip is much more susceptible to this problem.

I don't know which DOS you are using, but in 3.x, there is a /P switch
to the RESTORE function which will prompt you before replacing any
existing files.
ibm.pc/pc.hardware #636, from lowellt
a comment to 634
I think that the problem I had was what was described in message
631. The system files were restored over the newly formatted one, and I
did get a DOS error message saying '~arget disk may not be bootable':
I was curious about its being a timing loop because my floppies 'Nere
fine after formats with the V20.
By the way, I ran all the benchmarks in the "V20.arc" files from NEC
and I'll be glad to post the benchmark times that I got as soon as I
can find the printout.
ibm.pc/pc.hardware #638, from dgookin [Dan Gookin]
a comment to 635
Sometimes, depending on your flavor of MS-DOS, IP prompts only for
hidden or system files. Very misleading and somewhat pointless.
ibm.pc/pc.hardware #639, from billn [Bill Nichols]
a comment to 638

IP is supposed to prompt for two things: attempting to overwrite a read only file or attempting to overwrite a file of the same name but a later
date. Both cases work (for me) and are valuable. /P is necessary to
avoid clobbering the hidden system files. If you skip IP but restore over
them , you may not be able to reboot.
ibm.pc/pc.hardware #642, from lowellt
I think I'm a little confused about the V20 and the V20-8. I gather that
these are the 4-MHz and 8-MHz versions, respectively. What happens if
you put a V20-8 into a regular PC?
(continued)
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ibm.pc/pc.hardware #643, from naro
a comment to 642
Early versions of the V20N30 that were marked with no speed info
were 8-MHz devices. Currently, devices are marked as follows:
70108-5 = 5 MHz; 70108-8 = 8 MHz; 70108-10 = 10 MHz.
The latest mask level is M (it is found in the date code). This level is
fully compatible with the 8086/8088 it can replace except for the -10
devices. This is because it is difficult for CMOS to use a 33% dutycycle clock, so the 10-MHz devices still require a 50% duty-cycle clock
(although below 9.5 MHz they are OK).
The device speed is only the clock at which the manufacturer will
guarantee operation and does not affect the throughput of the microprocessor. The most noticeable impact will be on your wallet since
there are price premiums for faster devices.
ibm.pc/pc.hardware #648, from billn
a comment to 643
Do you have access to info on V60 and V70 chips? I'm interested in
comparing them with the 80286 and 80386 on a performance basis.
Thanks.
ibm.pc/pc.hardware #649, from naro
a comment to 648
Yes, but the information is not in a form easily distributed yet. Send BIX
mail with a request to be added to the mailing list, and I will send out
information as it is published.
As for performance, the V60 can do 2 to 3 MIPS [million instructions
per second]-but remember that a MIPS is not constant from machine
to machine-and the V70 can do 4 to 6 MIPS. I prefer elapsed time as
a better measure of performance. For example, the V60 floating point
can do 32-bit reals in under 5 /lS (divide in under 8 /ls) , and there is
no penalty for the MMU [memory-management unit] since it is included
in the internal pipeline
HARD DISK POWER FAIWRE

ibm.pc/pc.hardware #667, from asantic [Alexander Asantic]
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don't know what to tell you to look for to discover if you have one, but I
know they exist because my MicroKit HD lists such a thing as an option in the documentation. If you've got one, I suspect it could cause
the problems you are seeing, and I'm pretty sure you don't need it with
your expansion box almost empty.
Anybody know what one of these jobbies looks like?
ibm.pc/pc.hardware #670, from billn
a comment to 667
Circuit breakers also trip due to overheating and voltage spikes/surges.
Are you using unfiltered power'? If so, get a spike filter at least to pro·
tect your equipment. Breakers also get old and trip for no reason. It
should be cheap to replace.
ibm.pc/pc.hardware #676, from asantic
a comment to 668
Interesting suggestion l If there is a sequencer, it doesn't appear to
delay power-up for very long, and it would have to be built into the innards of the drive chassis somewhere. I don't see anything likelylooking in plain sight. I still suspect a circuit breaker, b~t I haven't dis·
mounted the unit yet to look around. I'm not really sure what to look for.
There's something that looks like a relay in partial view (small case,
clear plastic, metal inside), and I hope that's not the bugger causing
the disk to crap out because he's soldered to a board. Thanks for the
reply.
ibm.pc/pc.hardware #677, from asantic
a comment to 670
The power is filtered , and there has never been a problem with power
quality before. Overheating is unlikely since the drive becomes more
reliable after the system has been powered up for a while. The expansion unit has a hefty power supply and lots of room and ventilation.
(Sigma DynaFrame-ever meet one? Built like a tank.)
On the circuit-breaker assumption, how would you suggest I
proceed?
Oh, by the way, there's a click when the power cuts out, and sometimes a click when the drive powers up.

I have a Rodime 20-megabyte full-height drive in an expansion unit at·
tached to a PC. I've been having a problem lately with the disk drive
spontaneously losing power while in use. This has never happened in
many months of use but appears to be occurring with greater frequency as time goes by. So far, no damage to the disk or the data on it.
It seems that a circuit breaker is tripping for some reason and probably needs to be replaced. The expansion unit has a very adequate
135-W power supply, and only one slot is filled. This slot contains a
modem that has been there from the beginning. No other part of the
computer besides the drive itself is affected when this problem occurs,
and cycling the system power brings the disk back up.
The longer the system has been running , the more reliable the hard
disk appears to be, so I am currently leaving the machine on 24 hours
a day to insure that some important work gets done by Thursday.
That's Murphy's Law for you! Anyway, any suggestions as to how to go
about diagnosing/solving the malfunction would be appreciated.

That click could be most anything. One possibility is that the load in
your expansion box is too small. The power supply puts out x watts,
most of which has to be dissipated as heat. The regulalors overheat
and automatically cut out to prevent damage. Test: Move a peripheral
board into the expansion box (not memory). Second possibility-flaky
breaker. Breaker cuts out due to overheating because of highresistance contacts. Test: Next time the system cuts out, carefully put
your fingers on the breaker case. If it's more than warm, replace it.
Third possibility Check the grounding. But try the other two first.

ibm.pc/pc.hardware #668, from bbrown [Bob Brown]
a comment to 667

Sequencers on real computers delay for several seconds, long enough
for drive motors to reach 80% of full speed. I'd expect a ''delay'' on a
PC disk to hold power for a second or so, long enough to notice. I'd
also expect it to be separate from the drive proper.

Does your disk have a "power delay unit" between the power cable
and the disk proper'? This is a gizmo which is intended to "sequence"
the hard disk on after the rest of the circuitry is stable, primarily to limit
the amount of current drawn from the power supply at power-up.
Power sequencing is quite common on "real" computers, and a flaky
sequencer can drop the attached device and anything that's "behind" it
on the power circuit. I've never seen a power delay on a micro, so I
384
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ibm.pc/pc.hardware #678, from billn
a comment to 677

ibm .pc/pc.hardware #682, from bbrown
a comment to 676

ibm.pc/pc.hardware #683, from smack [Steve Mack]
a comment to 677
I have just started using Rodime drives, and while I have not had the
specific problem you mentioned, I have noticed a defect in these drives
that might cause such a problem. The shock-mounted drive/printed-
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circuit-board assembly is attached to the mounting frame in such a way
that the pins on the underside of the PC board extend to or below the
mounting frame at one point. They could easily short to the cabinet's
mounting frame, possibly happening due to vibration/head movement
or due to the gradual deterioration of the rubber shock mounts and
consequent settling.
Who knows what shorting out random drive logic pins might cause? I
always insert washers between the drive frame and cabinet frame to
keep the PC board pins just enough farther from shorting that I can
sleep well. Paranoid but plausible.
PS.: I should mention, I use 30-megabyte, not 20-megabyte, so the
layout may differ.
HARD DISK SINGS THE BODY ELECTRIC
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ibm.pc/pc.hardware #691, from barryn [Barry Nance]
a comment to 690
I'm embarrassed to say this, but I installed my 20-megabyte disk upside down. Once I found out, I didn't bother to turn it around. It works
just fine in that position, and I'm not going to tamper with success.
ibm .pc/pc.hardware #692, from conniek
a comment to 689
I can't say for sure on that one. Now it's beginning to sound more like
a bad bearing/bushing, though it could simply be a matter of the frequency of the vibration of the antistatic spring changing with the
temperatu re.

ibm .pc/pc.hardware #672 , from mhaas [Mark Haas]

ibm.pc/pc.hardware #695, from conniek
a comment to 690

My hard disk has recently started chirping. It's a high-pitched squeaky
sound that comes, usually briefly, and then goes. If I press gently on
the rear shock mounts (between the drive and its chassis), the chirp
stops. The drive is a new Microscience 20-megabyte unit, and so far
this seems to have no effect on the drive's performance or reliability.
Anyone have any suspicions about this? Should I be worried or just
get out the screwdriver?

Well , the drives are supposed to be tested in all planes, but, really, you
can do only so much to compensate for gravity. The word that I got
was that you should do the low-level FDISK and FORMAT with the
drive in its intended position , i.e., if you plan to set the machine on its
side on the floor, then do all of the above with the machine in that
position. I understand that this was very critical with the earlier CMI
drives in the AT

ibm.pc/pc.hardware #673, from dondumitru [Donald Dumitru]
a comment to 672

ibm.pc/pc.hardware #704, from petewhite [Pete White]
a comment to 690

My SysGen 30-megabyte (in an IBM PC) started chirping a couple of
months ago. I set it out on a table with a power supply and fiddled
until I found what piece was vibrating. Then I took a piece of tape and
just taped the annoying part to the drive's frame with a bit of tension.
(This assumes the chirper isn't a moving part.) Haven't heard it chirp
sincel

My Seagate has been running in a vertical configuration for over three
months without being powered down for more than a few hours. Nary
a problem, yet.

ibm.pc/pc.hardware #681 , from conniek
a comment to 672
I'd suggest checking all the screws first, naturally, but most likely the
source of your squeak is the antistatic spring on the bottom of the
drive, attached to the spindle. If you just tweak it a tad to change the
tension on it, your noise should go away. At least that's the problem on
most of the Microsci 20s.
ibm.pc/pc.hardware #688, from jshifrin [Jerry Shifrin]
One suggestion I've heard (but not tried) is to run the drive on its side
for a while, presumably to move the lubricant around a bit.
ibm.pc/pc.hardware #689, from mhaas
a comment to 681
I'll check that out as soon as possible. The chirping sound seems to be
worst when the machine is dead cold, when it's first tu rned on. The
noise essentially disappears after several minutes and then only occasionally reappears briefly. Is that consistent with the antistatic spring you
mentioned?
ibm.pc/pc.hardware #690, from mhaas
a comment to 688
This raiseq another question I have about hard disks. Are hard disk
drives designed specifically to be mounted either horizontally or vertically? Thus, would you have to choose a specially designed drive to
add into a Compaq Portable (vertical mount)? Can you have problems
if you mount a PC with a hard disk vertically, as with one of those
Curtis stands?

ibm.pc/pc.hardware #705, from petewhite
a comment to 689
I have an external drive with a spring that exhibited the same noises,
the same way. Drove me bananas! Turned out to be the antistatic
spring. (Where were you when I needed you, Connie?)
ibm.pc/pc.hardware #706, from mhaas
Cure found for dreaded chirpies. Yes, a cure has been fou nd for that
dreaded disease inflicting thousands of hard disks, the chi rpies. Connie
was right. I removed the hard disk from the chassis, turned it over, and
bent back the small brass spring that contacts the platter spindle. This
relieved some of the springiness, just a tad, and cured the chirpies.
Thanks, Connie.
For those with similar symptoms, don't bend the spring enough to
actually deform it. You just want to reduce the spring 's pressure on the
spindle a slight amount.

MEMORY MODIFICATION

ibm.pc/xt.hardware #102, from jkilgore [Jerry Kilgore]
I recently acquired a how-to note that had been extracted from a
bulletin board somewhere. By adding an LS-158 chip, closing a jumper,
and replacing the chips in banks 0 and 1 with 256K chips, I have
640K on the motherboard of my XT Does anyone know (1) why this
works and (2) will it harm anything? The XT tech manual shows the
empty LS-158 chip socket and the jumper but makes no other
comment.
ibm .pc/xt.hardware #106, from dono [Donald Osgood]
a comment to 102
Later-model XTs come with that capability built in. They don't mention it
(continued)
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because they want to sell you the memory, I suppose. It certainly is a
normal capability of recent-vintage XTs.

ibm.pc/pc.software #639, from mwelch
a comment to 633

ibm.pc/xt.hardware #111, from conniek
a comment to 102

Tell me about (and tell me where to get) the utility to lock out disk ac·
cess when testing. I've heard that there is a program that tells the
system that there is no hard disk: I would like to get that.

We have a number of members using that mod, and the file, I believe,
was probably called MB640K or some such. That particular file, if I am
correct, involved soldering an additional jumper, which is a little scary
to me. There is a later mod that involves simply adding an additional
chip to an empty socket, which negates the need for the soldering. Unfortunately, I don't recall the chip number.
ibm.pc/xt.hardware #112, from dondumitru
a comment to 102
I have 640K on the motherboard-exactly as described in that mod.
The modification involves (1) soldering a jumper between two solder
pads (there just for the purpose of soldering a jumper to) : (2) inserting
a "decoder/multiplexer chip" into an empty socket (sorry, I don't
remember the chip number): and (3) putting 256K chips into banks 0
and 1. Ta, dahl 640K for minibucks. For an XI, this has to be the best
way to upgrade your memory. For me, memory and the decoder/
multiplexer cost around $80. I had it installed in less than 45 minutes.
ibm.pc/xt.hardware #114, from rschnapp [Russell Schnapp]
a comment to 112
I have the text of that mod in my SideKick Notes file. The mux chip is a
74LS158. If you\:J like me to repost it (I don't know the original author's
name or the message number), I will.

A VOIDING TROJAN HORSES
ibm.pc/pc.software #632, from mwelch [Mark Welch]
I am uploading to the Listings conference a nifty little program called
CHK4BaMB (in a file called CHK4BaMB.ARC). This program goes
through a program and lists out all ASCII strings and a/so checks the
program to see if it is doing any direct disk accesses through the RaM
Bias. In other words, it checks to see if a program that shouldn1 be
going to the disk drive actually does. I just ran it on a nifty-looking disk
directory utility, and it came up with the following warning message
(after listing out all the ASCII strings in the program):
[clipped from output of CHK4BaMB.CaM]
....WARNING ....
This program uses the RaM Bias routines for direct disk access. This
program CaULO format a disk or write to certain sectors without updating the directory or File Allocation Table. Do. NOT RUN this program
until checked by an expert, unless you are familiar with the author or
company.
""WARNING""
This program writes to absolute sectors. The possibility exists to overwrite important data!
ibm.pc/pc.software #633, from petewhite
a comment to 632
Sounds like a program that should be described in the Sysops conference. I'll have it as soon as it's listed: thanks for bringing it over.
Right now I use the utility program ASCII to list and another utility to
lock out disk access when testing. This one sounds a bit more simple
to use.
ibm.pc/pc.software #635, from barryn
a comment to 632
That does sound nifty. But I bet it would go nuts on Norton's Utilities.
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ibm.pc/pc.software #647, from conniek
a comment to 632

We've been using it for some time now, and it is definitely handy.
However, it's a tad slow, so what I usually do is 10 redirect its outpul 10
a file so Ihat I can start it up and go away. Then a quick LIST of the
outpul file does the trick if anything less than kosher is in there.
ibm.pc/pc.software #653, from petewhite
a comment to 639
It's on the Cui-De-Sac, (617) 429-1784. File named OPROTECTARC. It
tells you if anything wants 10 write to disk and locks it out so it can't. I'll
have it in Listings as soon as a few problems are addressed. (In the
Cui-De-Sac it's in Misc. Utilities #2, File #65-1 minute at 1200 bps.)

IBM 5550

(JAPANESE

PC)

HELP!

ibm.pc/pc.software #748, from gperfect [George Perfect]
We are currently working on some windowing software for the IBM
5550 (Japanese PC) and have a small problem (apart from not
understanding Japanese!).
We would like to display kanji-2-byte-characters on screen without
using the BiaS. That is, we would like to place the character codes
directly in the screen buffer and avoid the speed penalty incurred
when using the BiaS calls.
To date, all attempts to do this have failed miserably. If anybody can
assist with information or suggestions on speeding the display of kanji
characters, I would be most grateful.
ibm.pc/pc.software #750, from barryn
a comment to 748
George, there's some material in the Pascal conference that's related to
direct-screen I/O. The assembler conference (topic cpu8088) has some
as well, I believe. Neither set of material talks about kanji in particular,
but you may be able to make use of the data anyway.
Two questions: What's the layout of the video memory (screen buffer)
for kanji, especially in relation to the usual-English-layout of character/attribute byte pairs? And exactly what happens when you try writing
to the screen-what symptoms do you get?
ibm.pc/pc.software #766, from gperfect
a comment to 750
Thanks for the info. I think we understand how to write to a normal
screen buffer (we do it all the time on other machines), but the problem with kanji is different. Kanji characters are stored in 16 bitsnormally treated as 2 discrete bytes. The first byte (if within certain
ranges of high-order ASCII , i.e., > 127 decimal) acts as a lead-in to tell
the display software that the next byte will complete a 16-bit kanji code.
With regard to the buffer format, it is basically the same as a standard PC (i.e., first byte for character code, second byte for attribute).
The standard procedure for writing characters to an IBM screen buffer
works for display of ASCII characters and single-byte Japanese (kana
characters mainly), but the process fails with 2-byte codes.
The 5550 has a second display buffer which appears to work in APA
graphics mode at all times. It appears that the BiaS fills this buffer with
the FaNT image of each character-read from disk if necessary
(another small problem)-and, so far, we have only succeeded in making this happen by sending kanji characters via the BiaS calls.
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Our problem is that we do not understand the operation of the 5550
BIOS (18M does not publish it) and so cannot fathom the format of the
cnaracter-display buffer or even if it is used by the BIOS in the display
of kanji at all. There is a wealth of technical information available for the
5550 and several good books, but our Japanese partners have fought
shy of translating it for us.
In terms of symptoms, our main problems are speed (using the 5550
BIOS is extremely slow) and clipping of characters on window boundaries, i.e., if a 2-byte character straddles a window border. The second
problem is solved with a little searching (and a few curses at the JIS
codes, which could make the process of identifying kanji mixed with
single-byte characters much easier), but the first is a real problem to
windowing software.
Right now, it would be a great help if someone who really knows the
5550 could tell us that what we want to do is impossible-at least we
would save the effort of trying. Ideally, if somebody has worked the
machine and knows the literature, we would appreciate a pointer to the
answer. Thanks again for your help.
ibm.pc/pc.software #769, from barryn
a comment to 766
I've never seen the Japanese PC, so I'm on thin ice here. All I can tell
you is how I'd approach the problem if I were in your shoes.
I think you hit the nail on the head when you say the problem is the
mystery of what the BIOS is doing-obviously it works, it's just too slow.
What do you think of this idea? Locate the Interrupt 10H vector in
lower memory (assuming, as on a regular PC, that it's the one doing
video-related functions) and use either DEBUG.COM or a product like
ASMG EN (available here on BIX in the IBM section of the Listings conference) to reverse-assemble the BIOS code that's pointed to by the Int
~O vector. Print out the result and go through it, analyzing the code for
video-buffer updates and accesses. This process should eliminate the
mystery of what the BIOS is doing.
Then you can proceed to use what you've found out to construct
your own video-memory-buffer control routines and bypass the BIOS
code for the too-slow functions.

MACINTOSH
This month the Mac conference covers questions about hard disks, a
debugger, a font, and some hints on using Word . There are also some
questions concerning the Mac Plus.
REQUEST FOR SCSI INFORMATION

macintosh/hardware #77, from cfuller [Clayton Fuller]
SCSI Info?
Where can I find more information on the SCSI standard? A source for
the published standard would be nice, but if there are any articles
describing its use, that would be better,
macintoshlhardware #79, from tcantrell [Tom Cantrell]
a comment to 77
There are two SCSI info sources:
ADSI (Adaptive Data Systems Inc,)
2627 Pomona Blvd,
Pomona, CA 91768
(714) 594-5a58
ADSI has a very complete SCSI Guidebook.
NCR Microelectronics Division
Logic Products Marketing
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1635 Aeroplaza Drive
Colorado Springs, CO 80916
(303) 596-5612
Ask for all info on the NCR 538x SCSI chips

[Editor's note: ADSI's SCSI Guidebook costs $16,95 plus tax and/or
shipping costs.]
MACApp, MUSIC DRIVERS, MAC PWS COMPATIBILITY, AND

TMON
macintosh/softw,devlpmt #145, from spmpuyol [Robert Puyol]
About MacApp
I'm a certified developer in France, and I have two questions. What is
Ihe latest MacApp version? (Mine is 0.3, a Pascal Workshop alpha
release,) Are Macintosh MacApp and Macintosh Smalltalk available?
macintosh/softw,devlpmt #146, from mondrejko [Michael Ondrejko]
a comment to 145
There is a Smalltalk available for the Macintosh from Apple, mostly unsupported, but for $50 definitely worth it. For an order form, contact:
Smalltalk Request, clo Eileen Crombie, Apple Computer Inc., 20525
Mariani Ave" Cupertino, CA 95014.
macintosh/softw,devlpmt #147, from dsharp [Doug Sharp]
Mac Music Driver?
Anyone know of a good way to output good multivoice music from a
Mac program? I have heard Jazz Musician-Jam Session and got real
excited until I heard what they wanted to license it for. I'd like a driver
that could take a MusicWorks or Deluxe Music Construction Set type of
file as input so I could use a decent editor to tryout the sounds. It
can't be purely digitized tunes because of memory-size and processoruse considerations. Any hints or pointers would be accepted.
macintosh/softw.devlpmt #148, from petter [Petter Gustad]
What is the latest version of Megamax C (any after v2.1)? Has anyone
seen an updated version of Edit that runs on the Mac Plus?
macintosh/softw.devlpmt #150, from tom_thompson [Tom Thompson,
Technical Editor, BYTE]
a comment to 148
I don't know about Megamax C. I think the MDS editor works on the
Mac Plus, but I haven't used it sufficiently to be sure. Stuff that I've
checked so far:
Application or Desk Accessory
MockWrite 3.0, 4.0
Macintosh Pascal 1.0
Consulair Mac C 4.0

Finder version #
4,1
1.1g
4.1

The MDS editor refused to print to the Imagewriter II on the Consulair disk, but that may be due to the super-stripped system file on the
disk, MockWrite wrote to the Imagewriter II with no problems,
Oddly enough, TurboControl, with autostart set, didn't cause a crash
on the Mac Plus. I can only conclude that it has something to do with
the 'bid" Finder (4.1). It will be interesting to try it with the Mac Plus
version to see what happens. I'm trying to do a compatibility study here
to see what software will work without upgrades. Any info would be appreciated, as I want to see what impact it will have on the boxes of
software I already have,
macintosh/softw.devlpmt #152, from rkaapke [Richard Kaapke]
a comment to 150
I have used Bill Duvall's editor under Finder 5.1 with HFS. His editor
(wntinued)
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(MDS Edit) doesn't open files across HFS folders correctly. If you use
the HFSOPEN patch program put into the public domain by Andy
Hertzfeld, MDS Edit will open files correctly but save them to the "root
directory" by using explicit filenames like "HD20file".
macintosh/softw.devlpmt #153, from kschmucker [Kurt Schmucker]
a comment to 145
I am also a MacApp tester/user. I think it is great. As a small test, I
developed a program that uses multiple documents, the standard File
and Edit menus, is compatible with multiple desk accessories, prints on
the LaserWriter and the Imagewriter, and has all the standard window
controls. Only 87 lines of (object) Pascal.
The first MacApp users meeting was held at the MacWorld Expo.
About 50 people were there, and there was a high level of enthusiasm
among many of the other MacApp users. Several serious applications
were also shown: a shipboard navigation package, are-implementation
of MacPaint that supports multiple documents, auto-scrolling, and fullscreen windows, and a crossword puzzle program.
Version 0.4 will be out soon. If you want an interim version (0.39) that
lacks documentation and a couple of features, you can request it. Personally, I'd wait.
My guess is that after MacApp hits the street, it will be the only way
to develop new end-user applications (end-user applications, not new
device drivers or stuff like that) because it cuts your development time
down so much (by a factor of 4 usually) and impacts your application
(performance and space) so little.
macintosh/softw.devlpmt #155, from ccrawfor [Chris Crawford]
a comment to 153
I'm a little surprised at your assertion that MacApp impacts an application's performance and space so little. This certainly violates common
experience with high-level languages. I attended a presentation on
MacApp at a Software Entrepreneur's Forum meeting, and the lecturer
seemed to acknowledge that MacApp did exact a considerable performance penalty.
macintosh/softw.devlpmt #156, from roberts [Guy Roberts]
a comment to 148
I've been using Megamax C version 2.1b for about three weeks now on
both a Mac 512 and a Mac Plus with no problems.
macintosh/softw.devlpmt #159, from ccrawfor
TMON RAM Usage?
I am curious about using the TMON debugger. I have been using
MacsBug for the last few months (before I got my Mac fattened I simply didnl debug-that's a tale of discipline). There seems to be a consensus that TMON is one of the best around, but I am curious about
its consumption of RAM . How much disk space does it require? How
much RAM does its resident portion require? Are there any constraints
or gotchas in using it to debug production code?
macintosh/softw.devlpint #160, from brecher [Steve Brecher]
a comment to 159
TMON can take from 20K to 50K+ of RAM , depending on how you
configure it and what "user area" (set of user-customizable routines)
you use. Disk consumption is likewise variable depending on what you
include/exclude (doesn't a guy like you have a hard disk?). I always
have TMON loaded-it's my start-up application (I've altered it so that
after loading the monitor it launches my "real" start-up application). Last
time I used MacsBug was about 1947. Get TMON. Then get Darin
Adler's public domain Extended User Area.
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macintosh/softw.devlpmt #161, from kschmucker
a comment to 155
Quantification of "little impact" = 10K to 20K in space and between
10% to - 20% performance hit. (By that I mean the MacApp version
can be from 10% slower than a non-MacApp-written application up to
20% faster.) Maybe I'm spoiled, but that seems like a good trade for a
big reduction in development time.
macintosh/softw.devlpmt #163, from tom_thompson
a comment to 160
I've located the source for the Extended User Area and will upload it
for you if you're interested.
macintosh/softw.devlpmt #164, from lIoeb [Larry Loeb]
a comment to 160
Darin's EUA fixes some minor TMON bugs as well. Gee, if it's not in
Listings, I'll put it there.
macintosh/softw.devlpmt #167, from ccrawfor
a comment to 163
Yes, please do so; I just today ordered TMON from ICOM, so I will be
very interested in the Extended User Area.
macintosh/softw.devlpmt #171 , from hedges [Tom Hedges, Fractal
Software]
a comment to 147
Studio Session is supposed to sell for less than $100, not a particularly
high figure. It is due out by the end of April and would be your logical
first step toward high-quality music output by the Mac.
macintosh/softw.devlpmt #175, from dsharp
a comment to 171
I wasn't talking about a music program but a music driver to use from
within a game I'm working on. If Studio Session is the same as the
program I saw called Jam Session, then it is indeed a wonderful music
machine, but the developers wanted mucho bucks to license a driver
for developers If they drop their prices considerably, I'd jump at it, but
meanwhile I'm still looking for a good, reasonably priced Mac music
driver.
macintosh/softw.devlpmt #176, from frankb [Frank Boosman]
a comment to 175
I understand that MacroMind is now licensing code for developers to
use in their programs. MacroMind produces VideoWorks and MusicWorks, and I seem to remember a sliding scale of royalty charges, up
to a max of about 60 cents per unit. What they charge depends on
what use you want to make of their code; it's handled on a case-bycase basis. Call the people at MacroMind for a MusicWorks driver.
macintosh/softw.devlpmt #177, from hedges
a comment to 175
Oh, OK, I didn't think their retail price was that high. The music output
code (which I have personally worked on) is sort of the '1amily jewels"
of the 'Studio Session product, so it makes sense they don't want to
license for cheap.
You can use a single digitized sound from SoundCap, a product from
Fractal and MacNifty, but it would require lots more space if you
wanted to output complex melodies. On the other hand, if you are content with sound effects and short bursts of music, the SoundCap digitized sounds might be the way to go. The SoundCap file unpack and
output code is in the public domain and is posted in the Listings area.
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macintosh/softw.devlpmt #178, from dsharp
a comment to 176
I've talked to Mark Cantor of MacroMind, and they are licensing a
VideoWorks driver with very minimal sou nd abilities for a reasonable
sum. I am looking for a fou r-voice music driver. Sorry.
ANOTHER PROGRAM BUG

macintosh/softw.devlpmt #183, from ccrawfor
Odd Bug
I've got a pretty good programming problem here. I have a call to CautionAlert that causes the system to crash. It always crashes the system,
wilh one exception: If I have installed MacsBug and if I crash the
system once, get thrown into MacsBug, execute an Escape to Shell
(ES) command, and then restart the program from that point, the CautionAlert will not subsequently crash. Moreover, I found that the crash
occurs only when I set my program as the start-up program on the
disk.
The AlRT definition in the resource file is fine and good, I checked it
with the resource editor. So is the DITl for the AlRT I thought that
perhaps I wasn't initializing one of the many managers properly, but I
am calling InitGraf, InitFonts, InitWindows, InitMenus, and InitDialogs, in
that order, so it doesn't seem that I am leaving anything out.
This is not a make-or-break problem; I can leave the Minifinder as
the start-up. I am curious, though, as to the cause of this odd little bug.
Any ideas?
macintosh/softw.devlpmt #184, from brecher
a comment to 183
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perience of working (day and night) with what may be the best "power
user" problem-solving tool running on the Macintosh today.
I am speaking about version 3.0a of PortaAPl. The first two versions
of this product, 2.0 and 2.1, were ve ry satisfying pieces of software. The
latest release pushes PortaAPl into the front line of top-quality APl
systems In my opi nion PortaAPl is the best APl system buy on the
market today. It compares very favorably in all respects to STSC's
APl'PlUS, the best MS-DOS APl.
At this point you may wonder who I am and what makes my opinion
about APl systems worth anything. I run a small successful APl consulting firm in Edmonton, Alberta, Canada (home of the best hockey
team in the NHl). My major clients are large mainframe APl shops in
private industry, the Alberta government, and the University of Alberta. I
have programmed in APl for over ten years.
Having worked on all of these systems, I can state without hesitation
that PortaAPl is a very sound and thorough implementation of standard IBM VS/APl with many STSC extensions. It's the first complete
APl system that costs less than $300 and yet delivers the power and
capacity required to run many mainframe-developed APl systems. I
have ported hundreds of APl functions and one complete database
system from VS/APl environments to PortaAPl with no difficulties or
incompatibilities. Of course, the Mac cannot keep up with an Amdahl
mainframe, but the amazing thing is this little interpreter is fast enough,
running mainframe code, to still be useful.
If you want to experience rea/ power on the Mac, do yourself a favor
and get PortaAPl. You will not regret it. Take it from a very satisfied
customer. PortaAPl is produced by Portable Software, 60 Aberdeen
Ave , Cambridge, MA 02138, (617) 547-2918.
[Editor's note. PortaAPL costs $275 plus $10 handling charges.}

You need to call TElni!.
macintosh/softw.devlpmt #185, from ccrawfor
a comment to 184
Are you sure that I need to call TElni!? I am not using any part of the
text edit package-at least, I didn't think that Alerts were part of the TE
package. Am I wrong?
macintosh/softw.devlpmt #189, from ccrawfor
a comment to 184
Oh , mortification l You were right! That's what I get for trying to save two
lousy bytes that I thought were unnecessary because I wasn't directly
using the text editor package. A great big OOPS!
INSTALLER

Tip

macintosh/news #290, from lIoeb
How to Fix the Installer
If you have read the errata to the latest Software Supplement (errata wrt
in Listings), you know the System Installer that Apple supplies wants to
install 3.1 instead of 3.1.1. Here's how to rewrite the script to install the
correct system file: Open System Installer with ResEd and find the
INSC resources. In these resources there is a hex stri ng that represents
the date of the system to be installed. You paste here the date you got
from the system you wish to be installed (by opening the destination
system with FEdit and copying it from there). Save your changes (this is
a backup disk, isn't i!?). Open the Imagewriter (and laserWriter if you
have them) system files with ResEd again and paste the correct INSC
resource (that hex date string) in those as well. Save your changes and
you're done.
APL FOR THE MAC

macintosh/software #170, from jbaker [John Baker]
PortaAPl Version 3.0a
For the last two weeks I have enjoyed the immensely rewarding ex-

macintosh/software #175, from kerskine [Keith Erskine]
a comment to 170
What kind of graphics does PortaAPl allow you to do?
macintosh/software #177, from jbaker
a comment to 175
PortaAPl supplies a workspace of cover functions that allow you to access most of QuickDraw from APl. The system comes with a small plot
demo that shows one how to set up a simple technical plotting system.
I have modified this system to plot engineering graphs, log normal,
splines, etc. The performance is quite adequate. It's not as fast as commercial plotting packages; however, the APl environment is more flexible and adaptable than some of the plot packages I have used. If you
have a need for "nonstandard" plots, PortaAPl is a good tool to program them in.
BOSTON II FONT INFO

macintosh/software #179, from joel eben [Joe Leben]
For those that don't know about it, acquire the shareware package
called the Boston II fon!. It's a collection of fonts that are much better
that any I've seen, and I've got a lot of fonts. It's optimized for producing norm al-sized text on an Imagewriter printer and has to be seen to
be believed. The italics are even more legible than the normal
characters. It comes with a well-formatted on-disk manual and other
miscellaneous software, including a RAM disk package that can be
used to speed up the printing of the heavily formatted manual. Best
$10.50 I've spent in a long time. It can probably be found on bulletin
boards, but I got mine by mail by sending a blank disk and a check
for $10.50 (U.S.) to the following address: Charles E. Maurer, 31 Forsyth
Ave. S, Hamilton, Ontario l8S 2M, Canada.
PS. : The manual is worth the $10.50 for the typographics tips and
techniques that it presents.
(continued)
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macintosh/software #182, from lIoeb
a comment to 179
I heartily concur. Best usable font I have for real correspondence.
macintosh/software #192, from bwebster [Bruce Webster, Consulting
Editor, BYTE]
a comment to 179
I'll second the comments about Boston II. I wrote nice things about it in
a recent column (February BYTE), for which Charlie sent me a nice letter (as did Paul Rapoport, creator of the International font). Boston is
now the font I use for word processing on the Mac. (Be sure to get
Boston II; there's an older Boston running around.)
macintosh/software #233, from jamurphy [Joe Murphy]
Macintosh Pascal 2.0
Macintosh Pascal 2.0 has been finally released as an update for those
of us who have Macintosh Pascal 1.0. The update should be available
at any Apple dealer. It comes on two disks, one with the new version of
MacPascal and the other with documentation about the update, some
new sample programs, an installer to put the program on a hard disk
(or to make. backup copies), and a shell program. The shell program is
a 75K run-time file that allows programs to be executed without running
MacPascal.
The notorious copy protection is gone, but there are invisible files on
the disks which make it necessary to use Copy II Mac, the utility included with the program or any copy program that copies invisible files
to make backups.
They appear to have fixed all the bugs and have added some
features. The program comes with Finder 5.2, but if you try to execute
a file with the PSHELL (run-time file), it crashes unless you use
Finder/System 4.1. I thought it was really amazing when I tried to run a
file as an application, and my Mac did a very vicious crash. It was only
when I tned the old Finder that I realized the problem. It seems incredible, but the PSHELL is not compatible with the version of the Finder it
comes with! Overall, though, it .is a free update (you need your master
copies to get the update, although my dealer put the copies on two
disks I brought because I didnl want to lose version 1.0), and Apple
should be commended for that. It is a well worth getting and , aside
from the one problem with the run-time file, is a great improvement
over 1.0.

SOME TIPS ON UNPRINTABLE CHARACTERS IN WORD

macintosh/software #236, from lIoeb
Word Tidbits
It is possible to find and change certain unprintable characters in the
Find/Change dialogs. It requires the following special codes:
w
's
't
'p
n
'd

white space
fixed-size nonbreaking space
tab
paragraph (RETURN character)
new line (Linefeed?)
optional hyphen
Word document division

MAC PWS PIN-OUTS

macintoshltech.talk #144, from rkaapke
Mac Plus Peripheral-8 Pin-out
Since checking the connections between a Macintosh Plus and an
Imagewriter 1/, I have found that the pin-outs are identical. For those
without an Imagewriter 1/ manual handy (see page 88, appendix C):
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8 7 6
5 4

3

2 1
(You should recognize this pattern only in one orientation, which is lOOKing at the pins in the male connector, holding it so that the flat part is
pointing up.)
Pin 1: DTR
2: CTS
3: TxO4: SG
5: RxD6: TxO+
7: NC
8: RxO+
Shield: PG

Data Terminal Ready Output
Clear To Send Input
Transmit Data - Output
Signal Ground
Receive Data - Input
Balanced Transmit + Output
No Connection
Balanced Receive + Input
Protective Ground

I have no idea where to get these connectors other than on a Macintosh or Apple 1/ peripheral-8 cable.
If you want to adapt a 9-pin to the peripheral-8, try using the Mac
512K to Imagewriter II cable (which has a 9-pin on one side and a
peripheral-8 on the other). Plug the 8-pin connector into the Macintosh
Plus port, then get a "gender bender" 9-pin female to 9-pin female
straight-through cable. Plug your 9-pin connector into one end of the
gender bender and the Imagewriter II cabie's 9-pin connector into the
other end. Note that the voltages found on the 9-pin connector are not
supplied on the peripheral-8, so don't expect this to work with a
ThunderScanner or Koala MacVision, or with any other device that requires power from the Macintosh and not from its own source.
This is theoretical-I have not tried it; as soon as my Plus arrives, I'll
post any corrections that I needed to make.
Incidentally, I have a ThunderScanner and I will be thinking about
the power problem.
All you brave souls who dare to try this out, please leave us a note
telling of your success or corrected failures.
macintosh/tech.talk #150, from rkaapke
a comment to 144
When consulting this diagram, reverse the positions of the transmit and
receive connections. When I used an Imagewriter 11 to Macintosh 5,\2\\
(OB-9 to peripheral-8) cable, I needed to exchange my transmit and
receive lines for all the connectors I wanted to mate to the OB-9. The
diagram in message 144 is for an Imagewriter 1/ ; the Macintosh Plus
has the transmit and receive lines (four in all) reversed. (Exchange
TxO+ for RxD + , and so on.)
macintosh/tech.talk #151, from tom_thompson
a comment to 150
Your pin-outs are correct. Possibly what's going on is the null modem
(transmit-receive pair swap) in the cable. Can you confirm? To recap:
pin 3 IS TxO-, pin 5 IS RxO- , as specified in message 144.
macintosh/tech.talk #152, from rkaapke
a comment to 151
Aha! Yes, of course-it's obvious now that I look at the connections l
The Macintosh Plus peripheral-8 pin-out on message 144 is correct; an
Imagewnter 1/ to Macintosh OB-9 is a "null modem" cable, and so if
you use it with a Macintosh Plus to bring the peripheral-8 out to a male
OB-9, the transmit and receive lines are reversed. You have to keep this
In mind If your way of making an adapter from the Macintosh Plus
peripheral-8 to a OB-9 is using the Imagewriter 1/ cable. Thanks for
clearing that up for me. _

- - - - - T H E BUYER'S M A R T - - - - A Directory of Products and Services

THE BUYER'S MART is a monthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive text (250 characters maximum), plus company name, address and
telephone number. Do not send logos or camera·ready artwork,

RATES: 1x-$475 3x-$450 6x-$425 12x-$375
Prepayment must accompany each insertion.

DEADLINE: Ad copy is due 2 months prior to issue date. For example: June
issue closes on April 1. Send your copy and payment to THE BUYER'S MART,
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa·
tion call Karen Burgess at BYTE 603-924-3754.

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

ACCESSORIES
SOFTWARE PACKAGING, DISKS
Clo:h binders&slips like IBM's. Vinyl b'nders, boxes, and
I~ders-many sizes. Disk pages, envelopes, & labels, Low
qly, Imprinllng, Bulk &branded disks. Much Morel Low
prices. Fasl service. Call or wrile lor FREE CATALOG ,

Anthropomorphic Systems Limited
376-B East SI. Charles Road
Lombard, IL 60148

1-S00-DEAL-NOW

ACCESSORIES

BOOKS / DISKS / VIDEOS

. . . SOFTWARE PUBLISHING .. .

NOW THERE ARE TWO BOOKSII
Programmers ' Hendbook of
Computer Printer Commends

GOS otfers a Wide vanety 01 services that Will help get your
software 10 the market Address your needs with GOS
• IBM style clothlvinyl 3·tlng binder/slips
• Labels. sleeves, disk pages. bulk diskettes ..
• Oisk duplication With 100% verification.
• Shrink wrapping and product assembly.
• QUick turn' around
A well packaged product can make the dilference In making
a sale Call us now I VISA/MC

GLENCO DEVELOPMENT SVSTEMS(312) 392-2492
3920 Ridge Ave , Arlington HIs . Il 60004

(312) 629-5160
InqUiry 770

InOUiry 657

\.obI. I - prts through '84 - $37.95
\.obI. /I - prts as new as '8 5 - $26.95
Sor - r & II - $58.95
'50+ Manu/a. of DWPIDMP/Color '450 pgs.flable Form
MClVrSAlCKlPO + $2 COD + $2,50 s/H

ORDERS CALL: 1-800·628·2828 .xt. #534 OR WRITE:

CARDINAL POINT INCORPORATED
p.o. Box 596. Ellettsville, IN 47429
(812) 676-7811 (M·F !H)
InqUirY 671 .

BUSINESS OPPORTUNITIES
COMPUTER PROTECTION

FREE CATALOG OF ELECTRONIC PARTSI!

VIDEO STORES

• UPS' LINE CONDITIONERS' ISOLATORS
• MODEM PROTECTORS
• AC POWER INTERRUPTERS
- HUNDREDS OF HINTS & PRODUCTS -

Thousands 01 part s and new surplus eleclronic parts
al super low prices. FAST ORDER PROCESSING
AND SHIPPING (95% 01all orders shipped wilhin
48 hours) .
CALL OR WRITE FOR A FREE CATALOG .

We need ambitious dealers in all U.S, states
and Canada to market a powerful system to
computerize video tape rental stores.

ALL ELECTRONICS CORPORATION

WINCHESTER DATA
PRODUCTS INC.

171 So. Main SI .. POB 389, Nalick, Mass 01760

POS 20406. Los Angeles, CA 90006-0406

3301 -Executive Drive" #204, Raleigh , N,C, 27609

(617) 655-1532

(213) 380-8000

FREE CATALOG

1-800-225-4876

ELECT'RONIC SPECIALISTS, INC,

InOUiry 631

Self-Inking Printer Ribbon
For users 01 Okld.t. and 01 her open spool ribbon
prinlers, Coni rolled Prinloul Devices are a new kind 01
pri nting ribbon that re·ink themselves, and will last 15
times longer than Ihe ribbon you are now using , For
further information please call or write.

CONTROLLED PRINTOUT DEVICES, INC,
POB 869, Baldwin Rd " Arden, NC 28704

LASER PRINTERS
I will pay you cBsh for your used toner cartridges!!!
(HP, Apple, Canon , etc .)
Recharging Service .
' . , . , $40
Call or wrile for free inslant pickup service:

PC Corporation, Laser Printer Products
11 Freeman Sireet. Sioughlon , MA 02072
(617) 893-9000 (24 hours)
(617) 341-3005 (9·5 pm Easte,")

Do you know businesses or people Ihal buy IBM
hardware, software. accessories and supplies? If so.
you could make commissions just for recommendIng
our national firm. Full or part-time positions available
We discount mosl major brand name producls
20·50%. which makes our prices mosl appealing.
Plus you gel $ lor Ihe sale, Call or wrile for more info.

WGGB

316 North Owen Street

InaUiry 731

Mounl Prospecl, IL 60056

312-392-2621

Doaler inquiries welcome

(704) 6S4-9044
Inawry 678

(919) 872-0995
InqUifY 763.

InaUlry 654

InQUifY 762

COMMUNICATIONS
FREE CATALOG
Outstanding prices on computer accessories for
your computer and workslation. Our calalog
leatures a wide selection of quality products to
meet all your accessory needs. Call or write today
10 receive your free catalog .

LlNTEK COMPUTER ACCESSORIES

DATA SWITCHES
Slop recabling fo rever, wi lh our Serial or Parallel AS
or X Data Switches. Two printers can share one com·
puter or two computers can share one printer or piotter. or modem, or monitor, or etc. Prices start as low
as $42.00. Send lor our ca!alog or see our ads in
Jan.lMar.lMay issues, To increase your system s pro·
duclivily loday. call : 602-623-5716

Via West, Inc.

POB 8056, Grand Rapids, MI 49508
(616) 241-4040
inQUIry 712

534 N . Stone Ave " Tucson. AZ 85705

TELETERM
Sophisticaled Terminal Emulalor of mosl popular ler·
minals including DEC VT1 00, plus build your own.
up/download direct 10 disk/prinler... error Iree lile
Iransfer prolocols .. . lull screen ASCII text edilor, ,
remole print.
unallended file Iransfer mode.. .

Telexpress, Inc.
P.O. Box 217, Willingboro, NJ 08046
(609) 8n-4900
InQUifY 755

InqUiry 759

BAR CODE
LOWEST PRICES ON DISKETTES

BAR CODE READERSIPRINTING

511. ~ SSOD $.45, DSDD $.55, High Density $1 .65.

Programs $49-$299 , Readers·$325 up. PRINT Bar
Codes on PC and EpsonlOki dala or IBM Proprinler
· Code 39, I 20f5, UPC . MSI, DOD·LOGMARS,
AIAG, Graphics chs up 10 1" . Labels. Calalogs from
files. Subroutines lor BASIC. Cabot. Clipper, Turbo,
Pa scal. C. dBASE III Plus.

3'/2" SSHD $1.45. DSHO 51 .85.
• Lllellme wa rranty
• Includes tyvek sleeves
• 100% error free
• Relnlorced hub nng
• FineS! Quality
• Labels & write protect tabs
Free UPS shipping. Minimum 100 diskettes.
Send check or call . CA residents add 61,o1l % sales tax .

Data Bureau Inc,
1633 Westwood Blvd. , 5te. 120
los Angetes. CA 90024

213-479-0345
InaUiry 681

TURBO/COMMUNICATION
1 . Asynchronous communicatio ns program wrillen in
Turbo Paacal".
2. Auto answer/Aula dial.
3. XModem protocol
4 . Documented Source Code included .

5. For CPMIMS·DOSIPCjr
Price $30.00

Worthington Data Solutions

call'

130 Crespi Court , Sanla Cruz, CA 95060
(408) 458-9938
InqUiry 764

Larry Chryslkos
6500 Soulh Washlenaw
Chicago, IL 60629
312-778-3146 after 6:00 pm.

InqUiry 711
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CONVERSION SERVICES
Convert any 9 Irack magnelic lape 10 or from over
500 formals including 3'12': 51f4: 8" disk formals &
wo rd processors. Disk 10 disk conversions also
(312) 459-6010
available. Call for more info.

Pivar Computing Services, Inc_

DUPLICATING SERVICES

HARDWARE

WESTERN TRANSDATA , INC _

DON'T LET POWER PROBLEMS
DESTROY YOUR FILES.

Why fisk duplicating your Important programs on your com·
puter. when our equipmenllS de~gned solely 10 dupticate dISks
& venfy their perfection 100%? Over 600 formats 3'h' ·. 5'/4"
& 8" Plus sellahzallon, copy prolectlOn. labehng. packagIng
shrink· wrapping and last. personalized service

WESTERN TRANSDATA , INC.
170 1 E. Edinger Ave. A-4
Santa Ana, CA 92705
714/547· 3383 (collecl)

165 Arlington Hgts. Rd , Dept. #8
Buffalo Grove, IL 60089

**

**

DISK AND TAPE CONVERSIONS

ed: Wang, NBI, CPT, DEC, Vydec, Lanier, OS/6, Xe rox,
IBM Sysl34 /36138/5520, Mac, Victor, TR S, Apple,
NSTAR. IBM PCIAT, HP. and most of Ihe other microcom -

BLANKET SERVICES
Diskette duplication · Packaging· StockinglDrop
shipping· 48 hour delivery · SUPERLoK copy protection • No mastering fee· No charge for standard labels· Pl ace a bl anket order wilh re leases
as you need them for any quantity al a lixed price.

Star-Byte, Inc.

puters. We can conve rt directry into wo rd processing

software such as: DW3, WP. MSlWRD, WS, Samna, MM ,
PFS. and many others.

DATA FORMATS , INC.

(408) 972-1830

Everett/Charles'" Marketing Services
6101 Cherry Avenue
Fontana, CA 92335
800-443-1860 Calif. 800·821-0589
InQlJI ry 694

InqUiry 76 1

High quality conversion servic es for Dedicated Word
Processors, Mini and Microcomputers. Over 600 3 V2 ",
51f4", and 8" lormals. Also aOQ·1 600BPI tape. Inclu d-

GET
UNINTERRUPTIBLE
PO WER
SUPPLIES FOR Y OUR PC ' S . CALL FOR
BEST PRICINGS ,

2564 Industry Lane, Norristown , PA 19403
215-539-4300

800-243-1515

SINGLE BOARD COMPUTER
INDUSTRIAL STRENGTH
• FORTH O.S.. Editor , Assembler , Targel Com piler. RAM
Olsk • 8085 CPU • 16 NO Channels · RS232 • Realtime
Clock • Buffered Digital "0 • Battery Backed RAM
• Single Supply . Watchdog Timer · Full Line of Sup·
port Hardware/Software • Counter/Timer • IBMICPM

Support • RS422 • FROM $295.00 •
EMAC , INC .
t 400 West Main , Carbondafe, Illinois, 62901
(618) 529-4525
InQUifY 692

InquirY 683

INCOMPATIBLE WORD PROCESSORS?
We convert 10 and from : XEROX , DEC, IBM ,
LANIER, WANG, PC-DOS, CONVERGENT
TECHNOLOGY, WOADSTAR, MULTIMATE ,
SAMNA ASCII , MICOM, TAPE
DISK.
Also most CPIM systems.

m

DUPLICATION SOLUTIONS

EPROM/EEPROM PROG. $250

We have Ihe answer 10 yo ur d uplicalion needs.
no mailer whal Ihe volume. We supply aulO'
loaders, d isks, and lech nical support_ We pro·
vide copy proleclion , serializalio n, package
assemb ly, and dislribulive shipping .

Programs 2716·27512. 25x x and 68764/66 eproms
vIa RS·232. Also 874x mICros and 28xxA & 52Bxx
EEPROMs. AutomatIc baud rate selecl. bUIlt In help
menus, no personality modules!
16 BIT 110 MODULE 575
Low cosl conlrol vIa RS- 232. Expands to 512 '

LOWEST PRICES

DATA CONVERSION INC.
6310 Caballero Blvd .• Buena Park, CA 90620
(714) 522-nS2
(800) 824-4851 In CA.

MegaSoft
710, Freehold , NJ On28
1-800-222-0490
201-462 -7628 (in NJ)
InqUiry 719

InOUi ry 682

INTELLITRONICS

po. Box

P.O. Box 3263, Tustin, CA 92680
(714) 669-0614
InQtJlfY 707

HARDWARE
Disk/Disk * Tape/Disk

USED APPLES & IBM's

The BG-Boards

Over 600 formals! 3 '/2, 5'1" or 8 inch disks: 9
track mag lape: 10 MB Berno ulli cartridg e. Dala
base a nd word processor Iranslalion specialisls.

Laser 128 (new) - call
PC Jr as low as $325.00
Motherboards & accessories - cali
We buy, sell, & horsetrade - App le, IBM, & CBM .

and well-crahed books leach you how 10 constr ucl
ci rcuits for interfaCing external deVices to IBM , Ap·
pie, TRS- 80. Tandy. Commodore. T,mex-S,ncla"
mICros for mOnltO(1ng and conuol 535 to 5350 , Free
catalog.

Computer Conversions, Inc.
9580 Black M o u nlain Rd , Sle J
San D iego, CA 92126

(619) 693-1697

SHREVE SYSTEMS

Group Technology, Ltd.

845 Lark Ave .. Shreveport, LA 71105

Route 1 Box 83, Check , VA 24072

318-865-6743 4-9 p . m. C .S .T.

VISA/MC
InOUiry 701

InqUiry 742

InQUIrY 676

CONVERT
< - > MS- DOS

CPIM

Read, write and format CP/M d is ~etles on an IBM PC or compatible. Over 115 CP/M formals on the menu and you can
add your own . Use Convert to copy text and data files (such
as WordSlar and Dbase II) between CP/M and MS-DOS. Or
use il 10 manufacture CP/ M diskelles.

Only $69 from Selfware, Inc.
3545 Chain Bridge Rd .. Suite 3
Fai rfax. VA 22030

703-352-29n
InQUIry 739

703-651-3153

POWERLINE GREMLINS??
POWER FAILURES??

WESTERN INFORMATION SYSTEMS

The MEl RI CK STANDBY POWER SYSTEM
is the TOTAL SOLUTION 10 yo ur
powerline problems.
240 walt syslem - $365: 400 walt syslem - 5495:
800 walt system - $795

DISlributors of Wyse. Televldeo. Diablo. Case/Rl xon ,
Paradyne. Prentice. Also Canon laser and other
pnnters.

Phoenix , Arizona

LOWEST PRICES
LeaSing Available

MEIRICK Inc., POWER SYSTEMS DIV.

1-800 824-3086

Box 298, Fri sco, CO 80443 303·668 -3251

Dealers Only
InQUiry 760

InqUir y 720

DOCUMENTATION
COMPUTER ASSEMBLY MANUALS
BIG BLUE SEED for IBM'· BUILDERS: parts list. place·

Tandy 1000 Hardware

68000 COMPUTERS

TanPak Multifunction Cards .
__ _. 5329
Memory to 512K, RS232 . Clock, DMA
Tan Pak Secondary .
. .. . 5249
Memory to 256K, RS232 , Clock
10 Meg Hard Dri ve with Controlier .... ... 5549
20 Meg Hard Drive with Conlrolier _
. .. 5749

OVER 40 DIFFERENT BARE CARDS
IN STOCK FOR THE HOBBY IST

SIngle board compu lers. 128K to 1M RAM , 4 senal.
2 parallel ports (expandable 10 22 pons tolal), floppy
cont roller fo r 2 to 4 drives. SASI interface for Win·
cheSler addition, timer/dock. real time multi-taski ng
multi-user operating system. assembler. line editor .
2 screen editors. spreadsheet. From $995 .00

Hard Drive Specialist

AAA Chicago Computer Center

NuScope Associates

f -800-231-6671
or
1-713 -4 80-6000
16208 HIckory KnOll . Houston. Texas 77059

ment diagrams. Instrucllons lor assembhng over 65 IBM·
compauble bare cards · $14.95.
APPLE SEED /I for APPLE'· BUILDERS: instructions
lor assembling 77 Apple-compatible bare cards Including
the II + and Ite motherboards · $12.95.

po. Box

790 • LeWIston NY • 14092

InaUlfY 728
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BYTE ' IUNEI986

120 Chestnut Lane - Wheef ing, fL 60090

(312) 459-0450
InOUiry 650
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$79 MONO/GRAPHIC/PRINTER BOARD
· Hercules compalible
• LOlus '·2·3 compalible
· Printer, Monitor port
· Lighl pen port
1 ·599
2·9

• 720 x 348 pixel
• 80 x 25 lext
• 1 year warranty
. In slack delivery
S89
10 ·579

SUGAR INTERNATIONAL
12015 NE 81h Sle . 3. Bellevue. WA 98005
(206) 462-9283 , Mo-Sa , 9-6

HARDWARE ADD-ONS

SOFTWARE/BUSINESS

pc·Write"

640K for IBM XT and Portables
Expand your memory board with MAXHAM . Easy plug-

in installat ion, does not violate IBM's warranty , 100%
software compatible. MAXAAM-A includes two banks
01 256K chips ,

MAXRAM .
MAXRAM-R ,

. , . , .549.00
""" ""'" .5 129.00

Shipping included , dealer pricing available.

Call (315) 478·0722 to order.

LOGICAL SYSTEMS CORPORATION
61 84 Teall Sla , Syracuse, NY 13217

Shareware

Fast, powerful word processorltexl editor for IBM
PC. New Version 2.6 with auto reformat, optional
menus, on-screen help, laser printer support , new

expanded manual. Mailmerge, split screen, ASCII
files, macros. All so~ware, tutoriallguide on
diskette, $10. OK to copy, Register for full manual,
support $75. 90-day money·back guarantee .

Qulcksoft

(206) 282-0452
Visa/MC
219 First N. #224J, Seattle, WA 98109

InqUiry 737

INFORMATION SERVICES
TANDY-EPSON
Our 10th year of DISCOUNTS
Ed or Joe McManus
Fgt. Prepaid . Save Tax
Toll Free 800-231-3680

MARYMAC INDUSTRIES, INC.
22511 Katy Fwy .. Katy (Houston), TX 77450

1-713-392-0747 Telex: 774132

TURBO S.I.X.
The Turbo Pascal So~ware Information eXchange
oilers its members megabytes, of Turbo Pascal
code for only $6 per diskette, Also a monthly
newsletter, Send $1 ,95 for the TURBO S.I.X .
catalog . Deductible from Ihe $19,95 membership
fee when you jOin . MClVisa.

PC-File liP" Version 4
SearCh, so~ , browse. global changes, macros. mailing
labels, format reporls with selection & calculations, sub·
lotals, lolals, averages, encryplion, Exchange data Wllh
t ,2,3, WORD. WordStar. Over 190,000 users, $59,95 +
$5 slh, For IBM PC ,

ButtonWare, Inc.

TURBO S.I.X.
p ,O, Box 8373 , Dept B2 , Waco, Texas 76710
3101 Mitchell, Waco, TX
(817) 753·2182

P.O, Box 5786 , Bellevue , WA 98006

1-800- J-BUTTON

InqUiry 757

InqUi ry 715

MULTIUSERS
GBA
Full function IEEE·488 bus analyzer with 12,287
byte memory. Controlled from any RS·232 com·
puter or terminal. Also provides full bus control and
message sending capability. 5995 .00

Connecticut microComputer, Inc,
566 Danbury Rd., New Milford, CT 06776
Phone : 203-354-9395 Telex : 710-456-0052

MULTIUSER CLIPPER (OR C)!
With NOVELLIB and Nantucket's Clipper or Lifeboat 's
Lattice C Compiler.
• NOVELL or PC Networks
• Record & File locking
• Dead·lock Avoidance

• Print Spooling
• login, Station 10, and More!
• Object code and examples

NOVELLIB only S99. (specify Clipper or C).
Communication Horizons
701 7th Ave " Dept B, New York , NY 10036
Tel : (212) 724-0150

other databases. integrated leller writ ing & mail·
merge. context sensitive pop·up help windows. New
binary search retrieves data hundreds of times faster.

$149,95 + $5 slh.

ButtonWare, Inc.
P,O, Box 5786, Bellevue, WA 98006

1-800-J-BUTTON

Source: NAN285
InqUiry 664.

InaUlry 679

1·800·826·0843
THE COMPUTER BARN
Wyse 50 $409. Wyse PC - $995 .
Wyse 85 $459 . (Dual Floppy)
Tel evideo 905 - $285.
Televideo A t I - $2095.
We Will Beat Any Published Price
Call for FREE Broch ure
InqUIrY 675

DBASE III PLUS PLUS
NOVELLlB-2D gives you what Ashton-Tate left oul :
higher level Network funct ions:
• NOVEll or PC Networks
• Print Spooling & Banners
• Electronic Mail

• Semaphore l ocks
• Station & User 10, and More!
• BIN code and examples

NOVELLlB·2D only S99.
Communication Horizons
701 7th Ave" Dept B, New York , NY 10036
Tel : (212) 724-0150
Source : NAN285

RS-232 RS-422
Four Port RS-232 .
. ... . ' 349"
RS·4221485 Senal
.... ' 149"
RS·2321422 with 24 Parallel 110
.. . ' 199"
RS·L22 Synchronous .
. .. . .. ' 299"
Call About Custom Designed Boards

ADAMS
PO. Box 17525
Greenville, Sou th Caroli na 29606
(803) 297-9630
Ina ulf y 652

SMITH'S INVOICE
Invoic es, Shipping labels. customer database.

Customer & producl mailing lists and labels. Menu
driven- easy to use, For IBM PC with 128K and 2
DSIDD drives or hard disk. All so~ware, manual on
disk S15. Same·day shipment on personal checks.

Smith Consulting
Route 1, Box 213, GreenSburg, IN 47240
inqUIrY 743.

InqUiry 674

HARDWARE ADD·ONS
•
•
•
•

PC-File/R"
All Ihe power 01 PC-File III plus: Relallonal link 10

PROGRAM/GENERATORS
WINDOW,LlB

The Andsor Collection'"

$99 ,

An easy to use complete WindOWing system for programmers
and wntlng m
• BASIC IBM , M·S. CBB6
• C LATTICE , M,S
• COBOL M·S, RMF
• PASCAL M,S, TU RBO
• FORTRAN M·S, RMF
Window editor Included Create ca lable pop·up menus. help
screens The hne selector features auto reverse highlighting
ana cursor comror No royal1les Ask aboul ou r BIOS/DOS
LIB VISA/MC

GLENCO ENGINEERING
(312) 392-2492
3920 Ridge Ave., Arl inglon HIS" IL 60004

Uni que concept : creates complete. se!f·contained.
window- based data m anagem ent environment. In

one DOS lile, Simplifies everything. Combine func·
tions to create your own solutions in any application:
calculations. database management. modeling , text
proceSSing. charts. data analysis. statistics. reports.

labels. lorms, presenlalions. mail-merge, etc. S,m·
pie enough for a PCir, sophisticaled enough lor a
PC AT.
SEE ALSO THE AD BELOW

irQUilY 767

SOFTWARE BUSINESS
FAST GRAPHICS COPROCESSOR
50,000 vectorlsecond card for PC, XT or AT with
eGA. Draws in hardware : zoom , pan, area fill ,
dithering, arcs etc, Turbo Pascal & MS·Fortran
libraries. 14 day trial , 90 day warranty, 640x400 16
color: S582. 640x200: 5378. Manual only: 510,
refundable,

E-Heart Engineering
18103 Sky Park South #D, Irvine, CA 92714

(714) 261-1n5
IneUiry 686

dFELLER Inventory
A business Inventory program written in
modifiable dBASE source code. Th e menu-driven
program lets you locate items by inventory name
or number. It keeps track of reorder paints , ve ndors, average cost, and other info. Requires

dBASE II or III. PC·DOSICPM 5150.

Feller Associates
550 CR PPA. Roule 3, Ishpeming , MI 49849
(906) 486-6024
InaUiry 696

The Andsor Collection"
From simple calculalions hies. mqumes 10 complex models
data st ructures. repans Superb 400 page hard·cover manual
wllh many examples US 595 + 55 s&h 60·day money·back
guarantee. V,salMCIAmExlChk,lMO/COD Cal! or wrne now to
order IBM PCIXT/ATIPCJf . 128K , one dllve or hard dIsk .
monochrome and/or color . DOS 2.0 + Not copy·protected

ANDSOR RESEARCH INC.
181 University Avenue., Suite 1202,
Toronto, OntariO, Canada M5H 3M7
(416) 364-8423
InqUi ry 656
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SOFTWARE/BUSINESS

SOFTWARE/CHURCH

CUSTOM PAYROLL

MoneyCounts" Version 3.0

Church Package

All systems have m ultiple pay categories, calcula·
tion of all ta xes, user defined ded uclions, 401(k)
handling , many reports, paychecks, W·2 forms, and
much more . Custom features are available. Prices
start at $695 for syslem, manual. and PC Basic
source code .

Everything you need 10 take charge of your finances :
Checking/Credil Card Mgl .. Budgeling , Exp .
Analysis, Financial RpI S., Graphics, Tutorial , much
more . G reat for home/bu siness.
CPA designed. IBM PC/XT & Compalibles wilh
DOS 2.0 or laler and 192K . 569 ,95

Parishioner Time, Talent and Treasure Syslem pro·
gram is wrillen in modifiable dBASE sou rce code.

Datasmith, Inc.
Box 80 36, Shawnee Mission ,

KS 66208

(913) 381-9118

PARSONS TECHNOLOGY
6925 Su rrey Dr. NE., Cedar Rapids, IA 52402
(319) 373-0197

C HECKN ISA/M C

• Names wilh mailing labels
• Pe rsonal inform ation dalabase.
Requires dBASE II or III. PC·DOS/CPM·80 $200.

Feller Associates
550 CR PPA , Route 3, Ishpeming, MI 49849
(906) 486-6024
InqUir Y 695

InqUirY 730

Inq UIrY 684

• Contributions · Disbursements . Ledger

SOFTWARE/EDUCATION
Programmers:
We guarantee our products to be solid. bugfree.
, CorrectForth . Very professional.
, Correcl_Dalamizer . 50: I dala compression
guaranleed.
, SafeModem . Hackerprool.
$80.75 per program MCNISAIMO/Check. Specify

computer.

Correct Software, Inc.
RR I Box 140 , Bl ack Hawk , SO 5771 8
(605) 787-5904
Inqui ry 680

DATA ENTRY SYSTEM
Heads·down dala enlry wilh Iwo·pass verificalion for
Ihe PC/XT/AT & com patibles . Loaded wilh fealures
like: Auto dup & skip, verify bypass, range checks,
& lable lookups. Fully menu driven only $395 .
Call for free 30 day tria/ period.

COMPUTER KEYES
21929 Makah Rd .. Woodway, WA 98020
(206) 776-6443
InqUIry 677

" War or Peace? You Decldel "
Stimulates diSCUSSion on the role of nuclear weapons
In national security . Players choose U .S. or SO\!\el
side. Six Crisis situations. High schoo! or home use.
bolh leacher and sludenf manuals Included. IBM or
Apple . $49,95 MCIVISA/A MEX . For info. call :
207·775·1330. For orders call : 1·800-628·28 28 exl.
649.

Bright Ideas, Inc,
52 Exeter SI., Port la nd , Maine 041 02-2839
Inq Uiry 661.

SOFTWARE/GENERAL
LP88-LlNEAR PROGRAMMING
A powerful menu-driven system for soIvmg linear programs wI
up to 510 constraints & 2510 variables. Features inClude In·
leraClive & balch operallon. spreadsheel·style inpul & edlling.
storage of problems & bases, Simpe. Algorrthm reslart, report
generalor, sensi~~ly analysis. Req. IBM PC, 192K. $99 w/8087
support, user's guide. VISAIMC.

EASTERN SOFTWARE PRODUCTS INC.
P.O. Box 15328, Alexandria, VA 22309

(703) 549-5469

* FORECASTING * MODELING * PLANNING *

CompaUbl e wit h IBM PC & Apple II
MICRO-BJNUAMETRICS"
• BOlt-Jenkins AAIMA
• EconomeUics package
• Identify, estimate, forecasl
$195 .00

$295.00

PROFESSIONALS CHOICE

XTRAPOLATOR'·
• Link to Lotus. Visicalc
• AutomatiC forecasting
Mu ltiple order discounts
STRAT~: ott Apple II orders
$195.00

P.O. Box 4413 · Burl ingame, CA 94011
(415) 697-0573
MCIVISA
InqUIrY 751

InQUifY 689

PC-Calc'· Version 3
64 columns x 256 rows, math and stat. functions,
horizonlal bar g raphs, litle locking , individ ually ad·
juslable col umn widlhs , IF. .THEN , link 10 olher
spreadsheels or PC· File dalabases, much more. Re·
q ui res 256K IBM PC . $ 59 .95 + $5 slh.

ButtonWare, Inc.
P.O . Box 5786, Bellevue, WA 98006

1-800-J-BUTTON
InqUIrY 665

Dr. T's MUSIC SOFTWARE
IF YOU CAN USE A WOR D PROCESSOR
YO U CAN MAKE MUSIC!
MIDI music·composition software lor Commodore and
Apple computers . Also, algorithmic compoSilion pro·
grams for computer generation 01 sequences. Fully
editable Bach songbook. Keyboard , Bass. and Drum
disks. Patch libraries available lor Yamaha and Casio syn·
thesizers . Reviewed in Jan. '85 COMPUTE .
66 Louise Rd .. C hesfnu l Hill, MA 02 167

(617) 244-6954
InqUiry 687.

MlcroGANn®

TIME & BILLING 599
JOB COST OPTION 5 50
30 Day Money-back Trial
Virtually unlimited number 01 jobs. direct cost. direct labor
and overhead categories. Provision lor lob est imating is
Included in JOB COST OPTION . Very fleltlble and very
easy to learn to use. Prints your statements. many reports
including Job Summary and Job Delail, and more! For
MS·DOSIIBM·PC & compatibles. VISAlMCIPrepaidICOD.

Control your proJect! You desc nbe the work.
MlcroGANTT calculates the schedule and budget. Op·
tlmlze the schedule Interactively. Custom ize the reports
Sub·tasking. lixed and variable costs. multi-pro/ect
resource allocation. unlimited size and scope. GANTT.
PERT, CPM, 000·7000. Call or write for tree calalog .

Accounting Systems

Earth Data Corporation

1148·5 Execullve Ci rcl e, Cary. NC 27511

P.O. Box 13168, Richmond, VA 23225

(919) 467-3428

(804) 231 - 0300

InqUtfy 651

InqUIrY 690.

PC-Type'·

EC EDITOR - FOR IBM PC

AI for the IBM PC

Fast. compacl , capable & easyl Help panels, hands·
on tutorial. macros, multiple·line headings & footings,
DOS palh support , prinl spooling, block operalions,
eiC. ASCII files. Inslall program allows cuslomizalion .
$59.95 + $5 slh. For 128K IBM PC .

NI enuf rm 2 dscrbe Ihs sli ck edl r! EC regularly
d isplaces editors and WPs 4 & Slimes its price. Most·
Iy sold by word of moulh, w/companies coming back
for more. Best valu e at $49 .50 + $5 s/h ! DEMO
$5: compl ele EC , bl cn 'l sv fles ovr 65 Ins.

TOPSI is a lull version of OPS5 which runs under MSDOS, Unix or CP/M. A fast . ellicient expert system
development tool.
Prololyping: $125
Produclion: $250
Prolessional: 5375
C version . add $20
Shipping. add $5

ButtonWare, Inc.
P.O . Box 5786, Bell evue, WA 98006

1-800-J-BUTTON
InqUiry 666

(816) 353 -8808

BILINGUAL WORD PROCESSOR

MEGACHOMP COMPANY
3524 Cottman Ave ., Phil ade lphia, PA 191 49 , USA
(2 15) 331 -2748/8138
InqUir Y 718

InqUIrY 686

FIXED-ASSETS ACCOUNTING
PrOVides lor mulliple asset inventor ies. Supports all
depreciation methods. 150 ACRS schedules supplied on
disk Several report lormats including Tax Form 4562.
CPIM·BO & DOS.
DEPRECIATION· MASTER II V4.0 . .
$349.00
(includes '·year of support)
DEMO DISK
. $35 .00
MC. VISA. COD. Add $4 lor sh,ppinglhandling.

Generic Computer Products, Inc ,

NAMEBRAND SOFTWARE, CHEAP!

•• At leasl 50% oH! • •
IBM PC clone company goes out 01 bUSiness. and we
at GIL ELECTRONICS buy their software inventoryl
Microsoft Basic Compilers. & tnterpreters . Multiplan.
Wordslar , Spellstar, & Mailmerge. dBASE II. CCPIM·86.
RM Cobol , RealWortd General Ledger. Sales Analysis.
Payroll , much more! All software :s new, in original faclory sealed packages. Send for FREE CATALOG today !!

GIL ELECTRONICS

P,O. Box 790. Marquette. Michigan 49855
(906) 249-9801
InqUiry 697

BYTE o /UNEI 986

DYNAMIC MASTER SYSTEMS
POB 566456 , Atlanla , GA 30356
(404) 565 -0771

VISA/ MC/ COO

InqUiry 669

DuangJan, a special word processor for English
and: European, G reek, Lao, Portuguese, Russian ,
Spanish, Thai. Vietnamese , your own language, or
more. For fSM PC/XT/AT/Clones wilh graphics &
IBM/EpsonlClioh prinler. $59 + $4 S&H in US&Can
( + 10 olhers).
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C SOURCE
12801 Frosl Rd ., Kansas Cily, MO 64138

P,O. Box 1628·B, Soquel. CA 95073
InqUir y 698
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SOFTWARE FOR PENNIES

SOFTWARE/GRAPHICS
~

GET BEST AND LATEST PC·DOS. CP/M·80 AND
CP/M·86 PUBLIC DOMAIN PRDGRAM S FOR
BUSINESS. PERSONAL. EDUCATION, SOFTWARE
DEVELOPMENT. MODEMING. SCIENCE. AND MORE .
AT LDW COST OF COPYING 3";' . 5,'1, AND 8" DISK
FORMATS ARE SUPPORTED SEND $5.00 FOR
CATALOG

Z-100 TURBO SOFTWARE
-ZGL- Color graphics library with windows .
-ZPORTS- Directly control your I/O ports.
Full source code! Risk·free 15 day trial.
-ZGL- $39.95 .
-ZPORTS- $24.95

MULTIPATH, INC.

Zimbazi Products

Box 395. Montville, NJ 07045
(201) 575·5880

7405 BERKMAN DRIVE , AUSTIN , TE XAS 78752
InqUIry 765

POWERFUL FILE MANAGEMENT
lOT S FileManager8 for people serious about thelf
systems No kid stuff-only powerful managing lools
File 50rt. copy. move, delete. search & change attributes
Undelete and clear hies.
EDLIN enhancer & batch mode clean up and more .
Menu dnven.

(aboul 'IJ Norlon's)

BASIC PROGRAMMERS
Add SALT & PEPPER to your eXisting/new prog rams
Create dazzling Menus. intelligent Input Screens. Walk·
ing Strings. ASC/Desc Sort. PRT. SCR. Date processing

& more. SALT & PEPPER has 28 modules. (in MS·DOS
compatible interprelive BASI C). They merge with your
prog ram In minutes. S & P performs all the tricks . YOU

gellhe applause. $59.95. Demo d'sk. $2.50. ($2 .50 s&h).
MCNISA

COMPUTER GURU

40 Wagner Ave., Piscataway. NJ 08854

201·356·6477

Inqwy 725

$34.95

SOFTWAR8LANGUAGES

MCNISA

FORTRAN PROGRAMMER?

CROSS ASSEMBLERS

Now you c an call 2·0 and 3-0 graphics routines
wilhin you r FORTRAN program .
GRAFMATIC : 75 ca llable routines for
sc reen output. $135.
PLOTMAT1C : Pe n plotter driver. $135.
For the IBM PC. XT, A T and compatibles . We support a variety of compilers. graphics boards and
plotters.

Complete support for most 8 bit microprocessors
Linker and EPROM Programmer Driver

301 Prelud e Drive , Dept. B
Silve r Spring, MD 20901
(301) 593·0683

1255C Kenwal Rd ., Concord, CA 94521
(415) 825·4200

MICROCOMPATIBLES

INTEGRATED DATA TECHNOLOGY, INC.
4775 8un chberry Lane, Colorado Springs, CO 80917
ORDERS: 303·488·2583
InoUlfY 705

!nQUirY 769

Develop microprocessor programs on your IBM PC
or MS DOS computer.
- Macros' Conditional Assembly' Editor '

MicroComputer Tools CO.

tnQUIry 716.

InaUiry 721

THE BEST OF THE BEST!

CREATE UNIQUE GRAPHICS

LISP for the MACINTOSH'·

Public Domain & User Supported Software for IBM PC
or com patible. Word Processing, Database, Spread-

Go where no man has goes before. Explore the
MANDELBROT set as described in Aug. 85 issue
Sci. Am. Infinitely complex. Easy zoom. 8087 code
and DRAGON CURVE included. COM file $25.
w/140K of 50% comment TURBO PASCAL source
S50 . Liberal copyrite no prolect. Shipping includ·
ed . IBM color, TIPC 3 plane.

MacScheme'- implemenls Ihe Scheme diaieci of
LISP. II features a fast byle code Inlerpreler. debug·
ger, edilor that understands LISP synlax. mulliple

sheets. Utilities, Games, Accounting. etc! 50 disk
pack age 5205.00, or renl2 wks. 575.00. Info & Super
Sampler Disk $6.50, Deluxe Word Processor $6.50,

bOlh 512.00. MC/VISA

BLUE CIRCLE GROUP, INC.
Box 23502, Minneapolis, MN 55423

Fractured Fractals

(612) 823-4111

P.O. Box 1762, Lewisville, TX 75067

windows, and Quickdraw graphics. University sile

licenses available. $125 . ( + $1 0 oversea s).
MCNISA. To order . call or write:

Semantic Microsystems
4470 S.W. Hall St., Ste. 340 , Beaverton, OR 97005 USA
(503) 643·4539
InqUIry 740

Does you r hard disk seem like a vast
and uncharted land?

JOBS
Job \ OrganlzatJon \ Backup \ System
Clearly supenor! Now with MACRO capablhty and user
defined pop-up windows_ $49 M/C & VISA Welcome

MAPIT
Make your own MAPSII
Simple to produce maps with your dala.
Includes mast country and state outlines
Any pnnter or HP ptotter.

Only 595 for MS·DOS or PC·DOS

RCT Design

US Country Outlines available for $95.

(805) 934·2905

Box 778 . Easl Lansing. MI 48823
(517) 641·4428

p.o . Box 179, Nipomo, CA 93444

PTERODACTYL SOFTWARE
Box 538. Fairfax. CA 94930

est. 1982

415-485-0714

!nqUirY 734

InqUiry 736

SOFTWARE/GRAPHICS

BASIC compiler generates asm, rei , or obj. Link,
resource comp with assembler. ALL for $1501

esc

Advanced disk management for
/BM PC/XTI A T & compatibles.
Inquiry 766

MAC BASIC
COMPILER $100
+ McAssembly $150

SOFTWARE/LANGUAGES

SNOBOL4

SCIENTIFIC GRAPHS

REFER SAVES HOURS

SCI ·GRAF produces high· res graphs (1680 x 1712

REF cross refere nces program va riable. values .
keywords . linen umbers. and/or labels.
ENTER adds languages 10 supplied : asm, basic,

~~~~~u~i;~i~gai~f~:~eh~~~igB[~Ci~~~Ss:~~T~~rbT~~:
tegers, 8087 for float & latge memoty model. ~ample pgms

c . cobol. pascal. ada, fortran . dbase, rbase.
FINDREPL updales programs. $45.

8~:~~tiV: ~;J.~e~n~'D~~~s~~~iSWOld el al availa 1~44.95

pixels) on Epson or IBM graphiCS printers. Supports
logfhnear scales. error bars. overlays. batch-mode opera·
tlon. Very flexible data entry from disk or keyboard. User
customlzabte. Requires DOS 2 or 3 . 2S6K.
$99.95 (Sorry. no credit cards)

Microcomputer Systems Consultants

James Halstead & Asc.

27 Forest Ave ., Pan Jelfarson Station. Naw York 11776·1820

1551 Plainfield, Joliet, IL 60435

(516) 928-7493
Inawry 722

PLOTTER SOFTWARE
lallon quality lex I slides. TH E DGI SIGNMAKER is
an easy to use menu d riven program for your IBM

or APPLE com puler and mosl plol1ers (Epson , HI .
HP. HP·GL . IBM and olhers) for only $75 .

DECISION GRAPHICS, INC_
P.O Box 2776·B. lil1lelon . Colorado 80161

Phone (303) 796-0341

Language

include ELIZA. For> 128K IBM PC & DOS or e~Uivarent .

Guide + diskefle + " green" book , .......... $59.95
" Green" book only . .. . . . . . . . . . . .
. . $24.95
Poslpaid in USA. In NY add lax. VISNMC (914) 271 ·5855
BERSTIS INTERNATIONAL
POB 441, Millwood, NY 10520
InqUiry 658

I"aulry 709

Save lime and money by creating your own presen -

Inaulry 685

(815) 725-0346

Minnesota

Tools for CBBO & CBB6

BetterBASIC PrOgrammers

BOOS. DOS, and BIOS calls from CS80 and
CB86 CBC Tools Includes functions for direc·
'
lory access. sIring ops. a debugger, radi x can·

Bel1erTOOLS" SPEEDS BefierBASIC'- development.
Includes: 150+ useful tools in 17 modules/manu all

version . command line parsi ng . quicksorts. bi t

exlended malh/directories/display and printer routines/
power/u/ input/much much more. Only 589.
VISNMC/COD

and byle ops, and more for CP/M·80, CP/M·86.
and PC·DOS. $180.00. Ask aboul our Pascal
MT + products.

Minnow Bear Computers
POB 2233 Sla. A, Champaign, IL 61820-8233
(217) 398·6883
!nQuirY 724

source codelno royalties . Qu icksort/screen builderl

SOFTWARE ASSOCIATES
6220 W. Airporl Blvd .. Houston, TX 77035

(713) 726-0706
InqUIrY 746
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BASIC

=>

PASCAL

(1) convens BASIC to PASCAl.
(2) transform spaghetti-code to structured statement

(IF-THEN-ELSE, REPEAT, WHILE. CASE)
automatically.
(3) separate one big program into many procedures
hierarchically.

BPCONV MS-DOS version $199 .00 .
(Sample conversion $10.00)

GOTOLESS CONVERSION
P.O. Box 50068, Denlon, TX 76206
PH (214) 221-0383

SOFTWARE/SCIENTIFIC

SOFTWARE/SCIENTIFIC
BEAM ANALY. & SPRING DESIGN
8eam analySiS program calculates shear , moments, reac·
hans. slopes and deflections in beams. Price: $50.00.
Helical spring design program for compression. exten·
sian and torsion springs. Price: $75.00.
Both packages in clu de disk and documentation. For
Apple II series 01 computers or IBM PC. PCir and
com patibles.

Advanced Systems Consultants

SYLCA CORPORATION
33·4714 Street, Dept B, Long Island City, NY 11106
718-278-4604
1nQUIr y 753

InqUi ry 700

CROSS ASSEMBLERS with
"UNIVERSAL" LINKER and
POWERFUL LIBRARIANS
for IBM PC MS-DOS
Full featured for most microprocessors

~

MATRIX 100 ....

Powerlul Matrix operations with single statements in

IBM PC BASIC . Perform multiple regression. solve
sim ultaneous

equations.

invert

matrices.

etc.

MATRIX 100 commands are fasl. reliable and easy
to us.e. Price $80 .8087 support $125 : compiler sup·
port $250. ($4 s&h . CA res . add sales tax).

ENERTEC, INC.

STANFORD BUSINESS SOFTWARE, INC.
415 1 Middlefield Rd .. Suite 215, Palo Alto. CA 94303
To Order Call (415) 424-9499
1nqUiry 749

EXPERT SYSTEMS!
You can develop expert system s with KNOWOL,
the Knowledge Oriented Language from IMCO. Includes a tutorial, unlimited development capabil ity, and a smart rules editor. Not copy protected .
An incredible introductory offer at 539.95 plu s 52
s&h ($4/COD).

(818) 407-1059

~

ENGINEERING SOFTWARE WRITTEN
BY ENGINEERS FOR ENGINEERS
Highest power per dollar. Highest power per K of
memory. Satisfaction guaranleed.

Electronic Circuit Analys is

... $450.

TATUM LABS
33 Main St .. Newtown. CT 06470

3813 N. 14th St ., Arlington , VA 22201

K SOFTWARE HOUSE
Rt. 2, Box 83B1

1nqulry 754

Digital Logic Design on the Macintosh"
The LogicWorks" series allows you to create. test
and document digital ci rcuitry on your Macintosh .
Full simulation capabi lity lets you catch design errors
before committing your ci rcuit to hardware . From

$79 .95 (US). Demo pkg. $10 . V;salMC Accoprod.

Capllano Computing Systems Ltd.
Box 86971 , N. Vancouver, B.C., Canada, V7L 4P6

(604) 669-6343
1nQUIry 670.

SOFTWARE/SYSTEMS

SOFTWARE/SCIENTIFIC
$10 SCI CALCULATOR

Affordable Engineering Software

CPM-80 LIVES on your PC

CALL OR WR ITE FOR FREE CATALOG
Ci rcuit Analysis • Rool Locus • Thermal
Analysis ' Plotter Drivers ' Graphics ' Signal
Processi ng • Filter Design • Report Proofreader • Transfer Function Analysis.

CP/Mulalor puts a 4mhz 8 bit CP/M emulator in your 18M·

SoftTech Inc.

BV Engineering

18505 W . 8 Mile, Detroit , MI 48219

2200 BUSiness Way SUite 207 . Riverside. CA 9250t
(714) 781-0252
VtSNMC

1-313-544-8544

InQwry 667

Inquiry 744

FORTRAN SOURCE CODE
PROFESSIONAL SIGNAL PROCESSING &
MATRIX ANALYSIS UTILITIES
35 PROGRAMS WfTUTORIAL & EXAMPLES
FFT. AR Modeling. Digital Fille... Malrix: SVD. Conl.Gra·
dlen!. Pseudo-Inverse. Root Finder. Cubic Spline Inlerp.
Graphics. Random Numbers. More. Disk/Hard-copy.
Documented. 130 pages. Bibliography Send for Inlo

Pkg. $99. CLAREN SOFTWARE
P.O. Box 5333 • MESA, AZ 85201
(602) 820-3877

Unionville, TN 37180

(615) 294·5090

(203) 426-2184

(703) 528-9136

Power-packed, RAM resident , full-function infinitely
programmable sci. calculator with matrix capability
at $10 ($2 s&h).
Turbo Pascaf source + utilities for sparse matrix
handling 510 w/calculator purchase.

SCIENTIFIC CALCULATOR ....

Memory resident emulation of the HP·11 C plus direci
insertion of resulis in foreground program . graphl'
call y presented. decimal. hex. binary . & octal opera·
tions, boolean functions and more. Mouse supporl.
8087 or Standard versions $49.95 + 3.00 s&h .

InqUiry 710

Intelligent Machine Company

Inquiry 706

2t1t5 Devonshire St .. Suite 329, Chatsworth, CA 9t311

1nqwy 653

BOX 1312, Lansdale, PA 19446
215-362-0966
MeNISA
Inquiry 693

PC TECHNICAL GRAPHICS
TEKMAR is a graphics library for the Tecmar
Graphics Master. Similar to PLOT-l0, includes
WINDOW, VIEWPORT, AXIS. Support for HP, HI
plotters. Curve fitling , complete plotting prog ram.
Log, semi-log, multi-axis , 3-D, co ntours . Demo
disk, literature available.

PC lor $99. ($3 s + h).
-

A great 8 bit development system
Saves expensive CPM·80 applications
Increases PC speed 10% for 8088 programs
Priced less than most software only products
Uses no valuable board SIO\S

Source Information
P.O. Box 2974, Warminster , PA 18974
VISA
Phone (215) 628-4719
MIC
InqulfY 748

TIRED OF SEARCHING!!

LASER TYPOGRAPHY $495.

thousands in the giant disk of units constan ts and
c onversion factors . No need for a calculator , can ·
versions are calculated for you . Menu driven With

Typographic composition so~wa re to drive the Cor·
data L300 Laser Printer as a Iypeselter. H & J 76
proportional space fonts. Widths for 150 fonts
available. M ix face & point size on any line .

color & printout featu res. Only $19.95 including

multicolumn capability .

Can't find that special conversion laclor? You gel

R. D. ASSOCIATES

Micro Print-X, Inc.

P.O. Box 820. Rogue River. OR 97 53 7

P.O. Box 581 , Ballinger, TX 76821

shipping .

503-479·1248

(915) 365·2343

Dea1er 1nquiries We1come

InqUIrY 738

Inquiry 672

UPGRADE YOUR IBM PC TO
A STORAGE OSCILLOSCOPEI

Multi-Terminal
Disk Operating Systems

• Macros. fonts. G reek/malh symbols

Do Data Acquisition, Frequency Spectrum

• Hyphenatton. secn/eqn/ref numbering
• Indexes. table of con ten ts. footnotes
• DOI·matrix. daisywh eel. laser printers, all monitors

Analysis, T ran sfer Func tions , Analysis with

GASS·General Accounting Scienlific SWllchll'g
system. Multitasking . Can handle 12 terminals off
IBM PC . Used in mini's since 1976. Dealers wanted.
List Price $95.

forMath® text-formatter
• Equations. matrices. ratios. integrals. diagrams

$400. $50 for demo
SHANTHA SOFTWARE INC.
50 West 97th 81. Room 11 N. New York City 10025
(212) 222-SNIP
Touchtone toll free : 950-1088-walt-FORMATH
InqUi ry 741

396

Lotus 1-2-3, and more-inexpensively and all
wit hout programming!

For Info on SNAPSHOT Storage Scope:

Maxey Systems, Inc.

HEM Data CorporatIon

5910 Youree Dr. Suite D, Shreveport, LA 71105

17025 Crescent . So uthfield, MI 48076

(318) 868·5422

(313) 559-5607
InqUiry 714
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- - - - - T H E BUYER'S M A R T - - - - STATISTICS

UTILITIES

UTILITIES

STATISTIX'M

" USER-FRIENDLY" REDEFINED

$75 - Satisfaction guaranteed

Don 't laugh. Now if your P.C.'s aren 't friendly. it's your
own fault . Meet TheEMCEE . your application manager.
Replaces DOS prompt with custom menus. Runs p ro gram s. batch files and menus. 99 levels of password pro·
tection . Fast. friendly interface for users, powerful access
and control for systems managers. Only $49 .95 . What
could be friendlier than that?

These are powerful, portable, dependable file utilit y
libraries. Thousands of programmers wo rldwide reo
lyon our quality code. All source code included, no
royalty fees , works with any K&R compatibfe C
compi ler.
• Btree only $75,00
• ISAM only $40 ,00 additional.

COMMAND SOFTWARE SYSTEMS, INC.
1·800-423·9147 or 1·818·707·7100

1343 Stanbury Dr . Oakville. D nlano. Canada L6 L 2J5

A comprehensive, powerful, yel easy,to-use statistical
analysiS system for tBM PC/XT/AT's, Apple II 's, and
MS DOS machines, Clear 200p manual. Write for
information.

NH

ANALYTICAL SOFTWARE

BOI West towa Ave" SI. Paul , MN 55117

(612) 488·4436

InqUirY 767

BTrees with C Source

SOFTFOCUS
(416) 82S-0903
InqUIrY 74 5

RATS!

PADLOCK/PADLOCK" DISKS

ZERO DISK

RATS IS a fasl. accurate & complete regression package with unsurpassed POWER. Has both time-series
& cross section analysis, Includes Box-Jenkins, logit
& probil. Spectral analysis & graphics also available.
Requires 256K RAM , IBM PC or compati ble, $200,

PADLOCK furnishes the user with a method for providing
p rotection against unauthorized duplication from DOS
commands $99. PADLOCK II disks come preformalled
with finger-print and serialization . PADLOCK II disks offer superior protection. Ask about our HARD OISK pro·
tectlon with uninslall capability . MCIVISA.

ZeroOtsk runs dozens of . copyprolected bUSiness

MClVi sa .

VAR

Econometrics

3920 Ridge Ave" Arl ington Hts" IL 60004

(612) 822·9690

(312) 392·2492

Inquiry 756

QUAID SOFTWARE LIMITED
45 Charles SI. E, 3rd FL
Toronto. OntariO. Canada M4Y 1S2
(416) 961-8243

InqUIry 699

The Statistician
includes: Multiple Regression (Stepwise, ridge, all
subsets, backward elimination)
• Time se ries analysis • descriptive statist ics
• transformat ions. survey research · nonparamelrics
• X-Y plots. ANOVA • random sa mples • data base
• data edi lor • search & sort . hypothesis tests

For IBM , MS-DOS, XENIX, CPM, TR S-DOS,

T~'~~s;Rc:~

QUANT SYSTEMS
Box 62B. Charleston. SC 29402
803-Sn -282S
InqUIry

GLENCO ENGINEERING

P.O, Box 19334. Minneapolis. MN 55419

packages from your hard disk without floppies. Call for
the latest lisl of soijware it handles, N6eds IBM AT , XT,
PC, or compatible , DOS 2,0 or higher. ZeroDlsk is revis·
ed monthly and IS not copy prolected. $75 US, Check
or Credit Cards accepled.

SOURCE CODE LIBRARIAN &
REVISION CONTROL SYSTEM
TLIB'· keeps ALL versi ons of your program in ONE
compact library file. even with hundreds of revisions.
• 5 ti mes faster than SCCS • LAN compatible
• Free public domain MAKE (with source) by L. Dyer
MS/PC·DOS 2,x & 3,x. $99,95 + $3 S&H. VISNMC

BURTON SYSTEMS SOFTWARE
POB 4156. Cary. NC 27511

1-800.334.0854
(Ext, 814)

735

(919) 469·3068

us and let our techn ical advisors help you find the
statistics programs ye u need ,
Write or call now to get a FREE catalog of statistics
and quality contro l so~ware,

HUMAN SYSTEMS DYNAMICS

" Save lime and Irustrallon " -

J .E. Pournelle

Still River Shell. Powerful full screen file / direc·
tory manager. Faster and easier than DOS, Full
range of features, PC/MS-DOS 2, 0 + , $29 com·
plete, $9 shareware diskette, MCNISA,

Bob Howard

9010 Re seda Bl vd ,. Ste, 222
Northridge. CA 91324

(800) 451·3030

GENSCREEN

DOS USERS,

STATISTICS CATALOG!

PO Box 57, Still River, MA 01467

(818) 993·8536 (CA)

For Microsoft Cobolll BM Cobol
Generales Cobol Source Code For Your Screen
Section and Data Divisions Fast!!!
Genscreen IS a powerSUI ne.... programmers productlvltv too wnlcn
utilizes a screen Image tex t Ide produced Itom your own eallor lnls
In lurn IS run Ihrough our InteractIVe uhhty 10 ptOCluce tOO% syntax
Iree Cobol source code. Genscreen WIll produce " genenc" 01 custom
data names lor your code automatically Genscreen IS available tor
only S69 .99 from

Persona~D~~~f~~~:ic~~Y~J~fs~~6nt Corp.

617-456·3699

.(401) 333-8704
fnqUirY 732

Inqwry 660

InqUIry 70A

INTERSECTING CONCEPTS. INC,
4573 Heatherglen Ct " Ste. 10
Moorpark, CA 93021
(80S) 529-5073
InqUiry 708

InqUIry 662

II you need statistics for IBM PC or Appl e II . call

MEDIA MASTER PLUS
READ, WRITE, and FORMAT over 60 CP/M disks and
run mosl CP/M-BO programs on your IBM PC' Two pro'
gram package includes ZP/EM, a CP/M-80 emulator program that transforms your IBM PC into a 1-2 MHZ CP/M
2.2 computer , $59,95 + $3,00 S/H (CA 6%)

NUMBER CRUNCHER STAT SYS

RAMbak or WARp·TEN • 9.95

PAL FOR SIDEKICK!

Menu-driven Multiple & stepwise regression.
ANOVA, time series. Discriminant. cluster, and fac·
lor analysis. Principal components, scalier plots,
histograms. I-tesls. c ontingency tables. non parametncs_Import export data, Spreadsheet, sort,
jOin, merge, $79, IBM PC/Macintosh, Quantity
discount.

RAMbak automates th e saving of new or Chang·
ed RA M disk files to floppy disks an d/or hard disk
subdirectories, WARp·TEN is a programmable
disk cache , PC . XT. AT . compati bles with 256K
DOS 2.0 + , Introductory price is only 9,95 each,
(MN Res , + 6%),

Personal Appointment Locator automatically shows
coming appointments, searches you r file. maintains
to·do list. examines multiple files. Resident alarm too!
Only $45. Cheap at twice the price I

Ste , 12B 110 Green St, . New Yo rk. NY 1001 2

865 East 400 North, Kaysville, UT 84037

Software Brewing Company
P,O, Box 12094. St , Paul . MN 55112

801·546·0445

612·636·2727

NCSS-B

InqUiry 726

PAL SOFTWARE
212-925·1843
InqUIry 729.

InqUiry 747

XENIX/UNIX

TEXT SCANNING
ELIMINATE KEYBOARDING
CONVERT TYPESET AND
TYPEWRITIEN COPY
TO DISK OR TAPE
CALL

MEDIA CONVERSION
CORPORATION
312-346-0102
InqUiry 71 7

SUPERCOPY
The mOSI EFFICIEN T·I NTELLIGENT-USEA ·FRIEND LY
POWERFUL AurOMA TIC BACKUP UTILITY of protected
diskettes . for IBM PC/Xl/AT . EXCLUSIVE DISKET TE
ANALYZERIDIA GNOSER FULL AU TOMATIC LOCKING
CAPABILITY! Buill'ln HELP WIth full inslructions in a disk file
S50 VISA/MCfCHK

YETIWARE CORP.
P.O. Box 2 1152, Mid Town Station
New York, NY 10129
DEALERS, CON TACT US

InqUifY 768

XENIX/UNIX SOFTWARE
TE LETE RM-X
XP D
XTX
X-MENU
TELETERM·EM
MSDOSfTRSDOS

Multi·User TelecommunIcati ons
Print Manager/Spooler
File Transfer Utility
System Admmistration Utility
and Menu Package
Terminal Emulator to turn your
micro lOla a workstation

Telexpress, Inc.
p ,o , Box 217. Will ingboro, NJ 08046
(609) 877-4900
Inquiry 756
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SUNTRONICS

co., INC.

12603 Crensh aw Blvd . Hawthorne, CA 90250

(Orders Only)
1-800-421-5775

TERMS'VI SA.M'SI"C"dlNoS",(h"~,)COO.C"ho, C"' ili,,d
Me Rd . Required f. School & Gov. Contr ac!c))

STORE HOURS
MON _ fRI

I):OOdm. b:OOpm

Check (VISA or

(CA 0 rd ers & Tech Info. ) SATURDAY 1O:OO.lm - 5:00pm
213-644-1140
Dealer & OEM Inquiries Invited

~~;~i!i~(~:ttl:.dC~h;~!:~P~l~ ~~~ ~~'l~~: i.~~.\~~~~~~~n~o~~~~::

WARRANTY: 90 Oay~ WJrrJn!~' labor. PM'S RcplJ(elncllt Onl},_

BYTE SPECIAL
FUTURE MUSIC ISSUE
$ SALE $

~\~;~

0f>-~~f>-\t~
SO

•
•
•
•

~

COMPUTER AND MUSIC SPECIALISTS!
ALL MAJOR BRANDS AVAILABLE!
THE BEST PRICES!
TECHNICAL AND NOT-SO-TECHNICAL SUPPORT TOO!

KEYBOARDS, SYNTHESIZERS, SAMPLERS, DRUM MACHINES,
REVERBS, DELAYS, INTERFACES, SOFTWARE AND MORE.
List Sale APPLE II SERIES PRODUCTS
IBM PC PRODUCTS
List Sale
169
MPU IBM Interface . .
S 310 S223
129
Passport Midi 8+ Software.
TECMAR Music Card.
CALL! CALL!
Passport Master Tracks.
249
199
Textures I. .
149
125
149
109
Passport Leadsheeter .
349
295
Textures II ..
Syntech Interface
Jim Miller
w/Drum Sync .
129
99
Personal Composer ...
495
425
Syntech Studio 2 Sequencer 225
175
SDA Pro Midi System . .
Yamaha Editors.
CALL! CAlli
599
449
Many More 'New' Products CALL! CALL!
CZ Series Editors & Librarians CALL! CAlli
APPLE MACINTOSH PRODUCTS
Digital Sampling on the liE .. CALL! CAlli
Deluxe Music Const Set.
49
32 Commodore 64/128 Products .. CALL! CAlli
Midi Conductor Interface ..
89
69 KEYBOARDS, SYNTHESIZERS, ETC.
Opcode 128/ 512 Interface . 125
95
DX7/TX7 Programs(1000s l)
S1ea .
Opcode Mac Plus Interface 200
160
DX/RX 128 Ram Carts.
125
95
Opcode SequencerV2.0.
200
175
CZ Series 64 Ram Carts.
89
69
Mark of the Unicorn
4 Track Recorders .
CALL! CALL!
Performer ...
295
260
Studio Effects Devices .
CAlli CALL!
Concertware Plus Midi .
CALL! CALL!
Midi Keyboards.
CALL! CALL!
Digital Sampler Editors .
CALL! CALL!
Drum Machines. . .. , ' . CALL! CAlli
ATARI, AMIGA, CALL FOR LATEST INFO!

STARTYOUR COMPUTER MUSIC SYSTEM TODAY

$299 CASIO CZ1 01 ~~~

PROFESSIONAL SYNTHESIZER SOUND. UPT04 UNIQUE
SOUNDS AT ONCE. MIDI. PROGRAMABLE. PORTABLE.
EASY TO USE - THE STANDARD -

FREE AC ADAPTER Ie SHIPPING
BOOKS ON MIDI, MIDI PRODUCTS

3.95
Understanding ,Midi - 82 Pages ..
w/Product Guide
• Howto Understand &Program the DX 7. . 24.95
8.95
• Synthesizer Technique .
Send cost plus $150 postage and handling to the
address below or ca ll toll free to order.
•

ISPECIAL PRICE ON ATARI SYSTEMS! CALL! I
FUTURE MUSIC IS THE ONLY MUSIC STORE
DEVOTED TO COMPUTER ENTHUSIASTS &
HOME MUSICIANS. WE HAVE MANY MORE
PRODUCTS AVAILABLE. IF YOU DON'T SEE
WHAT YOU WANT HERE. CALL US.
MASTERCARD AND VISA ACCEPTED

CALL 24 HRS. TOLL FREE!

1·800·FOR·MIDI

FUTURE MUSIC, 1465 Terminal Way. Mall Orders and Correspondef)ce 10: Box 1090, Reno, NV 89504. Nevada Call702·826·MIDI. Cusl. Service 702·359-MIDI; 9-9 PDT

398
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LIMITED EDITION

Beautiful 16" X 20"

Limited Edition Prints,
each signed and numbered
by the Artist.
#8

INTELLIGENT REFLECTIONS
Fascinating ... And Unique!
The two 1985 Byte covers shown above are now available
as 16 " X 20" limited edition prints. Each edi tion is strictly
limited to 1000 prints, which are individually inspected. signed
and numbered by the artist, Robert Tinney . Th ese excellent
reproductions are made from the original paintings(not from
transparencies or photos) to ensure accurate color fidelity.
Byte Limited Edition Classics are printed on select 100%
cotton fiber stock. This is a museum grade acid free paper,
highly resistant to yellowing and cracking; you will be assured
of a print which will retain its color and beauty for generations.
Accompanying each print is a handsome Certificate 01 Au thenticity. which is also personally signed and numbered by
the artist. and which certifies th e quality and limited number
o f the edition .

Price and Shipping
The price of eac h Byte Limited Edition Classic is $55; if
two or more prints are ordered, the price of each is o nly $45 .

STORAGE SPACE
Byte Limited Edition C lassics are shipped flat , and are guaranteed to arrive
undamaged or be imm ediately repl aced. In fact, if for any reason you are
not satisfied with your o rder. you may return it within 30 days for a no
questions asked refund . Your prints will be shipped UPS Blue Label (two
day delivery), and wi ll usually be shipped within one week of receipt o f order.

Ordering
To order your Byte Limited Edition Classic(s), just clip out and mail the
coupon below. If you prefer, you may call in a MasterCard or Visa order
to Robert Tinney Graphics, 1-(504)272-7266.

Amount

----------------------$--------

--------------------$--------

Ship To:

Name:___________________________

postage & handling $4($1 0 overseas) $ _________
Total $ _________

Address :________________________

JUNE 1986 • BY T E
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PRINTER BUFFER

ADD-IN BOARDS
PIN-FOR-PIN COMPATIBLE
EASY INSTALLATION
HP 150
[All Versions)
512K
$660
WANG PC 256K
$460
384K
$635
512K
$750

•, •

.. , ' 0014

SPOOl· Z-Q PLUS I' ,I p"lIolHclllfln ll'l bu/fN .... h":h ....ur k~ wuh .1OY ll..uJIIl'llllln tel
fr.~', Il l ) 'fOur (ompuh'! {or productl\'\' U ~ whlll' pllntmg 'Wry 11II\h ( .tp.ICIIy
(UAK 1U sr1K~ ,lmJ fu l! [Iflll' ~pa((' ,lnd nul! ( h,uMtl'r compress'on nJt'.lnl Ihol '
Sp()ul·Z-Q Plu, I ~ red!!y In ", k~' on rill' " •• ,Iry hili I nh~. A spff l,iI l'o1u,t··on·
FClIIlllh'1:j feature ,I ll,,,,,·, printin g ~inlll (' ~hl'CI ~ hom the hulfer. SI)()ol·Z·Q Pl us
.11 ,0 II." Copy. CleM. ,lIl d Sf.'If:re~ 1 iurlCtilllll IJlult in. SUPl)l ll'1:J CO ll1 ll lell' w ll h
UUCSA h ~ lffi p()'\I'l'r ,uf.ply. ' Ill' Spool·Z·Q 1'1t" h uffl.'l I ~ t.'.rsy 10 ,nSI,III.mel u~c .
All I11l)ddl ,lfe u<l' r l'\tlolJ1/1,I\)tt' to 512K.1I .IOY tim!' hy IUSI plultl\HlK HI l!.lnddld
1561( RAM chip, Spool·Z·Q Ptu ~ I ~ the profe~~ '()lJ.l I \ c ha let'. for ~ Ill'. fl',ltur~.

.mt!

.Ind PIl('1'
( W i t h o u t Colbl e)
12 0K-S279 25 6K· $ 3 09 S 12 K · $ 3 69
( Including Colblc) 128K·S30 9 256K- $3 3 9 5 12 K· $399
SPOOL·Z·Q BLUE PLUG IN PR INTER BUff ER FOR TH E IB M PC ,lnll COmlJ.lll·
hl"I<nnput,'r, IS A G[NU tN[ I-IAlm"\~RE PRINTER nUfFE R. NOT A SPOOLE R.
1',1/,,11"1 only ,wd SI'",dlf'.lf;dlell11{)del ~ av,I,I.llIle. \NC)lk~ w ilh ,lOy 'nhw. lI f' ,mel
IIU('~ nnl \lIt' .r1lY of till' compute/'s memory. S lle~ from 156K to 1.024K dre
.IV.llIJhlt.". Spo ol·Z·Q nllJl' Il.'pldft'S III(' ,lollollll'l llr inlel (;lId 11\ Itl{' I'C IM ,r,' be
lI'lI. 1, 01 31. ' 'I')Ily. nlolllY ;l(kanced ft'oIlllr('1o. C"II ur wr il~ ior iull d e1.lll. l'llft'"
,t.lfl ,II SJl9 tpJ/.lllt'1 onlyl .rnd U99 1St-rial c"I)"bl~1.

GFK

Amandastr. 60, 2000 Hamburg 6
West Germany

Phone

Telex

(40) 4301051

2162272

..r PC/XT USERS!

TIME SAVING - MONEY SAVING

MEMORIES

A\',lrI,lhle frlllll

dt'at e r~ Of

r

COG TREE Utilities by
Cogitate . . ... .. . ....... S129 .95
I LYN C by Norton-Lamber ... . S199 .95
I DATAFLEX by D ata Acces s . . . Varies
r RM/COBO L by Ryanl
M cFarl and .
. . . ... Varies
r Universe by Omnitrend .. . . S 98 .50
I Blue M acl by Cogitate .. . . . S599 .00
I Cad Powe r+ by Trilex .... .. S995 .00
So ft ex t Teachi ng A ids . . . . . S 95.00
.I PrintSet by Co gitate .. .... . S 79.95
...r CogiTA PE by Cogitate.
. CALL"
.I A nti-Static Products .. .
. . . VarIes
...r Un interru ptib le Powe r
Back ups. . .
. . Varies
...r TeleVideo Soft ware. . . . . . CALL"

r

~~@fu'~~
"A Higher Fo rm o f Softwa re "
24000 Telegraph Road
Southfield, MI 48034
(313/ 352-2345/Telex 386581

dl'KI "om us. \\to ,Kcepl "'\/(, VISA. A/\IEX or COD

o.d~'/ \. No ch.l.ge

for ~1"PIlUlg 0/ COD. IS dJy trl,ll fX'fiod Ino·h,."le .dund
~
1 '~
I I '(~
YI _
""_'~
"P~
'OO
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id=
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Dealers are invited

DEAL ER INQ UIRIES INVITED.

US Distributor:
HyPomt Technology (216) 526-0323
Inq uiry 406

J-.onIa

160 1 Fult on A\le. ,Suite l OA

O. E . M . ~ - We Cdll nlOdif)' our
buffer ~ 10 meet your spt.'(;ial

Sacramento, CA 95825

rCllU i1ernents.

(9 16) 48Hl709

Inquiry 178

VISA/MASTERCARD ACCEPTED
Dealer Inquiries Welcomed

Inquiry 71

Set up a complete
graphics workstation
on your PC for
under $100 I

TERMINAL
EMULATION
Softerm PC emulates ove r 30

MicroPlot's enhanced PC-PLOT-III graphics
emulator software package enables IBM PC
and compatibles to appear to a mainframe
as a DEC VT-100NT-52, a Retrographics
VT-640, a Tektronix 4010/4014 or a
partial Tektronix 4027. Over 12,000 copies
are currently in use world -wide at major
corporations , educational facilities. research
labs and independent consulting firm s.

SAFEWARE@Insurance provides full
replacement of hardware, media and
purchased software. A;, little as $39/Yr. covers:
• Fire· Theft· Power Surges
• Earthquake· Water Damage · Auto ACCident
For information or immediate coverage call:

For more information call toll free
1-800-338-0333. Ohio call 1-800-242-0333
Give operator this 10 number: 766-8501 .

aa,·

1-800-848-3469
In Ohio call 1-614-262-0559

~

659·H Park Meadow Road
Westerville, Oh 43081 6141882-4786

SAFEWAHE. /1Je IIISlIl'lIlICe Agell cl' Illc.

Inqui ry 226

Inquiry 304

popular terminals including the:
• DEC VT102 , VT220
• Data General 0200,0410
.IBM 3101-20 [block model
• Hewlett-Pac kard 2622A
• Honeywell VlP7B01. VIP7803
Guaranteed Compatibility
Call for free product brief
$195 MC-VISA-COD
For the IBM PC/XT/ AT, DG1 , NEC,
Wang PC , TI Pro , Gridcase. Tand y

SBFrRONICS
7899 Le xingt on Dr., St e 2 10
Colorado Springs , CO 80918
[303l 593-9540
Inquiry 31 4

I

Maxell Floppy Disks

TURBOLINK+

The Mini-Disks
with maximum quality.

" TURBO Pascal hackers will like this
program."
•
•

•
•

Dealer inq uiries
invited. e.O.D·s
accepted. Call

FREE (800) 235-4 137 .

1l
~
o

f

Inquiry 254

~PACIFIC EXCHANGES
100 Foothill Blvd .. San Lu is
San Luis O bisp o. CA 9340 1.
In Ca l. call (800) 592·5935 o r
(805)543-1037 .

•
•

Jerry Pournelle
Byte Magazine
Add 512K of TURBO Pascal " to your code
C all up to 8 memory resident TURBO
Pascal modules from programs written in :
- BASIC, BASICA , Compiled BASIC
- MS Pascal , C, MS FORTRAN
-Standard , 8087 and BCD TURBO Pascal
Ad d TURBO Pascal's 8087, BCD and
graphic capabilities to other langu ages
Auto matically generate TURBO Pascal
compatible inline mac hine code
Use all TURBO Pascal vari ants in a Single
program
For IBM PC and compatible

$69 95

Foreign ord ers
S&H included
add $10.00
VISA/MC: 1-800-835-2246 x 123
KA NSAS CALL: 1-800-362-2421 x123
Inquiries and Tech nical Inform ation (303) 971-0729
PATHFINDER SOFTWARE, INC.
P.O. Box 43, Littl eton, CO 80160
'TURBO Pascal is a registered tradema rk of Borland International

Inquiry 256

On board 6-10 MHz CPU . 20K RAM , 32K EPROM .
two RS·232. 16-bit port . 5-cou nter/ timers
expandable via Memory/ FOC Board.
M6BK GPU (bare board) .
M6BK GPU A&T (6MHz) .
M0512K Memory/ FOG (bare board) .
M0512K Memory/FOG (12BK) ..
FOG/ Hard Disk inlerface option ... ..
M6BKE Enclosure w/ power supply ..
M6BK Monitor EPROM·s .
M6BK Macro Cross Assembler .....
4XFORTH OS w/assembler. editor .
CP/ M 6BK OS w/"C" compiler

EMS
Inquiry -' 24

.. .... $ 89 .95
· . $495 .00
.. $ 89 .95
· . S495 .00
· .$150.00
· ... S249.00
....... S 95.00
. S195 .00
· ... S295 .00
· ... S395. 00

Edu cati o na l
P .O. Bo x 1611 5
Microcom pute r Irvine. CA 9271 3
(714) 854 -854 5

Syst em s

Inquiry 75

Mitsuba / TTL . . .. 109 Amdek 722 .. 499
NEC Multisynch . 542 PGS MAX 12.162
Tatung 1370 . .. . 449 PGS HX12E. 515
Tatung 1380 ... . 519 Taxan 620 .. 385
Tatung 1222A .. 122 Taxan 640 .. 495
Thom 36382SI. . 375 Wyse 620 . .. 399
Zenith 1240. .... 155 Zenith 1230 .. 92
Roland/12 " /RG8/640x240/.37 .. . 299
Thomson/14" IColor Compl Apple .. 139
Sakata/13 " /RGB/800x400/ .31 .. . . 529
Mitsubishi / Quadram/ Tecmar .... CALL

Altos 986T-80 Multiuser System . . 10695
Corona PPC400 PorU2 Drives.
1125
Sharp PC7000 Port.l2 Orives . ... . . 1295
Sperry IT / 1M/ 40M Hard Drive.
2995
Televideo AT 11.2M/20M / Monitor .. 2385
Wyse PCll00/256K/i Drive .... . . . 965
Zenith ZF138 PorUI Drive. ..... 1195
Zenith ZF148 / 256K/ 1 Drive .
. . 899
Zenith ZF1581256K/l Drive . . ..... 1399
.... CALL

Inquiry 55

AST Rampage PC .
AST Six Pack Plus / 64K .
Six Pack Clone/Game Port/OK .
ATI Graphics Solution ....
Hercules Color Card .
Color Card Clone .
Intel Above Boards .
Orange Grappler + (Apple) . . .
Paradise Modular Graphics Card .
PC Monochrome Graph (Par Port).
PC 576K RAM Board (OK ) . .
Quadram Vega EGA +
Sigma 400 High Res Card .
Taxan 555 High Res Card .
Tecmar Captain/OK .... .. .. . .. . . 119
Microtek / Orchid / PersystlSTB ... CALL
Prac .
Vutek .

DISK DRIVES
Apple Compatible Floppy Drives .
IBM Compatible Floppy Drives ..
IOMEGA Dual 20M 8ernoulli 8ox .. 2995
Tandon 20M Hard Card .......... 669
Seagate 20M Hard Drive Kit. ...... 439
Seagate 30M AT Hard Drive ....... 695

MODEMS
AST Reach Hall-Card W/Soft . . .
Anchor Votksmodem ..
Anchor Express Half-Card W/ Soft. . 185
Hayes Smart modem 1200.
368
Incomm 2400 (Upgradable 4800+) . 399
Novation 212 Apple Cat II. . . ..... 375
Prac. Per. 1200 Half-Card W/ Soft..155
Prometheus Promodem 1200G ... .. 195
Prometheus Promod 1200B W/ Soft.218
Racal-Vadic 1200V.
. 209
Racal-Vadic 2400 Half-Card W/ Soft.389

Citizen 1200 .. . 179 Canon A40 . .. 235
Citizen MSP1 o.. 248 Canon Lazer. 1975
Corona Lazer .. 2265 Diablo 025 . . : 519
Epson FX286 ... 549 Diablo 635. . 1065
Epson LX90 ... . 245 Juki 6100 . . . . 345
Epson LQ 1000 .. 689 NEC P5 . ... . . 975
Panasonic 1080.199 NEC P5XL. . 1125
Panasoni c 1091 .235 NEC P7 .
. 585
Toshiba 321 . .. 495 Star NX10 . .. 245
Toshiba 341 .. 795 Tally MT86 . . . 425
Fujitsu Cotor Printer 1220CPS .. .. . .. 495
Anadex/ C. Itoh / Data Prod / Qume .. CALL
Genicom / Okidata / Televideo/ Ti. ... CALL
Buffers/ Cables/Sheet Feeders. . CALL
Stands / Switch Boxes/ Tractors .. .. CALL
Houston/loline/Roland Plotters . ... SAVE
Houston/Kurta/Summa Digitizers .. SAVE

OTHER FLOPPY AND HARD DRIVES
Archive. CDC. Corvus. Gamma. Irwin
Maynard· Micro Sci· Mitsubishi. Priam
Panasonic • Shugart· Tallgrass • Teac
Tecmar • Toshiba· Western Digital

Maynard Mouse W/ Software.
Intel 8087-2 Coprocessor Chip ....
Keytron 5153 Keyboard / Touch Pad . 265
Disk Controllersl Joysticks/Labels
Power Supplies/Surge Protectors
Cables/Graphics Tablets/Light Pens
VERY LOW PRICES FOR OS/OD DISKS

Televideo 905 .. 299 Altos IV .
Televideo 955 . . 449 Ampex 210 .
Wyse 30 ...... 289 Ampex 219 .
Wyse 50 ...... 418 Dume 10IG .. 293
Wyse 85 . . . ... 438 Visual 65 .... 425
Adds/CIEIlBM / Kimtron / Liberiy .

IU NE 1986 • B Y T E

40t

PROF ESS IONAL~
HANDI CAPPING SYSTEMS J

< "",

• PR ESENTED BY PROFESSO R JONES'
Thoroughbred " Gold " Edition !"
A "Full" featured thoroughbred analysis designed
lor the profeSSIonal and the serious novice .

?!If

5159.95 complete w/Master Bellor"" 5199 .95
limited "Go ld !"'..

_

Enables Profe ssional Handicapper s to

f:~ti~~r:~~~;~:~~e!~fgr~,c~~~:J~;~':~i~~~~r '~riI~~~~~i~~
tune lor maximum win percentage. Program designed for "ease
of usc .·' User needs no programming experience.
(Contains Integrated Bellor '''') $299.95 complete
~ Gold Dog Analysi s!'"
$149.9 5
The ONL Y professional greyhound analysis avai lable thai w/inlegraled Bettor $199 .95
evaluales ALL variables.
Llm iled VerSIOn 5299.95

Convert What You Have
To What You Want I

~r~~!:~i~::,n~~~w~~en~~~~g~e~ ~
1M

to provide a Ihorough analysis

• RS232 Serial
• 8 Baud Rales
• Latched Outputs

complete $159.95

01 all troller and pacer races in w/lnt egr ated Betlor $199 .95

Outstanding prices on computer
accessories for your computer and
workstation. Our catalog features a
wide selection of quality products
to meet all your accessory needs.
Call or write today to receive your
free catalog.

FREE CATALOG
Protesso r Jones. 1940 W. State , Boise, 10 83702
CALL 34 2·6939 • VI5A/MasierCard/AMEX Welcome
Terms: 48-Hour Free shipping ot software. Add $6 hardwarel
$6 C.O.D. I $6 UPS Blue I $9 Out of Country . Idaho residents
add 4% . 3 weeks personal checks . Cash price only . Add
2% VISNMasterCard, AM EX .
Prices subject 10 change.

lINTEK COMPUTER ACCESSORIES

*

POS 8056. Grand Rapids . MI 49518

(616) 241-4040

~::,~!~~Tb~~~~I~~~~:~aG::~!a~~f~~I-::
and Corona Onla Syslems

*

_ CALL (805) 658-7466 or 658-7467
For FAST Delivery

l1li

,

Inquiry 187

Inquiry 276

Get the whole

stoty on graphics

terminal emulation.

• Centronics Parallal
• Handshake Signats
• Compact 3y' x 4Y, x 1:{

Limited $299.95
the Unit ed States and Canada .
Lottery Analysis. Slatistical compaflson prog ram designed to
detect subtle pallerns in winning numbers and digits.
w/Lollo (Max . 99 Digit) $99.95
Lottery (3-4 digil) $79 .95

3:

Inquiry 349

~, ROSE
\ll'..:I
ELE~TRONICS

DATA SWITCHES

SHARE computers, printers,
any parallel or seria l device
ELIMINATE cable swapping
INEXPENSIVE way to network
COMPAT IBLE with
all computers.
BUSinesses, Schools, Homes
WE ALSO OFFER:
Oala Bullers, Line Drivers,
Modems, Protocol Converters,
Parallel · Se rial Co nverte rs,
Cables, Computers, Printers,
Disk Drives, and more.
AUTOMA TI C • CARETAKER is ideal for a bus in ess or
schoo l to share a printeror modem among many computers .
Operation is full y au tomatic with no software requi red .
Paraltel or Seria l 4 channels - $295 8 channels - $395

6800 Family

MANUAL - HARDSWITCH is operated with the flip of a
switch. 2:2 and 2:4 models allow simu ltaneous communicat ion.

Serial
Parallel

1:2· $59
1:2· $79

1:4·$ 99
1:4·$139

2:2·$109
2:2 ' $11 9

2:4 · $169
2:4·$199

LEO and spike pro teclion on seri al models add $20.

To find out more about software
that lets your PC emulate
TEKTRONIX"'410S/61719 and

DEC VT100'" terminals,

call or write:

CI GRAFPOlnT

CODE AC TIVATED - PORTER connects one co mputer to
multiple periphera ls. A software code selec ts the peripheral.
Parallel or Se rial 4 channels - $295 8 channels - $395
Buller option 64K - $100
256K - $250
REMOTE - TELEPATH connec ts mu ltip le computers to
multiple periphe rals. A selector al each compute r or terminat
chooses up to 4 peripherals and disp lays busy status.
4:4 • $495 4:8· $795 selector - $39.
====~ 7f!..... _~====

..

ROSE ELECTRONICS
P.O. BOX 742571
HOUSTON, n 77274

4340 Stevens Creeks Blvd., Suite 280,
Sa n Jose, CA 95129 1408) 249-7951

Inquiry 146

Me & VISA Accepted

De.ler Inqulrle. Invited
CALL US FOR All YOUR INTERFACE NEEDS

Inquiry 377

Inquiry 298

DATA ACQUISITION TO GO
INTERFACE FOR ANY COMPUTER

Connects via RS-232. Fully IBM compatible. Built-in BASIC. Stand alone
capability. Expandable. Battery
Option . Basic system : 16 ch. 12 bit
AID, 2 ch . D/A , 32 bit Digital "0.
Expansion boards available. Direct
Bus units for many computers.
(201) 299-1615
Po. Box 246, Morris Plains, NJ 07950

ELEXOR
Inquiry 127

(713) 933-7673

UNIVERSAL
EPROM PROGRAMMER

LOW COST UNIVERSAL
PROGRAMMER
KITS

•
•
•
•
•
•
•
•

NO PERSONALITY MODULES REQUIRED
ON LINE HELP AND MENU SELECTION
ON BOARD 1l0/220V POWER SUPPLY
FAST PROGRAMMING MODE AT 6V VCC
BUILT IN MONITOR FOR lID DEBUG
CAD PCB. SILKSCREEN & SCHEMATIC
SOFTWARE DRIVERS FOR MOST PCs
SUPPORTS ALL 5V EPROMS. EEPROMS
AND INTEL MICROCOMPUTERS
KITS FROM SI25 ASSEMBLED $295
DRIVERS
$35 SHIPPING
$q
VISA & MASTER CARD ACCEPTED
B&C

M

I CRO SYS 'TEMS

6322 MOJAV E DR. SAN JOSE CA 95120
PHONE (Q08)997-7685 TELEX Q995363

•
•
•
•
•
•
•
•

NO PERSONALITY MODULES REQUIRED
ON LINE HELP AND MENU SELECTION
ON BOARD 110/220V POWER SUPPLY
FAST PROGRAMMING MODE AT 6V VCC
BUILT IN EPROM ERASER WITI MER
GANG PORT FOR FUTURE EXPANSION
SOFTWARE DRIVERS FOR MOST PCs
SUPPORTS ALL 5V EPROMS. EEPROMS
AND INTEL MICROCOMPUTERS
lq09C-33 $5q5 lQ09C-3Q $695
DRIVERS
$35 SHIPPING
$6
VI SA & MASTER CARD ACCEPTED
B&C

MICROSYSTEMS

6322 MOJAVE DR_ SAN JOSE CA 95120
PHONE (Q08)997- 7685 TEL EX Q995363

Your System/Controller should fit you
like a good suit.

LET MICROMINT
CUSTOM FIT YOU
Whether it's suits or system controllers,
you can't buy off the rack when you
need a custom fit.
That's why Micromint individualizes
its system controllers to meet your particular needs and budget. What's most
important to you? Software compatibility? Speed? Everything on one
board? Economical computing power?

#1: "I want software
compatibility. "
Solution:
THE SB180
COMPUTE R/CONTRO LLE R
The SB180, only 4" by 7%", offers a
Z80 compatible CPU running at 6MHz ,
256K bytes of RAM, up to 32K bytes
of ROM, two serial ports, a parallel
port, Z80/ 6800 I/ O expansion bus,
and an industry standard 765A-com·
patible disk controller for up to four
disk drives - any combinations of
3Y,", 5 %" or 8" drives . The SB180 is
based on the Hitachi HD64180 CPU ,
a microcoded CMOS chip which pro·
vides high performance, reduced system
cost, and low power operation while
maintaining complete compatibility
with the large base of standard CP/ M
software .
SB180-1
w/8K ROM monitor . . $369.00
SB1BO-l-l0 w/8K ROM monitor,
BIOS source and
Z-system . . . .. ... $418.00

language with a fu II scree n ed itor,
cassette I/ O driver primitives, EPROM
programmer primitives, and other utility words . It also contains up to 4K
bytes of RAM or EPROM, an RS·232
seria l port with se lectable baud rates,
and two para ll el ports. Additional Z8
peripheral boards include memory ex·
pansion, a smart terminal board, serial
and parallel I/ O, real time clock an AID
converter, and an EPROM programmer.
It 's perfect fo r data reduction and
high speed control applications.
BCC21 wlutilities ... $225.00

#3: "Let me have an entire

development system on
one board. "

Solution:
THE BCC52
SYSTEM/ CONTRO LLE R
The BCC52 is a new stand alone single
board microcomputer which is bus
compatible with the Micromint BCC11
/ BCC21 Z8 System / Controllers and ex·
pansion boards. The BCC52 features
the Intel 8052AH·BASIC microprocessor w hich includes a ROM resident
8K byte floating point BASIC inter·

preteI' with extensions for process con·
trol work. It contains sockets for up to
48K bytes of RAM / EPROM, an "in tel ·
ligent" 2764 / 128 EPROM programmer,
3 parallel ports, a serial terminal port,
and a serial printer port.
BCC52 . .. $239.00

#4: "Give me lots of economical
computing power."

Solution:
THE BCC11 BASIC
SYSTEM / CONTRO LLER
The Z8 BASIC System /Co ntroller is
nearly
identical to th e FO RTH
System / Controller but contains a tiny
BASIC interpreter, up to 6K bytes of
RAM and EPROM, an RS·232 serial
port with switch selectable baud rates,
and two parallel ports . Add a power
supply and terminal to start program ·
ming in BASIC or machine language.
Programs can be transferred to 2732
EPROMS with the optional EPROM
programmer for auto·start applications.
It can also use any of the expansion
boards mentioned under the Z8
FORTH System/ Controller.
BCC11 . .. $149.00

Additional

information

on

peripheral

boards and OEM pricing is available.

Order Toll Free

)-800-635-3355
In Connecticut call: 1·871 ·6170

#2: "/ need speed. "
Solution:

~

THE Z8 FORTH
SYSTEM/ CONTROLLER
The Z8 FORTH System/Controller is
only 4" by 4 %" and includes a custom
mask ed Z8 version of the FO RTH

For a System Controller suited to
your needs, give us a call.

~MICROMINT,
~~
~T

INC.
25 Terrace Drive
Vernon , CT 06066
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NEW LOW PRICES!

NEW LOW PRICES

en

w

U
II
D.

~

o.J
~

w
Z
RAMS
STATIC
2114L
2016
2016
HM6116 P
HM6116LP
Z-6132
HM6164 P
HM6164LP
HM6164LP

DYNAMIC

200ns . .99 4116
200ns
.99 4116
150ns 1.35 4164
150ns 1.35 4164
150ns 1.45 41128
300ns 19.89 41256
150ns 3.35 41256
150ns 3.45 4416
lOOns 12.45 4464

200ns
150ns
200ns
150ns
150ns
150ns
120ns
150ns
150ns

.35
.45
1.05
1.20
4.95
2.89
3.89
3.95
6.95

74LS100
74LSOl
74LS02
74LS03
74LS04
74LS05
74LS08
74LS09
74LS10
74LSll
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS91
74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LSl12
74LSl13
74LSl14
74LS122
74LS123
74LS124

.14
.14
.14
.14
.14
.16
.16
.16
.14
.18
.18
.36
.24
.24
.16
.20
.20
.20
.20
.24
.16
.16
.26
.24
.24
.16
.36
.56
.66
.68
.16
.18
.20
.86
.28
.22
.26
.26
.36
.46
.46
.20
.36
.86
.46
.36
.46
.46
.32
.34
.26
.32
.32
.44
.46
2.60

74LS125
74LS126
74LS132
74LS133
74LSl36
74LS137
74LS138
74LS139
74LS145
74LS147
74LS148
74LS151
74LS153
74LSl54
74LS155
74LS156
74LS157
74LS158
74LSl60
74LS16174LS162
74LS163
74LSl64
74LS165
74LSl66
74LS168
74LS169
74LS170
74LS173
74LS174
74LS175
74LS181
74LS189
74LSl90
74LS191
74LS192
74LS193
74LSl94
74LS195
74LSl96
74LS197
74LS221
74LS240
74LS241
74LS242
74LS243
74LS244
74LS245
74 LS247
74LS248
74LS249
74LS251
74LS253
74LS257
74LS258
74LS259

74LS260
.46
74LS266
.36
74LS273
.76
74LS275 1.96
74LS279
.36
74LS280 1.18
74LS283
.56
74LS290
.86
74LS293
.76
74LS295
.66
74LS298
.66
74LS299 1.46
74LS323 2.46
74LS324 1.68
74LS352 1.24
74LS353 1.18
74LS363 1.28
74LS364 1.88
74LS365
.36
74LS366
.36
74LS367
.36
74LS368
.36
74LS373
.76
74LS374
.76
74LS377
.76
74LS378 1.12
74LS385 1.84
74LS366
.42
74LS390 1.06
74LS393
.76
74LS395 1.06
74LS399 1.06
74LS424 2.66
74LS447
.92
74LS490 1.46
74LS624 1.92
74LS640
.96
74LS645
.96
74LS668 1.46
74LS669 1.26
74LS670
.86
74LS674 9.58
74LS682 3.14
74LS683 2.86
74LS684 2.86
74LS685 2.86
74LS688 1.86
74LS689 2.86
74LS783 21.96
81LS95
1.36
81LS96
1.36
81LS97
1.36
81 LS98
1.36

.36
.36
.36
.46
.36
.98
.36
.36
.86
.86
.66
.36
.36
1.46
.46
.46
.34
.28
.28
.36
.46
.36
.46
.64
.86
.94
.94
.84
.46
.36
.36
1.46
3.66
.46
.46
.66
.66
.56
.56
.56
.56
.56
.66
.66
.66
.66
.58
.68
.68
.66
.96
.46
.46
.36
.46
1.18

25LS2521 2.48
25LS2569 2.48

EPROMS
2516
2532
2708
2716-5
2716
2716-1
2732
2732 A-2

450ns 2.95
350ns 3.75
450ns 2.95
490ns 1.95
450ns 2.45
350ns ·2.95
450ns 2.95
200ns 3.95

2732 A
2764
2764
27128
27256
27512
MC68764
MC68766

250ns 2.95
450ns 2.95
250ns 3.45
250ns 3.95
250ns 6.99
250ns 29.99
450ns 15.99
350ns 16.99

V-20 . .. 5 MHz .. . 13.95
V-20 ... 8 MHz . .. 19.95
-

HighSpeed

U
II DP-25 Solder Cup
D. , , '
"~

~

...... . . . . . ... . . . . .

,

;::-\:

"=::

• • • • • • • • • • • • ::"..>

................... -,- ...

."

"~ ........

9

Male, Female. Hoods ... " 99¢

~

UV ERASERS

-

...::

8a.

W QUV-TS/1 .... . .. $49.95

-

Z

ECONOMY Model

me

• Erases 15 EPROMS In 20 minutes
• Plastic Enclosure
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8200 (continued )
8000
1.79
8031 ..
4.95 8253-5 .
1.59
8035
1.45 8255 .
1.79
8039 ...
1.89 8255-5 .
8080A .
1.99
2.89 8257 .
8085 ......
2.35 8257'5 . ..
2.29
8085A-2 ..
4.89 8259 .
1.89
8086 ...
7.89 8259-5 .
1.99
8087-3 .
48.95
.. 124.95 8271
8087-2
4.79
. 139.95 8272 .
8088
4.79
5.95 8274 .
24.99
8089
39.95 8275 .
8279 .
2.29
8279-5 .
2.79
8100
8282 .
3.79
8131 .
2.90 8283 ..
3.79
8155 .
2.35 8284 .
2.79
8155-2 .
3.89 8286
3.79
8156 .
3.79
2.89 8287
8185 .
26.89 8288 ...
4.79
8185-2 .
19.89
26.89 8289 .
8292 .
12.90

8200
8202 .
8203 .
8205
8212
8214 .
8216 .
8224 .
8226
8228
8237 .
8237-5
8238
8243 .
8250 .
8251 .
8251A ..
8253 .

8.98
29.89
2.98
1.35
3.59
1.35
2.09
1.59
3.29
4.79
5.29
3.99
2.39
5.95
1.49
1.69
1.69

8300
8303
8304
8307
8308
8310
8311

.
.
..
.

8741
8748
8749
8755

.
.
.
.

1.79
1.79
1.79
1.79
2.29
2.29

CRYSTAL CLOCK OSC.
ALL STANDARD VALUES .... 4.89

DIP Switches ...... 79¢

ORBITAL SYSTEMS:
~XTENOEO SO-Col. Cln! for Apple lie
64K to 128K Upgrade; 2-Yr. Warranty $69.95

l-SO (CP/M) CARD, for Apple 11+, lie
Compatible with ali Apple CP/M
Ufetime Warranty .. . . .. . . . . . .

69.95

IBM ACCESSORIES
8087-3 5 MHz ....... .. 124.95
8087-2 8 MHz .... ..... 139.95
80287 1 MHz ......... 179.00
80286 .... .. ......... " 99.00
Power Supply, 135W ..... 89.00
Monochrome Graphic Card. 119.00
Memory Card .... . ...... 139.00
Multifunction Card . .... .. 129.00
AT Crystal: 16,18,20 MHz ... . 4.95

8700
8.89
6.99
9.89
18.89

80000
80186.£
80188 ..

48.89
48.89

1.99
6.79
8.79
9.79
1.59
3.99
5.99
4.89
5.89

6502
6504
6505
6507
6520
6522
6532 .
6545
6551

6502A
6520A
6522A
6532A
6545A
6551A

2.49
2.49
4.99
9.89
6.89
6.89

.
.
..
.

8500 B
5.B9

65028 .

1 MHz
OO
6t
6 02 .
6803 .
6808
6809E
6809 .
6810 ..
6820
6821
6828 .
6840
6843
6644
6845
6847
6850
6852
6860
6862
6875
6880 .
6883

. ..
:
.: :

..

:::
::

Z-80

1.89
4.89
9.89
4.89
5.89
5.89
1.89
2.89
1.89
13.89
5.99
18.89
10.89
4.89
10.89
1.89
4.59
7.89
10.89
6.89
1.49
21.89

68BOO
2 MHz
68BOO
68B02 .
68B09 .
68B09E .
68Bl0 .
68821 .
68840 ........
68845
68B50 .

88000

Parallel Printer Card ... .... 49_95
80-Col. card for Apple II+. . . 149.95
80-Col. card for Apple lie.. 69.95
Cooling Fan . . . . . . . . . . . 38.95
Power Supply . . . . . . . . . . 69.95
Joystick .. .... ....... ... 29.95
RF Modulator ....... .. ... 13.95
Disk Drive Full Height. ... 159.95
Disk DriveV2 Height. ..... 129.95
Controller Card. . . .
49.95
16K Card ......... ... ... 39.95
Z-80 Card .. .... . . ... . .. 69_95

DISKETTES
BULK

9.89
12.89
14.89
14.89
8.89
15.89
16.89

Z·80

zao,cPU

.99
Z80·CTC ...
1.49
Z80·DART ..
3.89
Z80·DMA . . . . . 3.89
Z80·PIO .
1.59
Z80·SI0/0 .
3.89
Z80'SI0I1 . .
3.89
Z80·SIO/2 . . . .. 3.89
Z80·SIO/9
3.89

Z-BOA (continued)
Z80A·DMA . . . . 4.89
Z80A·PIO .. ..
1.79
Z80A·SIO/0 .
4.89
Z80A·SIOn .
4.89
Z80A·SIOn .... 4.89
Z80A·SI0/9 . . . 4.89

Z-80 B

Z80B·CPU . . . . 3.59
Z80B·CTC .. .
3.59
Z-80A
Z80e·P10 .. ... 3.59
Z80A·CPU . . . .. 1.49 Z80 B·DART ... 10.89
Z80A·CTC .. .
1.69 Z80B S10/0 ... 10.89
Z80A·DART .
4.89 Z80 S10/2
10.89

POWER SUPPLY
(Switching)
+12V
-12V

+

5V

0.4 Amp
0.3 Amp
5.5 Amp

19.95

U.
,

~---.... . --

" -- '?j

APPLE ACCESSORIES

4.89
5.89
6.89
6.99
2.99
3.89
14.89
6.89
2.89

68000-8 . ... .
68047 ........
68488
.
68652 .... .. ..
68661 .
68764 ........
68766 .
. ..

50. 00

Resistors and Capacitors ALSO INCLUDED

*

8500 A

6500

6800

(PARTS ONLY)

NEW LOW PRICES!
404

:.: .'~ .., .• ·'t .

128K to 512K ..... ......
Consists of: (16) 41256, 150ns;
(1) 74F253;
(17) 16-Pln Sockets

UPGRADE

w

~
">

MACINTOSH UPGRADE

8088/8086

en

6500

CRYSTALS
ALL STANDARD VALUES . ... 1.00

•

,....."".

1986

THE Ie MASTER
Your ticket to fast and easy
Ie selections
·MACINTOSH. APPLE II. APPLE II," and ' APPLE 11+" are
Trademarks 01 APPLE COMPUTER. INC.
"AT" is a Trademark oIlS. COIIPORATIOII.

*

SS/DD •.... 25/$17.25
DS/DD ..... 25/$19.75
AT disks ..... 25/$50.00
3 1/2" disks ... 25/$50.00
ALL DISKETTES HAVE A
FULL 1·YEAR WARRANTY

NEW LOW PRICES!
Inquiry 120

1IfJJ"~

..

,

~r..
:----::--:

~

'

~

.

" r-::-:::= .

~

r-::-=?

-

r ;

" Nashua
_
Diskettes

\

,

..

~

~

~

(ii).

I

~

5'14' DSIDD wilh hub ring and sleeve.
faclory warranleed. packaged in 50'5.
Shipping Exira. Ouanlily 50. 85t each.

Bullet·286 8·MHz
80286 Xl Motherboard

1S¢

• Faster and more compatible than turbo
expansion cards
• 9 times faster than XT, 65% faster
than AT
• Completely XT hardware and software
compatible'
• Up to 1 MB onboard RAM with no
wait states
• 10-minute, screwdriver-only installation
• One-year warranty

The price
same
low
our volume
copyillg
customers pay!

each

IMPORT DIRECT
SAVE 30%
SAMru II,.IT 11,.lr

IlAlTER PACKS

1-4

PC-AT

1·800-321·4668

50+

512K RAM (Up to 1M on Board)
1.2 M FLOPPY - FLOPPY & HARD DISK CONTROllER
AT KEYBOARD - CLOCK WITH BATIERY BACKUP
195W POWER SUPPLY - DOS 3.10 & MANUAL
SAMPLE

PC·AT COLOR

5-49

50+

$1"8.80 $n88.80 $1118.10

SAME AS ABOVE WITH COLoA MONITOR AND
COLOR/GRAPHICS CARD

QIY. 1CI0

We sell 3V2" & 5'/4" disks-all
types, major brands. Call toll free :

5-49

$1585.00 $1411.08 $1211.00

SAMPLE

'NT TURBO

10-99

100+

.....80 .....80 $111.80

640K RAM. 8088-2. (4.77 MHZ or 6.66 MHZ)
360K FLOPPY - KEYBOARD - MONOCHROME/
GRAPHICS PRINTER - 12" TIL HIGH RES MONITOR

in ColoradO, 303-234·0871

VISA. MASTE RCARD. ORCOD ACCEPTED

Marchan d Inlernalional
1240 N. Van Buren. Unil 108. An aheim . CA 92807

(714) 630-3382

ALF

1315·F Nelson 51.
Denver. CO 80215

PC'Xl

"".00 $595.00 ....UO

256K RAM - 360K FLOPPY - KEYBOARD
MONOCHROME/GRAPHICS/PRINTER CARD (Hercules Comp.) • 12" TIL HIGH RES MON ITOR

'hcepllBM ROM BASIC

DR liES
Inquiry 14

Inquiry 203

IT 31111 nlm
IT 10 lEI IITEI.Al V, BEIIIIT
IT 20 lEI Im.IAL 'It IIEIBRT
AT 1.2 II FLDm
AT Z8 lEI IITE.IAl40 lSEC
AT 30 lEI Iln ••Al48 IIEC

1:lgtl~ill:ii3i~J
(1 Year Factory Warranty)

Optional Forms Handling
Devices . . .... .. . .. CALL

PORTABLE ADDITIONS
PORTABLE DISK DRIVE $229
3'1, ". batt. oper" TS-DDS. tOOK storage

24K RAM CHIP for Tandy 200 $09
OK RAM CHIP for Model· tOO $29
and NEC 8201 . .. 3 for $79. 6 for $149

SIDESTAR for NEC Starlet $399
128K Ram Disk Carfridge

SIDECAR for NEC PC·8201A $259
4 banks of 32K in one cartridge

CALL TOLL FREE 1·800-732-5012
Cati/: 805-987-1742
Canada: 604-856-8858. Australia : 02-419-8899

QUALITY PRINTERS
8415 Cement City Road
Brooklyn , Michigan 49230
Phone : 517-592-3749

~PURPLE

f/6fICOMPUTING

VISA MIC &
A MER.E XP.

420 Consti tut io n Ave .• Cama rillo. CA 930 10

Inquiry 280

Inquiry 287

~ANSI

CONSOLEtm
The Integrated Console U tility TM
All the little things IBM forgot !
for IBM-PC. XT. AT & clones.
• 1.2103.0 limes fasler DOS & BIOS

100 Slep High Precision Molor
By Applied Molion. Slepper driver wilh
bipolar windings. 26 ohmsll 5mh. W' x
2.1" ground shaft wilh helical 101lower groove (7, 0.182" pilch. This is
an extremely high accuracy assembly

good 10 be"er Ihan 50 microns absolule. 8all bearings.
5.5gm/cm inertia . 10 oz. in . holding 10rQue @, 400 ma .
New. never used. Driver I.C. S: 3717 lor P.W.M. Microslepping allow eHicienl use of any supply voltage up 10 40v
D.C. Molorand Two I.C .s including dala sheels
~4.~

64K RAM Card expandable 10 2S6K

256KCard .
5A511nleriace Card
Card
Card
2-510 & 2· P10 Card
180 CPU Card

S 99

$249

Vol raxCard .

. . $149

.

$100
.. . $165
$129
. .. $125
$ 79

6800 Proe . Card .
... . . .. .. $300
available - Up 10 10 SIO\s. 10 MB Oisk. etc.

Inquiry 81

50+

"I.•
"II.•
$421••
$121.80
",1.00
$181.00

IIDIIIDUAL PART PIlICII. FOB TAIWAI

Pinwriter P5 . .. . .. ... $ 925
Pinwriter P5XL . . ..... $11 00
Pinwriter P6 ...... . .. $ 445
Pinwriter P7 .. ....... $ 575
Elf 350/360 . . . . . . . ... $ 380
3510/15/30/50 .... .... $ 715
8810/15/30/50 . .. ... .. $1040

..... .. .. ............ .... ..

1-49

......
.....80
$471..
$148.80
,,7'.80
$17 • •"

scree n writi ng
more escape sequences Ihan ANS '_SYS
usabl e in any lang uage
scroll reca ll faC ility
compatibili l y wiPe & AT sof1ware
full EGA suppon
255 character typeanead buffer
inc rease key repea t ratc
no scro ll blin k for some ad ao tors
VT 100152 emul ation
auto dual screen disable
keyboard induced bf,aakpoints
wi ndow support
support for 50 line display
many m any more little feat ures
400p Manual ( wh . lip ca~(") & di sk $7S. or j U ~ 1
Shareware di sk $2S . As d e~( r ibt:d in P C~ JI o r/II
Februa ry 86. pg . 282 and in 1.0111.\: J u ne MS. pg. x.

•
•
•
•
•
•
•
•
•
•
•
•
•
•

H E RSEY MICRO CONSU LT ING. INC.
Box 8276.1 . Ann Arbo r. M I 48 107
(3 13 ) 994·3259 x525 V ISA/ MC
Inquiry 154

PC-IT-nlll ILITS (super XT BIOS)
III. pnEI limy
FUp.f1P CLO.E lOX
.10NO/BRAPHIC/PRII (Here comp)
1EY1..1.
fliP" Dill CaITlaLW
... 11112..1
12" m HIBH RES 10NITOR
SUBTOTAL BASIC PC NO DRIVES

1m
aCED F.EIIMT
$IUutn
All FIEI ••T
Aelll,.IT FEE • .DG/EIIRHID%
mAL WlIEI C'IT. LA. Ull ••

10-99

100+

$74.75
$&1.71
$21.41
$52.90
$31.10

$IUD
$4...0

$21.10
$48.80

..ue

$23.• $28.00
$21.H $H."
$15.00 $lUG
$310.70 "11.80
$14.71
$24."

$11.00
$28.0.

$71."
$471.41

.......

10-49

50+

" ....1

101lTORS
SAMPLE

CL·... 12" TTL la••
10-314" COLOR RaB
""TI4812"
1.714" CIL.I •••
.al II lIT 728 1 .10

$IUD

$II." $18.00
"II.. $271.00 $211.•
$410."

.......

"II.•

AD.D 01 BOARDS· PARTIAL LIST
10-99

PC·IT..... IOTll£lI.Al8 llLOT
PC·IT..... I TUII. 4.77/1." MIIZ
n .....ET lUll CA•• 1.• lIZ
3141 MULTI-FUNCT (AST6 comp)
WlIITS 1141
IDIEI Cali './11D1 (Hayes comp)
CIUliiAPIIICacAl8
AlIWfTCII .'X (Centronics 2:1 or 1:2)
AI_ITCI B8X WlTIII4II.FFEI
AT IUIAl/PAIALW CUI
AT COLlI/IUnICI
... I.m DALII/DIIITAL CDD
III L1IE PAIAUEL 1/0 CAIO

100+

$71.. $71 ••
...... ...••
$1 ..." $"1."
$18.70 ......
...... "2.01
$111." $101."
$42.11 "7.80
$27.10 $24."
$lUI $17."

$II."

......

..... $II..
....... .....•
$481.00 "71."

• 100 UNIT ORDERS MAY BE SCHEDULED OVER 6 MONTHS

ACS IMPORTERS
5311 DEARY.AVE ., UNIT A
AGOURA HILLS, CA 91301
HOURS 9 AM - 6 PM PST

till) ...1011
TELEX : 299353

POST UR

JUNE 1986 • BY T E
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\Nhat's New at

"The Source" of the
electro-mechanical components
for the hobbyist.

AMERICAN DESIGN COMPONENTS?

W

MPI 525 (IBM'" Compatible)
5114" FULL HEIGHT
DISK DRIVE

ewarehouse60,000
items at American

Design Components -

ex-

INTEGRATED CIRCUITS
MicroprocBssors

TMS9928AN
Video Display Processor

15.95

MC68A09EP

pensive, often hard-to-find

S-Bit Microprocessor

IExternal Clock)
P8255A

components for sale at a
fraction of their original

5 .25

Programmable Peripheral
Interface

cost!

5.75

8259A
Programmable Interrupt
Controller

You'll find every part you
need -

either brand new,

or removed from equipment
(RFE) in excellent condition.
But quantities are limited .

Multi-Protocol Serial

Order from this ad, or visit

Controller IUPD7201)

Dou ble sided / double density. full

DynBm;cRBm

height drive. 48 T.P.I. , 80 tracks.
Item #7928 .$ 79.50 New
2for$150.00

4116-2
16384 x 1 200 N.S.
4816
16384 x 1 200 N.S.

34.95
.99
4.00

StsticRsm

our retail showroom and find
exactly what you need from

TAPE DRIVE

(For Adam)

~
. ~o<~.:_ -

the thousands of items on

y-...•._...._. ~-_._::-~"
._._...

display.
Open Mon. --:- Sat., 9-5

1
.

".

;

~

..__--,.-.____ .

\~r

i

.

THERE'S NO RISK.
WIth our full 90 -day warranty ,
any purchase can be returned for
any reason for full credIt or refund.

2 .49

Z8530PC

96 TPI
DS/Quad
Tandon #TM55-4
Item#1904 $79.50 ea .

115VAC/60Hz., 21W. , 28 amps .
3100 RPM . 5-blade, aluminum
housing. sleeve bea ring . Can be
mounted for blowing or exhaust.
Dim .: 4"/,11" sq. x 1 %" deep

Mfr. - Rotron #030173
New

.l

'-"

,,5VAC /60 Hz. Low noise level

Serial format. Sea rch aOlPs -

fan . Can be mounted for blowing
or exhau st. Fits sta ndard 3 % ..
rela y rack.
Dim . : 3Y, " sq. x 1 :y." deep.

5V logic. 8 & 9 pin connector
ca bles. Originally designed for

Mfr. - Tarin TA 300
Item #1873

New

Read /Write 201PS. 12V motor.

2114-45
1024 x 4 450 N.S.
6167P-6
16384 x 1 85 N.S.

.99
8 .00

Eproms

2716 2048x8450N.S.
2732 3096 x 8 450 N.S.
2764-25
8192x8250N.S.
2764-3
8192 x8 300N .S.
2764-45
8192 x 8 450 N.S.

2 .24
2 .45
3.00
2.75
2.45

Microcomputer

68701
8-Bit with Eprom

15.00
the Adam .
Dim: 5 "W x 3* " H x 4 " deep
Plosso csll us for 74XX. 74SXX,
Item #6641
New 74LSXX. snd 74HCXX.
ADAM PRINTER
12" COMPOSITE
POWER SUPPLY (Linear) VIDEO MONITOR

Originally designed for use in Atari coinoperated games. Contains 3-gun color
tube, focus and brightness controls. Requires external X-V inputs, 250-0-24V
transformer for power. May be used for
oscilloscopes, reprogrammed for game
use, or modified with the use of external
vertical and hori zontal oscillators to a
rastor scan display or TV monitor for
computer use. (IBM compatible.) Transformer supplied.
Item

Replace the membrane keyboard

on your Timex/Sinclair Z-8 111000
2 1 user-defined keys. 7 -pin connection. ASCII S-bit serial output.

Originally designed for the Adam .
Dim .: 15 " W x2%" H x6%" 0

Item #6643

wit h this brand new " big com puter ~' keyboa rd from Texas Instruments. Simple to install complete instructions and schematic included.

$19.95 New Item #6712

$5.95 New

DC Output:

- 5V @ 200 ma o
+5V@3amps
+ 12V@ 2.9amps
+ 18V linductive) @ 1 amp
Input: 115V 160 Hz.
Chassis Dim: 11 "W x 4 "H x 8"0
Item #6642
$14 . 95 New

Green phosphor; 40 /80 column,
1000-line resolution. 18MHz
bandwidth . Compatible with IBM.
Apple. Commodore. and more. Includ es ext ernal transformer for
operation on 115 VAC & video

cable. Mfr - Elston Elec. #DM30
$29.95 New
Item #6602

PUMPS- COMPRESSORS- BLOWERS- MOTORS- POTENTIOMETERS- COUNTERS
TIMERS - RELAYS - VOLTAGE REGULATORS - POWER SUPPLIES

#5431

STEPPING MOTORS -

W··

for ROBOTICS
Precision steppers with increments from

Build it yourself from subassemblies. No
wiring necessa ry (ju st plugs together).
Hook-up diagram included. Includes:
Keyboard . 2 cassette digital data drives.
2 game controllers. power supply. all
memory board s. and one cassette. Is
capable of running CP/M . has built-in
word processor.

Item #7410

1 to 7.5 degrees. Speeds up to
Stall
Item Step
DC Torque
No. Angle Volts oz/ln
5431
5
17'
5272
5269

1.8
7.5

1.3
9

200
36

1.8

1.8

72

( ' . '

5,000 steps .
Dlmanslons
H x W x D (in.)
1) Body 2) Shaft
1) 1 'I. x 1 * x 1
2)1(' x y,
1) 4 Y4 dia x 4 Y2
21 % dia. x 13/,11
11

21

5275

_

1)
2)

'i ·'

\

\

l~
.

#5272

#5269

"

Mfr. & Part No.
N.A. Phillips
A82310-M2
Sigma 4742TD 200F1 .3
PA, L x 2 3,4 dia N.A. Phillips
y.. dia. x Y, L B8 29 16
2 3/ 111 L x 2 3/ , lI dia Superior Elec .
Y. dia. x :y. L M061-FF-6201 B

Price

2 1$

#5275

9.95

21

59.50

21

17.95

21

37.50

$99 . 00

500 VA MICROCOMPUTER REGULATOR

STEP UP-DOWN

3.5 KVA with taps at: 100-115120/2 00 -208-220-230 & 240V.
Ideal for boosting low line voltage. or for use in converting 115

to 230V and 230 to 115V.
Dim.: 7" H x 6 "W x 5 %" deep.
Mfr. - Hyde #3 575
Item #8006
$69.00 New

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074
MINIMUM
ORDER
YESI Please send me the following items :
0 My check or money order is enclosed.
$15.
Itom
How
0 Charge my credit card .
Byte-66
No.
Many?
Doscriptlon
Price
Total
0 Visa 0 Master Card 0 Amex
Card No.
Exp. Date
Signature

Output: 120V/60Hz .
Input range: 95- 130V ± 3% Sinusoidal
wave output contains less than 3% harmonic distortion. Maintains output addi-

tionally + 5%- 10% down to 78V input.
Ultra isolator for microprocessor-based
equipment; includes 6 ft. line cord . Input
with dual 3-conductor " U" ground output.
Dim.: 16Yt " L x 8 Y2 " W X 7 Y," H.

Mfr. - Sola #63-13-150.
Item #8007
$199.00 New
406
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Telephone : Area Code

Total
Shipping & handling. we ship UPS unless
otherwise specified. Add $ 3 plu s 10% total.
Canadian: $3 plus P.O. cost. Charge only .
Sales Ta x (N.J . residents only,

please add 6 % of total)
ORDER TOTAL

orders,

Number

Name
Address

City
State

Zip

All inquiries and free catalog requests call 201 -939-2710.

cal/TOLL-FREE 800-524-0809. In New Jersey, 201-939-2710.
Inquiry 21

Inquiry 40

RS-422
Communications Board

. ORDER TOLL FREE
24 HOURS EVERY DAY

800-662-2686
...------ HARDWARE------,
- - - - COMPUTERS----IBM Compatible
256K Ram (EXpands 10 640K) 1 year warranty
DUAL FLOPPY SYSTEM . . ....... ... ... ............... 649
20M8 HARD DISK SYSTEM .. .. .. . .
. .. 1049

ATAR!. PANASONIC, OLIVETTI COMPUTERS . . .. . CALL

Vfeature
disks
for
files
User -Transpa rent
Security Features Included .

--MODEMS, BOARDS, DRIVES--

BIG

• For IBM-PC/ATIXT and
compatibles
• Dual RS-422 serial interface
• Programmable to 56k baud
• Differential drivers to 4000 ft.

Golden Bow Systems

~\~
~
. '~ '. 619/298-9349

S80 - S120 / . . .
Add$3 1oISn' IlPlngl . '
h~l'Idl,ng

PO. Bol~

X
i

Cah!o,nla rUlaen's

~.'

ad d 6'll. ulnl~~

.

San OIeg o, CA92 11lJ

!.

Ii\

$345.00

W

QUA TECH. INC.

478 E. Exchange St. Akron OH 44304
(216) 434·3154 TLX: 5101012726
Inquiry 283

Inquiry 144

E'illlcom 1200 Inllllnal. .. 175
smartmodem 12008 ... . 319
1200/ 2400 ..... 389/ 579
Racal Vodlc 1200 . .... . 239
PrOClicol Modem 1200 .. . 129
COurier 2400 ..... ..... 439
Genco Spectrum ........ 279
QJadEGA+ .. ... .. .. ... 399
Paradise Modular . ...... 269
Taxon 555 . ........... 169
Sigma COlor 400 . .
. . 469
Mano Graphics Card ..... 109
Video 7 Vega .......... 409
AST Rampage . ......... 309

AST AIlvanlage .. . ..... . 359
SlxPokPius 384K ....... 279
Inlel Above Board ....... 289
Paradise 5 Pak 384K.... 199
J.Ram 2/ 3 . . ..... . 14911 99
J·Ram 3AT. ...... ... .. 269
Teemar Coplaln 384K ... 219
6 FtJnctlon Card 384K . .. 179
384K Ram Card . .. .. . . .. 99
20M8 Hard Disk KJr. .... 479
Easycord 20M8 ........ 749
Sigma One Reel Tope .... 659
Teac 558 .. .. ... ... .. . 109
DelaShleld XT 300 ...... 369

-PRINTERS, PLOTTERS & MONITORSEPSON-AII Models. DOT MAlRIX" DAISYWHEEL ........ CALL
COnon Laser 8eom ..... 2175 Roland OXY-l0l Plotter. .509
Cllizen 1200 .......... 175 Houslon Insl DMP-29 ... 1850
Cllizen Premiere 35 ...•. 425 Amdek 310A .. ..... . .. . 149
Panasonlc 1080 ..... . .. 199 Amdek 6001722 . . . 419/ 519
Panasonlc 1091 ..... . .. 249 NEC 1280 TIL Mono . ... . 119
Ponasonlc 1092 ........ 319 NEC 1401 Multl·Sync .. .. 549
Ponasonlc 1592 ... ..... 449 Taxon 610/ 620 .... 355/ 399
SWeel P 600 .......... 739 Taxan 630/640 . ... 455 / 519

.------SOFTWARE-------.
--ACCOUNTING & DATABASE-• Table based 8 bit cross-asse mbler
• Ta bles/Source fil es included for:

lB02
3B70
B09 6

6 502
6BOl
6B05

B04B
B051
BOB5

COP400
ZB
ZBO

• Modify/Crea te tables fo r most 8 bit micros

Crea te you r own instruc tion sets
• INTEL. MOTOROLA. TEKTR ONIX output formats
• Use wi t h any EPROM programmer
• 36 page m anual, full instru cti ons

• Multi-user Database !
• Powerful!
• Multiple Operating
System Compatibility!
• Attractive Dea ler
Pricing !
• Full Dea ler Support!
Dala fJcx IS a lI adernalk o f Dell a Access

• Availab le in th e following disk form ats:

Dealer Inquiries Invited

5" IBM·PC PC/MS-DOS 2.0 or greater. compati bles
5" APPLE II + / /le CP/ M ·BO ($oftcard ), compatibles
S" SSSD CP/M ·BO (Zeo only)

8P1 Aca1tng/Mod ... from 309
Peachtree/Module .. ... . 269
Bock To Basics AccIng ... 209
Open Syslems/Maoole . .. 389
saT GL PR or Job COSI .. . 249
SST AP or AR (source) ... 189
AI:Coun~ng Portner 2 ... . 559

Managing Your Money . . . 110
dBose III Plus ...... .. .. 369
Nu1>hell. ..... . .... ..... 79
Reflex .... . ... ......... 59'
Revelation ............ 549
PfS File 8< Repart .... .. . 149
Q 8< AI+256K ..... 205/239

SPREADSHEETS & INTEGRATED SOFTWARE
torus/Symphony ... ... . CALL smart!NI Syslem . . . .. .• 489
Ffamewark II .......... 389 ItlJltlplan 2.0 ..
.. 119
SUplllcolc 3 .. . ........ 209 Masolc TWin ....... ... .. 89

---WORD PROCESSING--Valkswrlllll 3 .. . ....... 155 PFS Wrlle 8< Proof. ... . .. 82
Microsoft Word ........ . 229 ItlJlllmate .. .. .. . .. . .. . 219
Word Perfect 4.1 ....... 225 ItlJI~mate AdVanlage .... 279

-----GRAPHICS----Charfmastlll ........... 219 In' A'Vlslon .. . ........ 289
Enervraphlcs w/ Plol . ... 229 Microsoft Chart 2 ....... 179
Ffeelance ............. 209 Or. Halo II w/ Mouse ... .. 119

- - - UTILITIES & LANGUAGES - - Cred;1 card o rders : Include card no., name on card, expiry date.
sign8 1U1e. Nova Scotia residents add 10 % sales 1811.,

24000 Teleg rapll Roa cl
So uthflelcl. Michigan 48034 USA
1313 1 352-2345

Inquiry 72

Inquiry 359

72
Digital If0
.
"

,

,

~

.a._Of

-

""

,

. ;:

,

. 1 '_ ..

·4

..

PXB-72'
parallel Expansion Board

•
•
•
•
•

For IBM·PC & Compatibles
72 Digital 1/0 Lines
Simple Programming
Uses One Expansion Slot
Fast Delivery

$t95

(j) QUA TECH. INC.
478 E. Exchange St. Akron OH 44304
(216) 434·3154 TLX : 5101012726

64K-128K-256K

DRAMS
80287-8.80287-3
8087 -3 • 8087-2
8087-1

Turbo Lightning . . ... . .... 57
Microsoft Pro/ect 2 ...... 239
SUperpfO/eel .... ... .. .. 209
Tlmellne 2 . ...... . .... 259
True Basic .. .. .. ...... .. 95
Microsoft C COmplier .. . . 239
Microsoft Fortran ...... . 205
Macro Assembllll ........ 90
QJlcI< Basic . .. ... .. ..... 63

Call Toll Free 24 hrs Every Day
800·662·2686 orders only
for Co. Orders, Tech Support, Price Quotes, Info

415-668·9350 9-5 pacific time, m-f

Call or Write for Free Catalog
PAYMENT: (No Fee For Credit Card..) Vila. MallerCarQ,
COINef, Checkl, PerlOnal Checkl wtth 2 wit hOld.
Quallfted P.O: .. Co. realdenll add .ale. tax.
SHtpptN~: UPS ground-2% per order, $4 min. FREE tor SW
Otders over $1000. UPS Blu.3% per order. $6 min. FREE tor
SW Otders over $1SClO. Printers. Monitors. Disk Drivel.
computers - Colt tor charge"
All Product. New wtth lUll warranlies.
Price. avaltability sub/eel 10 change wHhout nollce.

THE B AY

BITTNER

3e:
ELECTRONICS

899 SOUTH COAST HIGHWAY
LAGUNA BEACH, CA 92651

(714) 497-6200
CALL NOW FOR FREE CATALOG

Fonlrlx ................. 92
Faslbock .. ...... ...... 115
Sideways . . . .... .. . .. ... 37
TrllYeling Sidekick........ 39
Windows ... .. .. . ....... 59
Pop·up Desksel .... . , . . . 55
Desqvlew .............. 59
Prokey ......... .. ...... 77
)(tree .......... .. ..... 31

THE
BEST

THE
BEST

PRICES

SERVICE

COMPANY
584 CASTRO ST.. SUITE 487 SAN FRANCISCO. CA 9411 4
a division of Mess, Inc. Computer & SOftware specialists since 1981

Inquiry 284

Inquiry 42
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Inquiry 113

~

68""0

Lowest Price Ever!
on 3M Data Products

Ouelo®

111£11.111 WARRAMI

SS·DD

Diy . 5 Bx (lesser qly add 3%)

DS·DD

~~C

5}5~~'TPI

$15~~

51

3.50'/135TPI '
52 22
DS·HD 96 TPI (For the" AT") , .
52
·Pre·packaged in 3M's Flip'n'File for $4 .1box
51 5084
800' SS·SD W/Wp
51
B.OO ' W/WP
52 05
99
3M Head Cleaning Kit ....... .. .... .. .
52

15

56

~~'lD;~: Cartridges· Diy 10/case (lesser qly add $510~30
DC.lOOO . . . . . . . . . . . . .
. s12 35
DC.300XLP
s19 00
DC.600A .
. ......... 520 80

\!J~
~

Software
Development
Tools

Qualo Assembler Packages are Motorol. compatlbl • .
Each package Includes a macro assembler, IInkerl
locator, object librarian, utilities for producing
ROMabl. cod., extensive Indexed typeset manuals
and produces S·recordl, Intel hex, extended TEK hex,
UNIX COFF and symbol cross references . Portable
lource written in "C" Is available. It has been ported to
a variety at mainframes and minis Including VAX.

68020 Assembler Package
For CP/M·86. ·88K and MS/PC·DDS ........ $ 750

68000/68010 Assembler Package
For CP/M·80. ·86, ·68K and MS/PC·DOS .

..$ 595

68000 "C" Cross Complier
For MS/PC·DOS by Lalilee , Inc.
With Quelo 88000/68010 Assembler Package $1095

With Quelc 68020 Assembler Package .... . . $1250
Call Patrick AdamI today:

Qualo, Inc.

PICTURES THAT THINK
Boxes & Arrows'· is an IBM PC·based
block diagram editor and computing
system. If you are looking for some·
thing more than a spreadsheet, Boxes
& Arrows will let you combine compu·
tation with pictorial representation.
, Automatic box & line drawing
• Labels and algebraic formulas
• Any printer, any display
• No limit to diagram size
, Call or write for full details

2464 33rd W. Suite #173
Seallle, WA USA 98199
Phone 206/285·2528

COD, Vi sa, MasterCard

Inner Loop Software
5456 McConnell Avenue
Los Angeles, CA 90066

Telex 910·333·8171

(213) 822·2800

TrademarkS: CP/M, Dlglt., Research; MS, Mlcrosotl Corporation; Qualo,
Outdo, Inc.

Inquiry 291

Diy 5 Bx (lesser qty add 3%)

Inquiry 161

DS·DD

OC8000

85 C

5.25" Diy 50 (10/Bx)
3.50' Diy 50 (5/plasticcase)
52 29
DS·HD for 'AT" Diy 50 (10/Bx)
51 99
BASF diskettes are facto I)' packed in boxes of 10 with
user 10 labels and '
tabs.

I

68

add 10%)

C

5.25' Diy 10 BX
(volume discounts available)
51 69
3.50'/135 TPI
DS·HD for the 'AT' ..
., I , ~,
Incredible Value'
Made by a leading
magnetic media manufacturer
,
,"" ""
LIFETIME WARRANTY

BlJLK
II

1

II

100 500 1000
100 500 10000
.53 52 .50 5.25" w/hubring . .62 .62 .59
1.52 1.50 1.48 3.50"/135 TPI ... 1.86 1:83 1.80
5.25' DS·HD for the "AT" ....... 1.72 1.65 1.55
II ",<I""
111\ 1

('OLOR
DlSKETTFS
..
...I I..-

lIu,,,,,'"
P.llk
1

1I111 rirf

•
•
•
•

For IBM & Compatibles
Flexible and Inexpensive
Money Back Guarantee
Free Technical Support

Ii\

Fast Delivery

'V QUA

TECH. INC.

478 E. Exchange St . Akron OH 44304
(216) 434·3154 TLX : 5101012726

Inquiry 285

EXPANDS PC
PERFORMANCE AT A FRACfION
OF NE1WORKING COST
• Adds four to eight serial comm unication
ports to IBM PC, IT, AT or compatibles.
• Standard RS·232 or optional RS·422 ports
for increased transmission speed and distance.
• Supported by Xenix, Multi·Link, RTCS, QNX,
and other multi·user, multi.tasking operating
systems.
STAR GATE TECHNOLOGIES, INC.
Sulr.l09
33800 Curtis Blvd . • Eastlake, OH 44094
Call: (216) 951·5922

Inquiry 328

An RS-232 Break·Qut·Box
at a Fraction of the Cost.

WAVEFORM

RS·232 MuKi·Adapter Board : 9 LED 's for signal
moniloring . 24 swilches to open any line (except line
1). 20 jumper wires allow re-wiring to any con·
figuration. 1 male and 1 female connector. Order
direct! Only $59 .95 . All cash orders postpaid. (IL
res . add 6% sales tax). We Accepl MG , Visa. Free
Illustrated catalog 01 RS'232 inlerface and testing
equipment. Phone: 815·434·0846 . Make checks
payable to:

• For IBM·PC/XT/AT and
compatibles
• Generates user·definable signal
• Up to 2000 points per envelope

SYNTHESIZER

65 C

5.25' W/hub ring
RIBBONS
STORAGE
Epson MX 70/80 . . . . '2" Amaray Media Mate .. '8 90
Epson MX 100 . '3" Disk Minder 11·75 ... '6"
Okidata 80:82/83/92/93'1 35 Micro Disk Minders·36.'6"
Apple Image Writer .. '3" Plastic libraI)' Case .. '150
TERMS: VISA. MaslerCard. American Express. C.O.O. ord~,s add 54.00. P,e·
paid orders deduct 2% discount. POs accepled hom corporalions raled 3A2
or better. govemmenl. and schools on Nel 30 basis. FPO. APO. AK. HI and
PR orders add 5%. No sales lax oulside Ulah' Minimum orde, $30.00.
SHIPPING: Minimum 54.00 101 100 0' lew" diskettes or firsl 5 pounds.
TOll FREE ORDER LINE:

'·800·523·9681
1·801·942·2273
INFORMAnON AHD INOUIRIES

n

DISKCOTECH

DISKCO TECHNOLOGIES INC
2u).l Edst lanD South Salt lake CllV Utah 8-1 121
Hnurs 7

408

AM~

B&B !!!~tr.g!!!~~
P.O. Box 1008B, OTTAWA, IL 61350

Ii\

'V QUA

478 E. Exchange 51. Akron OH 44304
(216) 434·3154 TLX: 5101012726

PM ,Min Tim e)

8 Y T E • /UNE 1986

Inquiry 35

$795.00
TECH. INC.

Inquiry 286

..--- -= - --..- .--.........-- ---- -------=

aa

.."

aa.

. FULL IBM PC-AT* COMPATIBILITY!
. FOUR MEGA-BYTE RAM CAPACITY ON MOTHERBOARD!
USING 1 MEGA·BIT DRAMS.

QUANmy DISCOUNTS AVAILABLE FOR
QUAUFIED DEALER, OEM, UNIVERSITY
AND CORPORATE ACCOUNTS.

HIGH SPEED INDUSTRIAL
GRADE COMPUTER FOR:
• Scientific
• Engineering
• Industrial
· Medical
· University/Education
• Artificial Intelligence
• Etc., Etc., Etc.

Eight Compatible 1/0
Interface Connectors

(Same as PC-AT)

Runs Intel 80286 at
6,8,10&12 MHZ!
(Software selectable)

Extended Memory Capacity!
Full Four Mega-Byte
Capacity on Motherboard!
(Uses 256k or NEW 1

o ATTAK·286 FULLY ASSEMBLED (LESS ICS) ....... $499.95
o AT CASE 100% COMPATIBLE . . . ................. . .$129.95
o AT POWER SUPPLY 192W ..... .. ...... . ..... .. . . .$129.95
o ATTAK·286 TECHNICAL REFERENCE MANUAL . .. .$ 29.95
o TURBO-SCOPE NO BOARD ... . ... . . ... .. . .... .. .$ 99.95
N

N

Board Size: Standard IBM-AT"
Dimensions: 12 inch x 13.8 inch
with 6 mounting holes to fit all
AT compatible cases.

N

100% SATISFACTION GUARANTEED.
10 DAY MONEY BACK GUARANTEE IF
NOT COMPLETELY SATISFIED!

Inquiry 6

ATTAK-286™evaluation board kit
highest quality multi-layer PC
board with full assembly
instructions and parts lists!

JUNE 1986 • BY T E
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Inquiry 251

P.C. Computer Brokers Inc.
The Place To Buy Your
Epson Printers

&:1.,mll ""i.d .
fO'.

tr .... H

E .·.. . .

'.~
.' " ~

i._,'

• • •••

......

li(jIEPSON FX-286
U ~s~9°O 552900

Ths EP-1 is B graat va/us, hsra's why:
• IBM PC Compatible. Communication Disk included.
Also works with CP/M and D8118klpmant Systems
° Supports over 100 types including 2716 through 2 7 512.
CMOS. and A-Suffix Parts
° Meru Driven Chip Selection by M!lI>Jfacturor and Part

Epson Printers

• No Personality Modules
• Fast Programming Algorithm

List

Number

SALE

Homewriter Printer ....... .. '249 00 ...
AP-80 Printer
.. "379 00 • . .
LX-90 Printer .................. "329" ...
RX-1 00 Printer ................ "499 00 ...
SQ-2000 Ink Jet Printer .... "2295 00

•
19900
CALL
• 229 00
CALL
'1579 00

° Gold Textool ZIF Ie Socket

° RS-232.

$549 00 '

7 baud ratBs to 9600
• Full One Year W8I'f'fJnty
• U.V. Erasers from $34.95

F.O.B. SAN TA ANA

"CAlIFORNIA RESIDENTS ADD 6' SALES TAX

PC HORIZONS, INC .
1701 E. Edinger, Ste. AS, Santa Ana, CA 92705

(714) 953·5396

BP Microsystems

5325 Glenmont, Suite E, Houston, TX 77081

(713) 687-1836

Inquiry 252

Inquiry 52

( Heritage Systems Corp. )

"CPYAT2PC"
IS LIKE HAVING A

FREE

Call Toll FREE 1-800-245-4122
Epson Printers
List
SALE
Spectrum LX-80
.... $ 299 00 .•.. 5 219 00
00
LQ-800 Printer
.... $ 799 . .•. 5 54900
HS-80 Ink Jet Printer .. .. $ 449 00 . .. . 5 339 00
DX-1 0 Daisywheel .... $ 299 00 ..•. CALL
DX-20 Daisywheel .... $ 459 00 ..•. CALL
DX-35 Daisywheel .. .. $ 899 00 . .. • CALL
Comrex High Speed
CR-420 Printer
... . $2195 00 •..• 51449 00
HI-80 Four Pen
Plotter
.... $ 599 00 .... CALL

360K FLOPPY DRIVE
HSC·9128 Video Terminal Card
80 by 24 Alpha·numeric video display
ANSI X3.64 command set
nUCMOS serial port (50 to 38.4K baud)
Off card line drivers (RS·232, Fiber optiC)
IBM PC compatable keyboard input
On Screen configuration utility
100 by 10mm, 5V only, 200mA
HSC·9128 video terminal card
HSC·9128 with RS·232, cables
HSC·9129 keyboard
Amdek 300G Video monitor (Green)
Amdek 300A Video monitor (Amber)

$129
$159
$119
$139
$149

PO Box 10588,
Greensboro, NC 27404-0588
•
(919) 274·4818

:z:

Allows copying of IBM AT fil e for use on
IBM PC's & compatibles wilh no modifica·
li on of existing hardware or soft ware. A 360K
fl oppy drive is nol requi red. CPYAT2PC may
reside on your IBM PC/AT hard disk and
copies 1 fil e orentire subdirectories in 1 step.
Also ru ns on other AT compatibles such as
COMPAQ 286, ZENITHZ-200, and KA YPRO
2861. Dealer inquiries welcome. ONLY $79
+ shipping.
MICROBRIDGE COMPUTERS
Sky Way Building, Su ite 125
655 Sky Way. San Carlos. CA 94070
(415) 593·8777 • (415) 595·2150
CHECK, COD WELCOME rz:::z5J

~

.....

(Prepayment Required)

~

LQ·1000

5649

00

Inquiry 153

Iist 995
S

Inquiry 223

00

..

'1'1111 ~IOS 'I' I~SSI~N'I'Il'I f:JUln
11fnt nlll 11OllI'I'Y I
• Able to bring
the mother
board to 512K
• Yo the size of
other cards
• Save up to
$70.00

• 3 year warranty

=

Only

599 00

[Ii]

You need a

ATTENTION
BERNOULLI BOOSTERS
Go Either Way!

BOOT

from the Bernoulli Boxl
from the AT Hard Diskl
FORMAT WITH DOS
PARTITION WITH FDi SK
NO SLOWING

:1:1

We've baen ,hipping Barnoulll BoolI

thll work lor over I year .1111 wailing?

These Prices Are Good For Meil Ordllr Dept. Only

P.C. Computer Brokers Inc.
3879 East 120th Ave.
Thornton, CO 80233

Golden Bow Systems
~tt~~!~S~~PI R91

handling

~~I;~::!ii,::sldtn'S ~dd

410

1-800-245-4122

BYTE oJU NE I986

/fl
d.:"
"

.1

. '.

[303]450-6727
Call Toll FREE

Printer Sharing UnIt.

PO Boxl039

San Diego. CA91163

(619) 298-9349

Not another printer.
Save the cost of your next printer with our Prmter
Sharing Unit. Up 10 8 compu ter s can use one
printer, automatica lly, without chang ing cables.
This rotaling electroniC switch scans the inpu t
ports. When it finds one ready to transmit. il lockSon and puts the printer 10 work . Printing completed,

s~~;t: ~~~~~~~r:tT~~n~r

~,,!'!.~. ~.":".~

it
1'""',
!!'!
.. ..:--_'"
0000
It!:
more information call us ...~~~~ _ ..._ ......
al (206) 355·0590, and we
4-Channel $395.00
will give you the name of
8-Channel $595.00
our dealer nearest you .

Datacom NorthvvestJnc.
3303 1121h 51. SW, Everett, WA 98204

Inquiry 145

Inquiry 109

PC 256K, 2 Drives
.. $1395
XT 256K, 1 Drive .. . . . .. 1699
XT 256K, 1 Drive 1-10 MG 2099

COMPAQ

SPECIAL #2

Portable , 2 Drives, 640K . $1875
Call on Desk Pro's & 286 Systems

IBM PC 256K

CORONA

• Two 360K Drive
$1449

Portable .............. $1195
Desk Top , 2 Drives, 256K
w/monitor . . . . .
1395

SPECIAL #3

MONITORS

10 MEG
HARD DISK

PRINCETON GRAPHICS

• For IBM or Compatible
• Controller and Cables
Co mplete $ 3 5 9

Max 12E
HX-9
HX -12
SR-12.

LQ 800
LQ 1000

OKIDATA
182, 120 cps
... . . . $218
192, 160 cps, w/ Roms . . . . 349
193, 160 cps, IBM .
499
84, 200 cps, IBM . . . . . . . . . 658
OKI-MATE 20, Color, IBM .
Apple & Amiga ... . .
199

TOSHIBA
P321 . . .
. ............ New
P341
........ .... . .... Call
P351 ... .. ............ $1059
P351 Tractor . . . . . . . . . .. 159

.. $159
Call
425
749

SG10 / 15 . .. .. .. ... . $219/389
SD10/ 15 .
. . 355/469
SR10/15 . . .. . ..... . 489/ 589

.... ... $145
389
519

MSP-lO ................ $249
MSP-15 .. .. .. .. ... ... 359
MSP-20 .....
. ..... 389
MSP-25 ..... ... . . . ..... 539
Premier 35LQ New . . . .. .. . 469

STARMICRONICS

TAXAN
Call for best price

SPECIAL #4
NEW SPERRY IT

IBM AT compatibility for an
affordable price!
• 1 Meg Ram included
• 1.2 MG floppy • 44 MG Hard Disk
• 8 MHz Operations • Monitor
• DOS 3.1 • Printer Port
• Two Serial Ports
• 100% AT Compatibility

ONLY

$3799

SPECIAL #5
XT COMPATIBLE

• R Slots • Two 360K Drives
• Keyboard • 135 Walls
640K
256K
$569

$489

SPECIAL #6
IBM AT COMPUTER SYSTEM

• 20 Meg hard Disk
• 1.2 Meg Floppy • DOS 3.1
• 512K Ram
D& D
IBM
$3699

AMDEK
310A
600 Color .. ..
722 Color . .

MODEMS
HAYES
Micromodem llE Apple ... $149
300 External .
129
1200 External . .
369
1200B IBM Internal ...
339
2400 External
639

PROMETHEUS
Promodem
Promodem
Promodem
Promodem

1200 External .. $289
1200A Apple . . 269
1200B IBM
269
1200MAC . . . .. 339

DISK DRIVES
IBM COMPATIBLE
Teac 55B ...... .......... $99
Mitsubishi 4851 .....
99
99
Tandon TM 100-2 . .
Qume DT142 . . . .
89
Okidata 1/3 HT . . . . .
84
10 MG Hard Card
. New
20 MG Hard Card
.... Call

CITIZEN

IBM EXTRAS
AST RESEARCH

SixPak +, 64K w/ Side Kick . $209
Reach wCrosstalk .
. . . 369

HERCULES
Color Card w/ Printer Port . . $149
299
Mono Graphics Card

GOODIES
IBM Printer Cable
.. $15
64K Ram Set of Nine Chips
15
256K Ram Set of Nine Chips 39
Power Supply 135 Watts. . . . 75
8087 CoProcessor . . . . . .
129
DOS 2.1
.. ... .. . .. .. . . 65
DOS 3.1
.... 69
Flip Top Case w/ speaker ..... 49
Disk Controller w/ cable ...... 39
Color Card w/ printer . . .. . .. 89
Monochrome Card w/ printer .100
Keyboard 0151 ............ 89
100 DS / DD 5 1/4 ... . . .. . . .. 69
10 1.2MG for AT 5 1/ 4 . . . . . . 259

$4299
All Sales Are Warranteed for 90 Days. Parts & Labor

SPECIAL #7
CORONA PORTABLE

• IBM Compatible
• 256K • 2 Dri ves
• Mon itor • Keyboard • DOS
$1179

VISIT OUR NEW RETAIL LOCATION:
12824 INGLEWOOD AVE., HAWTHORNE, CA 90250
PLEASE CALL: (213) 676-0815

d!l
Di,counl
V Compute"
A CALIFORNIA CORPORATION

Inquiry

102

MAIL ORDER:
ORDER DESK:
(213) 970-0206
California (800) 662-7253

Inside California
O utside

Hours: Monday-Friday 7 am to 6 pm

LIST
$3599
$4699

MODEL 1
MODEL 2
MODEL 3

D& D
$2749
$3649
Call

IN STOCK

SPECIAL #10
MULTIFUNCTION CARD

• Serial and Parallel Ports
• Clock/ Gameport • Ram
disk/ Printer spool Software
• 1 Yea r Warranty
w/384K on ly$ 1 5 4

SPECIAL #11
PC XT COMPATIBLE

• 640K • 360K Drive • Keyboard
• 20 MG Hard Drive • Monochrome
• 8 Slots • Card w/printer port
• 135 Watt Power Supply
• Green Monochrome • Monitor
• DOS 2. 1 • 120 Day Warranty

ONLY

$1249

SPECIAL #12
20 MEG HARD DISK
FOR IBM

• Seagate Drive
• Western Digital Controller
TESTED$469

SPECIAL #13
COMPAQ 286 PORTABLE

• IBM AT Compatible • DOS
• 1.2 Meg Floppy • 640K
• 20 Meg Hard Disk • Monitor
$3989

MAKE THAT CALL!

WE SERVICE WHAT WE SELL!
SYSTEMS INCLUDE ASSEMBLY AND TESTING

13324 HAWTHORNE BLVD., SUITE 201
HAWTHORNE, CA 90250

SPECIAL #9
NEW COMPAQ PORTABLE II

IIIII

Order Desk • .. • .• (800)
In California .• .. •• (213)
Customer Service •. (213)
Technical Support .(213)
Retail Store •.•• .. (213)

662-7253
970-0206
970-0215
970-0215
676-0815

Service Contracts Available

WE CARRY TOO MANY ITEMS TO LIST,
PLEASE CALL FOR A QUOTE ON ANY ITEM.

IVISA I No Surcharge for Credit Card.
-

J

~
~

Terms: Prices reflect a cash prepaid discount. All merchandise new .

We accept MC , Visa, Wire Transfer, Certified Check, P.O .'s from
qualified firms . P.O. subject to approval & 3% surcharge. Terms: 2%

10 net 20. UPS Shipping: minimum $4.00 first 5 pounds. We also
ship U.S. Mail and Federal Express. Call for exacl shipping cosl. Tax:
Californi a residents only add 61f2% sales lax , All returns subjecl to
15% restock fee.
Prices Subject to Change .

/UNEI986 ' BYTE

411

111

COMPUTERBANC
IBM COMPATIBLE
HARDWARE

DRIVES
20 MI Seagate drive ......... $439
30 MI drive for AT ............ $699
360 K Floppy for AT............ $110
Teac 551 ....... . .... . ... .. ... $109

TAPE DRIVES

Multifunction card 384K, S, p, e l K • ...•. $139
AT Multifunction card OK-3MB ..... .. . $169
MONOCROME graphics card .... . . . .. $99
Color Graphics card ........ . ........ $89
ComBo CARD ser, par, clock ...... • .... $69
EXPANSION CHASIS 7 slots . . .. • ...•. $569

10 MB Irwin ...... . .........• .•.$379
20 MB Irwin ........ . .........
Everex Stream 20 . ... . ... . ... 599
Everex Stream 60 ..... . ...... .899

\419

SYSTEMS
COMPA. 21', 20MB .
Portable, S12K, DOS
pt99

8MHZ, 512K, 20meg
Monitor, graphics, sar, par

'$2Att

IBM XT 20MB ••••• • ••• M"t,·

IBM.XT COMPATIBLE

EQUITY •••••••••••••••• CALI.
ITT XTRA •••••••••••••• CAlt.

"PlY" ....

CALL

IBM SOFTWARE
LOTUS 123 .
.. .. .... CALL
Symphony . .
. . .... CAll
ENABLE ... ..
. ...... 359.00
V P Planner .. . . . .. . .. .. . ....... 59.00
ASHTON TATE Framework .. .... .. 369.00
dBASE II . . . ..
. .... 279.00
dBASE til Plus . ........... .. .. 369 .00
POWERBASE .. .. .. .. .. ..
.. . . CALL
CLIPPER dBASE III Compiler . . . .. 355.00
LATTICE CCOMPtLER .
. . . 249.00
MULTIMATE .. .. . ........ .... . . 225.00
MUL TlMATE ADVANTAGE
. 269.00
SORCIM SUPERCALC li t .......... 199.00
MICROSOFT Multiplan .
. .. 119.00
Word .
. .225.00
Windows .
.. . .. ... 65.00
Project. . . . . . .. . . .. . .. . ........ 239.00
FOX & GElLER Ouickcode ..
. 149.00
BO.RELAND TURBO PASCAL . . . . . .. 39.00
REFLE X.
.. .......... 55.00
LIGHTENI NG.
.55.00
SUPERKEY .. . .. .. .. ..
.. 39.00
SIDEKICK (unprotected)
... ... 46 .00
ASCII PRO Comm Sollware . .
. .69.00
CROSSTALK XVI . . . . . . .
. ... 99.00
MIRROR Comm Software .... . ...... 49 .00
PEACHTREE Back to Basics . ..... . . 199.00
BPI GENERAL ACCOUNTING. .
. .. 299.00
OPEN SYSTEMS ......... . ...... CALL
REAUIIORLD ...... .. .. .. ........ CALL
ONE·WRITE PLUS .... .. . . .. . .... 149.00
IN·HOUSE ACCOUNTANT ........ . . 89 .00
ACCOUNTlNB PARTNER .. . . . . ... 199.00
MONOGRAM DOLLAR S & SENSE.... 105.00
TOBIAS MANAGING YOUR MONEY . . 105.00
SATELLITE WORD PERFECT ....... 225.00
MICROPRO WordStar PRO.... . .... 249.00

256K, CK>S,

256K, 20 meg, Monitor
graphics, sar, par

CA~L

UADING.D8.

512K, CK>S, ~ltot

$2399

COM'• • De.pro 20MB
64OK. Monitor. DDS

.

IBM AT 30MB .••••••••141M

11M AT COMPATIBLE

~nnGW

$1195
MODEMS

Word Star 2000 PL US
... .. . . 285.00
SAMNA WORD tt l . . . .. . .
. ..... 279.00
RBASE 5000 . .. .. . .. .. .. .
. .359.00
PRINTMASTER .. . .. .. .. .
.. ... 35.00
BREAKTHROUGH TtMELINE ....... 255 .00
DECISION RESOURCES CHRTMSTER219.00
ENERGRAPHICS w/ ptoller opt. . . .. 207.00
FUNK SIDEWAYS .
. .36.00
L1FETREE VOLKSWRtTER DELUXE . 149.00
HARVARD TTL PROJECT MNGR .. . 285.00
THINKTANK

ANCHOR Express 300/ 1200 .
. .220.00
Volksmodem 1200 (5 yr wrnty) .. .. 169.95
EXPRESS 130011200 .
. 179.00
Lightning 2400 Baud .
. .... CALL
HAYES 1200 ..............
. 379 .00
1200B .
. 349.00
2400 . . .. ...... .
. . CALL
Micromodem lie .
.. CALL

~r~~~dEe~H~~~o~200 • .~ft."
Promodem 1200A . ~~~C.\,,\.~

IBM HARDWARE
AST 6 Pack Plus w/3B4k .
. ..... 259.00
Advan tage W112Bk . . . . . . . . .. . ... 399.00
STB Rio Plus 3B4K 5 function .
.239 .00
RI OGrande 3 fu nction for AT ...... . 289.00
Companion PC 0-2 MB Ll MS .
. ... 189.00
Chauffeur monographics .
. .229.00
EGA · Plus Color Board .
.329.00
JRAM 3 .
. .. . 175.00
JRAM AT3 . . . . . . . . . . . .
.. .. 225 .00
HERCULES Mono Graphics ......... 319.00
Color Card .
. . ...... 159.00
ORCHID Turbo 286E . .
. ... 859.00
OUADRAM Quadboard O-K ........ 198.00
EGA + ..... ....... . ......... 379.00
OuadPort for AT ser & par . .
. .. 125.00
TECH MAR Graphics Master . .. ... .. . CAll
PARADISE Mod ular Graphics Card . . CAll
SIGMA High Res Color 400 .
. . CALL
130 WAT Power Supply .
.79.00
TAllGRASS W/ Tape .
. ..... CAll
Graphics Edge Card . .
. .249 .00
1.2MB FlOPPYlor AT .
.. .. . 189.00
MOUSE SYSTEMS Mouse .
. 135.00
FIELDMOU SE .............
. 113.00
MfCROSOFT Mouse w/sfiwr.
.. . 117.00
KOALA KAT .
. 149.00

~;~~~~~~ ~~~JIC

m:~~
.. 249.00

... ~,ft) ....... ...

1 h5A~~

MONITORS
AMOEK 300A . . . . . .
139.00
310A Hi-Res Amber . . . . . .
. . . ... 155.00
Color 722 RGB 720 X 350
...... CALL
PRINCETON GRAPHICS HX-12 . . .399 .00
HX- 12E RG B 720X350 .
CAll
SR·12.
. . .... .. CALL
MAX-12 ...........
.. 149.00
TAXAN: ALL MODElS . .. ..
. . CALL
PANASONIC DT-Sl0l Color ..... . .. 141.00
DT-H 10310" High Res RGB . .
. .369.00
IBM COMPATIBLE Monocrome ..... 99.00
Color RGB Monitor (640 X200). .
.349 .00

PRINTERS
PANASONIC (2 yr warranlv)
KX-Pl 0BO . .... . ... . ... . . . . .. 199.00
KX-P l 091 . .
. ...... . . . .. 229.99
KX-Pl092 .
. . . 315.00
KX-Pt592 .... . ................. 439.00
KX-P1595 240 CPS .
.625.00
KX- P313117cps Daisey
.... 269.00
KX -P3151 22 cps Daisey .
. .395.00

CItizen MSp· l 0 . .
.266.00
MSP- 15. .
..
. .355.00
MSP-25 ........ .. .. . .......... U9 .00
STAR MICRONICS SG-l0 ........ 219.00
SG-15 .
. ...
. .399.00
EPSON LX-BO .
.. ........... Call
FX-2B6 .
. .Ior
. .8esl
LO·BOO .
LO-l000 .
. . . . . Prices
BROTHER . .
. . We Will Beal
Twinwriter 5 ....... AnV Advertised Price
OKIDATA · All Models
. .... Call
TOSHIBA All Models . .
. . ~LL
CANNON Laser Printer ........ .- .... CALL
HEWLETT PACKARD PRINTERS .. . . CALL
HOUSTON INSTRUMENTS Plofters . . CAll
Digitizers .
. . CalL

APPLE PRODUCTS
APPLE Compatible Drive lie ......... 99.08
IIc compati ble drive . . . . . . .
. ... !I9.00
MAC Compa tible 3'12 drive ....... 229 .00
BERNOULLI 5M B MAC drive . .
. ... CAll
MICROSOFT Macenhancer ......... CAll
Softcard II . . . . . . . . . . . . . . . . . .. .. 26S.00
ASCII XPRESS (Communications) ... &!I.OO
APPLEWORKS .
. .. 211.00
SPElLWORKS .
. . .. 49 .00
PRINT SHOP .
.35 .00
Mach III Jovstick .
. . 39.00
SYSTEM SAVER Fan . . .
. . .. 69.00
VIOEO 71 1c Enhancer .
.. CALL
VIOEX Ultr aterm .. . . . . . .. .. . . 165.00
APRICORN (Life time Warranly)
Super Serial tmager
.... 75.pO
Graphics Interface .. . .......... . .. &5.00
BO Column /64K ..
. . .. 75.00
EXTEND IT 64K . .
. .. 55.00
KOALA Speed Key .............. . .. 99.00
DISKETTES APPLE/MAC .
12.00/24 .00

Call for catalog. Thousands of products available. Volume discounts.

- COMPUTERBANC

It.,. "'lJvd., HUfttIftgton ....... CA 91647

,- raIX #150"'1 INSWtIIllCII-COMPU1". UD

714/841-6160
IP®Il' @lYI~n@ IIilil@fi'

•
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A COMPUTER
PROGRAM
THATSPEAKS
YOUR LANGI JAGE
The Computer
Chronicles, a halfhour weekly television
series brings you news
and information from
Silicon Valley
andaround the world.
Correspondent
Stewart Cheifet and
Gary Kildall, creator of
CP/M cover today's
headlines and the
stories behind them.
Fi nd out what is, what
was and what will be,
with the only
computer program
you're ever going
to need. The
Computer
Chronicles,
every week on
a public television station
near you.
(Check local listings for
time and channel.)

i

Proouced by KCSM, San Mateo, CA and WJTF, Harrisburg , PA with funding from AFJPS and McGraw-Hill's

Il~TE

magazine .

JUNE 1986 • BY T E
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$99

HARD DISK
CONTROLLER

9-TRACK MAG. TAPE SUBSYSTEM
FOR THE IBM PC/Xl/AT

MUL TIFUNCTION
CARD

New Shugart Model 1610
51/4" Hard Disk Controllers
EMULATES
• XEBEC S1410 (1610-3) Full
90 day
• DTC 510 (1610-1)
• SCSI (1610-4)
Guarantee
WORKS WITH
• Micromint COM 180, SB180
• Wavemat Bullet
Manual
• AMPRO All Boards
and
• Macintosh
Schematic
• Apple lie
Only $.8
• ACS 1000
• lSI 5160

FOR IBM-PC & COMPATIBLES

$149

INSTALLED

2 YEARS WARRANTY
For information interchange. backup and archiyal storage.
IBEX oilers a 9·lrack, IBM lormal -compatible 'it" magnetic
lape subsystem for th e IBM PC, fea turing:

.42 M-Bytea on a lingle

11:14:.

reel.
• IBM tormal1600 cpl.

COMPUTER SURPLUS STORE

" PARALLEL PORT" SERIAL PORT
" CLOCK!CALENDAR "GAME PORT
• RAM DISK! PRINTER SPOOLER
" CABLES & MANUALS

COMPUTER AGE, INC,

IBEX COMPUTER CORP.

• Software tor PC-DOS,
MS-OOS.

226 Phelan Avenue
San Jose , CA 95112

55 Flshfry St., Hartford, Ct. 06120

20741 MariliaSl
Ch81s ..... orlh.CA91311
(11181709·11100
TWX: 910·49J·2Q71

Write. phone or TWX
for information

203-724-5100
Terms: add $3.00 for Handling Charges.
VisaiMC accepted, no surcharges

408-280-1740
Inquiry 156

Inquiry 82

Inquiry 85

ST A T E-O F- THE-ART
MAGNETIC MEDIA

Advertise your
computer products
through
BYTE BITS
(2" x 3" ads)
For more information
call Dan Harper at
603-924-6830

• With Hub Rings
•
•
•
•

Write Protect Tabs
Envelopes
User 10 Labels
In Factory Sealed

Poly Packs 0110
(YOU GET EVERYTHING BUT THE BOX)
Prices are per Disk

OTY.

50

100

500

SSDD

.59

.53

.50

.47

DSDD

.62

.58

.55

.52

1000

Library Cue Holds 15 Di skett es ...... On ly $1.00 I
plus 50. S&H
The 100 File ......... Only $10.95 plus $2 .00 S& H

100% ERROR FREE - LIFETIME WARRANTY
Min . ord er $25 .00. Add 10% lor less th an 50
diskettes. Shipping and Handling: $ 4.00 per 100
diskettes . Reduc ed shipping for large r quan ti ti es. C.O.D. add $4.00. Cash or certilied check.

BYTE

f.dlill

IIII

r..

:z

~

CO.D.

Precision Dala Producls

P.o. Hux IOll7. Grand Rapid s. MI4t}SIX
{b l b1452-_1457 . Michigan I -HOO-ll.'2-24bK
Out side Michigan I -KOO ·25X-002H

Inquiry 265

Inquiry 412

Wmerican
Semiconductor
10m b HARD
W,ncl'estor
DRIVE

" -_ __

SIMULATORS - CROSS ASSEMBLERS PROGRAMMERS - SIMS1 and SIM48 Software Simulators run on IBM-PC. CP / M-80 ,
MS-DOS. Designed lor validation & debugging application soHware. Simulation
includes all on chip lunctions pl us expan sion chips. $250, one year FREE updates.
Formats: PC-DOS 2.x DSDD, CP/ M-80 8"
SSSD, many 5'1,' formats. Cross Assemblers
and EPROM pgmrs also available. Logical
Syslems Corp. 6184 Teall Station, Syr., NY
13217. (315) 478-0722.

lOGical 5y'stems
Inquiry 191

NO SHIPPING CHARGES
ORDER TOLL-FREE 800-824-3432
In CIUlornil CIU (818) 341--8833

DRIVES
\12 Ht. IBM T~ Compatible
Tandon 848-2

89.99
99.99
129.99
299.99

ADDONS
Multi -Function w /O K
Monochrome Graphics
Color Graphics

119.99
99.99
109.99

Tandon 100-2
Tandon 100·4 (96 tpil

IBM Compatible

8051
8048

5'1.' DISKETTES

Con tin ental USA

70 Main St.
Peterborough , NH 03458

20
mb ~~m~:·q~i~ndY.
hi speed

W/384K

64K D·Rams

9/10.99

640K Motherboard w/ bios
Prin ter Card by IBM
MONITORS

Princeton Graphics MAX 12E
Princeton Graphics HX 12
PC /XT Compatible

189.99
49.99

159.99
439.99

SYSTEMS

599.99

HARD DRIVE SUB-SYSTEMS

10 Meg .
20 Meg .

399.99
499.99

We ca rry a complete line of electron ic components.
Ca li or write for our free catalog!

1-800-237-5758
SALES EXT. 505

~·I~,d.~rtl ~1~9·4 ~ oj

•

Add:l'tt..

/I

IJ

~·6Clh. Line

MICROCOMPVTBR SYSTEMS, INC.

M"l,mum orO!!' $1000 - No 5r11pp<"9 cnll'gI!5 on pleo;Ild o,oo, s - COD a<kl
$300 - UPS 61u~ aoa !hi 00 - Car.! re~",s ao<I 6' , •• 5.. les la , Person ..1
,lleCkStlc\dtOl'leara",,, ViS ... · MC

Inquiry 358

....
~

Inquiry

f24

~.J4 Ryll.r

Drille

B.,oo Ro"•• , LA. 708011
(509) 769-2159

The~I:I""II'~-

-: Modem

&
Fully Hayes Compatible
2 Year Warranty
• Tone & Pulse dialing • Built-in speaker
• Auto dial/auto answer. 8 status lights
• Auto redial on busy

1200 bps Standalone

2400 bps Standalone

Bell 103 and Bell 212A
Compatible

CCITT V22, V22BIS, Bell 212A,
and Bell 103 Compatible

$199

$399

NEW!~~~

w/Mirror Software

$199

BFPRIZM12H

(4 Ibs.)

Retail $299.00

~CITIZEN

10 and 21
..-

1200 bps Half Card
for IBM PC & Compatibles

-'

\

MIX
N
• Automatic head ' u~'loading'(
• 2K Sector Buffer
10 Mbyte
21 Mbyte
BFPRllCIO
BFPRIlC21

$395

MATCH

$1

OOeach
•

25 pc. min .

BFCNDDB25P Male D Connector
BFCNDDB25S Female D Connector
BFCNDHB252S 2 piece shielded hood

Call For Lowest Prices
On All Models
OKiDATA

ORCHID Tiny Turbo 286
,

er-" ---

,I

,.~~=

• Run your PC at AT speed
• Half slot size card
• 8 MHz 80286 processor

BFORC288H Retail $695.00

$599

Call for Lowest Prices
On All Models

Call For Lowest Prices
On All Models

IRVINE
_
PRIORITY
ELECTRONICS®~
SAN JOSE
18241 Me Durmott, ~
Inquiry 274
Mall Your Order To:
~ 542 W. Trimble Rd.,
Irvine, CA 92714
21622 Plummer St., Chatsworth, CA 91311-9970
San Jose, CA 95131
(714)660-1411
,

RETAIL: (818)709-5464 INDUSTRIAL: (818)709-5111

(408)405-7000

MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA, MC, BAC, Check. Money Order, U.S.
insurance. Orders over 70 Ibs. sent freight collect. Just in case, include your phone number.
Prices subject to change without notice. We will do our best to maintain prices through June
Funds ONLY. CA residents add 6%, 6%%, or 7% Sales Tax, depending on your local rates.
Include MINIMUM SHIPPING & HANDLING of $3.00 for the first 3 Ibs., plus 50¢ for each
1986. Credit card orders will be charged appropriate freight. We are not responsible for
additional pound (25¢ if within Calif.) Plus 25¢ per $100.00 value of your order for
typographical errors.
PRIORITY ONE ELECTRONICS and PRIORITY 1 ELECTRONICS are registered service marks of the Heath Group, Ltd. Zipper 212A, Zipper 2400, Zipper 1200B and Zipper Modem are
trademarks of the Heath
Ltd.

ITHLDIVERSIFIED GROUP I
4732 Rosecrans, Hawthorne, California 90250

FREE SYSTEM PACKAGE WITH ALL OG-PC'S

System Package Includes:
6 Ft Parallel Shielded Cable
Tilt and Swivel Monitor Stand
Twenty 51/4 Diskettes w/Lifetime
Guarantee
Flip File Stores Seventy Diskettes
Parallel Port
Surge Protector Six Receptacles

*

*

$69995

If

*

*

* FREE FREE FREE FREE *

SYSTEM
System Unit
640K on Board
Two 360K Drives
150 wall pwr sply
Hi·Res Monitor
w/lnterface Card

$84795

OHer Expires May 15, 1986

The DG PC

$163895

Our compulers oHer Ihe maximum aller·
nallves In Ihe PC Xl compallble market.
Allernallves which exceed currenl PC XT
conllgurallons. Siandard fealure, on all DG
PC Serle, compulers Include:
• Full compatlblllly wllh IBM PC XT®
machine,
• 640K byte. of parlly checked memory, 8
slot.
• 150 wall power supply' keyboard
• 1 Full Year Warranly on Part. and Labor.
• 4 Layer Motherboard

System Unit
640K on Board
One 360K Drive
10Meg Hard Disk
Monochrome Mon
Mono card

IBM PC

XT

IBM
SYSTEM

$1099
$1199

Bare 256K

PC·XT with
10 Meg
One
360K Drive,
IBM XT
Monochrome
One 368K Drive &. 20 Meg Drive
Monitor
95
Monochrome Card

One 360K Or, 256K

$2237

IBM AT

$119595

Service Contract Available on All Products

$2421 95

$3391 50
$399595

Unenhanced
Enhanced

.....l:

H-I

LETTER QUALITY - DOT MATR/X

MPI B-52

• Tandon Compallble • 360K
Double Side/Double Denslly • Full Height

2 for $137.00

5V4" DISK DRIVES
QTY.1

Toshiba I'r Helghl
IBM "logo" Orlve.
Tandon TM11J11.2
MPI (Tandon CompaUble)
AT 360K w/whll.'ace

$ 99.95
119.95
99.95
79.95
119.95

DTY. 5
$ 99.95
109.95
99.95
79.95

DISK DRIVE CONTROLLERS
IBM (Original) Conlron.,
IBM Compallble Conlrole,

$ 99.95
59.95

DTY. 1

10 Megabyt. w/Conl,olle,
20 Megabyte w/Cantraller
30 Megabyte wlConlrolier

Ml182P. 120 cps, Parallel
Ml192P. 160 cps. wlNlO
Ml193P, 15" Carrlag • • 160 cps, wlNLO

xx 1091

DTY. 5

$349.95 $349.95
489.95 469.95
728.00 714.00

Shugart. Mlcroscl. CMI. Rodine. Sagal.
Call for Others

BERNOULLI BOX
$1779.95
2399.95

TAPE BACK·UP BY IRWIN
10 M.g Inl.mal I'r H.lghl.
low Power
10 Meg External Back-up

$446.00 $436.00
589.00 579.00

DISK DRIVE CONTROLLERS
Weslern OIgltal Hard Disk ConI.
Adaplec Hard OIsk Cont.

$179.95
199.95

TERMS:
P.O.'s from Government Inslilutes,
Universities, Fortune 1000
C.O.O.'s w/Guarantee.
Visa, MC, MO, Cashier's Check, Cash.
Please Call tor Shipping: Min. 54.50
We ship Fed. Express, USp, U.S. Mail

BY T E • JUNE 1986

Call
Call
Call
$259.95
349.95

TOSHIBA
P341 24 pin 136 cal.
P~l 24 pin Par. & Ser.
Pl340 24 pin 80 cal .

S869.00
1089.00
399.00

EPSON -

300A Composite Amber
3l0A Monochrome Amber

Call lor Avallablilly

Nln., 4128

620 (640 x 200)
630 (640 x 400)
640 (720 x 400)

$399.95
446.00
549.95

PRINCETON GRAPHICS
HK12. 6401200 Dol Pilch .31
HX12E. 640x350 Dol Pilch .28
SR12. 640x400 Dol Pilch .31
SR12P, 640x480 Dol Pilch .26
HX·9, 640x350 Dol Pilch .28
MAX12E, 720x350

$421 .95
617.95
573.95
787.95
432.95
169.95

DG GRAPHICS
Color Graphics w/Paraliel Port 2 Yr. War.
Monochrome Graphics w/Par Port

EVEREX

The Edge Color/Mono
The Graphics Edge

IBM

IBM Monochrome w/Paraliel Port

IBM Color Card w/Paraliel Port

PARADISE
Modular Graphics Card

Multi OIsplay

EGA
DG EGA
STe EGA +
OUADRAM +
IBM EGA

SIGMA

Color 400 Board

HERCULES

Color Graphics
Monochrome Graphics

5104.95
119.95
$269.95
269.95
$226.95
214.95

$49.95

Se rial 2 po..

$64.95

9. 41256. 2OOn. $34.95
25 Set.
$32.95 ...

80287
5MHZ 10' AT & De.kpro

$189.95

8087-3

8087·2

5MHZ Malh Co,Pro"..or
10,IBMPC
$142.95

8MHZ Math Co·Pro".. o,
fo, AT&T.Compaq.O.. kpro
$154.95

AST SlxPac + w13B4X 2 y, Wa,

$261.95

MF·l00 SllPac Compallbl. plus Gam.port

$89.95

AST Rampage

$362.95

DISKETTES
Xldex ObI/Obi 5 Year Warranly
1 box 01 10 59.95

$259.95
159.95

Hayes
KEYTRONICS KEYBOARDS

$292.95
349.95
398.95
498.95

5150 Standard $169.95 ' 5151 Deluxe

$458.95

BELKIN CABLES

$169.95
319.95

256K SETS

$39.95
$32.95 ea.

25 S.t.

AST Advantage wll .5 M.gabyt. 01 Memory
Parallel & Serial Ports
$497.95

A-B SWITCH BOXES
Parallel 2 pos.

64K SETS
All Upgrade. Cony e 2 Vear Warranty
Nln. 4164. 150n.
$10.95

128K SETS

TAXAN

PANASONIC

KX 1092

$124.95
134.95
159.95

300G Composite Green

We also carTY Jukl, Dynal, Toshiba , Slar,
Panasonlc, NEe, Brother

Mast Hard Disks are

10 M.g
20 Meg

AMDEK

OKIDATA

All Hard Ollis CQme With : 90 08'1 Warranty, Cab/flS,
and CDnlrolls,

416

System Unit
80286 Microprocessor
512K Memory
1.2 Meg Floppy
AT Type Kybd, Runs
PC, XT & AT SHwr,
Par & Ser Ports

System Unit
640K on Board '
One 360K Drive
w/Controlier
150 WaH
Power Supply

FREE

*
*

AT

BASE UNIT

RETAIL VALUE $186

5153 Touch Pad

$289.95
$179.95

1200B w/Smartcom It
$362.95
1200 External $392.95 2400 Exlernal $595.95

DG

30011200 Inlernal Hayes compallble ,

IBMPC 10 Par.

$156.95

6 1001 Shleld.d
$14.95 leMPC 10 Modem $16.95
No Sun:halge on tIed!! talds

ITHE DIVERSIFIED GROUP I

TOLL FREE ORDER LINE

MAIL ORDERS: 8726 S. Sepulveda, Suite A132, Los Angeles, CA 90045
WAREHOUSE: 4732 Rosecrans, Hawthorne, CA 90250

(213) 675·0717

(800) 523-1041
INSIDE CALIFORNIA

Inquiry 11 8

HOW CAN YOU REFUSE
THIS OFFER, IF YOU ARE
SHOPPING FOR IBM CLONE!

IBM PERIPHERALS
•
•

•

Special Sale for IBM PC/XT
Compatible Computer System

•
•

@pinecom™

•
•
•
•
•
•
•
•
•
•
•
•
•

OPTIONAL ADD ON ;
A For 5151 100 keys keyboard add $40.00

•
•
•
•
•

B. For 3way RGB color monitor 13" add $285.00
C. For 10 MGB internal hard disk with controller
add $499.00
D. For 22 MGB internal hard disk with controller
add $599.00
E. For Monochrome graphic adapter with printer
port and TTL Monochrome 12" Hi-RES monitor
add $60.00
SHIPPING CHARGES: 5% lor C.o.D.. 2% lor prepaid
orders inside Continental U. S, No Personal Checks
Accepted.
Inquiry
DEALERS INQUIRIES INVITED.

Fully IBM PC/Xl compatible
640K on board memories
8 IBM PC/Xl standard I/O slots
8087 coprocessor ready socket
Standard 4.77 MHz clock speed
Flip-top type metal cabinet
83 key full function key board
(enlarged return key and led indicators)
Color graphic adapter with composit out
(RES. 640 x 320)
One parallel port for printer
One RS-232 serial port
One game port for joystick
Real time clock with calendar
(5 years battery back up on boerd)
135 watts hard disk ready power supply
2 halfheight 360K floppy drives
12"monochrome monitor included
Fully assembled and tested
6 months parts and labor warranty

SPECIAL OFFER:

263

$949

•
•
•
•
•
•
•
•
•
•
•

PINE COMPUTER INC.

•
•
•

1455 MOI'ITEREY PASS RD.. SUITE 103
MONTEREY PARK. CA 91754

•

PHONE: (213) 269-1103

•

• IBII il relliltered tr.de m.rk ollBIl Corp.

PC/ XT 640K MOTHER BOARD.
LOADED W/BIOS
COLOR GRAPHIC CARD W/ RGB &
COMPOSIT VIDEO OUT PUT (640x
400 RES)
MONOCHROME GRAPHIC CARD
W/PRINTER PORT (720x348 RES)
FLOPPY DISK CONTROlLER CARD
W/ CABLE
0 / 384K MULTIFUNCTION CARD
W/ PARALLEl PORT; SERIAL PORT;
GAME PORT; CALANDER. CLOCK
(BATTERY 8ACK Up) AND 384K RAM
SLOTS
DISK I/O CARD W/ PARALLEL PORT;
SERIAL PORT; GAME PORT;
CALANDER. CLOCK (8ATTERY BACK
UP) AND FLOPPY DISK CONTROLLER W/ CABLES
PARALLEL PRINTER CARD
SERIAL PRINTER CARD (RS-232)
DUAL SERIAL CARD (RS-232)
(COM-1. COM-2)
0 / 512K RAM EXPANSION CARD
MOUSE SYSTEM (MICRO-SOFT
COMPATIBLE) (3 BUnONS)
EXTERNAL MODEM 300/ 1200 BULD
(HAYS COMPATIBLE)
135 WAn POWER SUPPLY 110/ 220V
SIDE SWITCH
KEYBOARD: PC/ XT LOOK ALIKE 84
KEY (5150)
KEYBOARD : SELECTIC-IlLOOK
ALIKE. LARGE RT KEY
KEYBOARD: ADVANCE 100 KEY
MODEL: 5151
KEYBOARD : AT LOOK ALIKE. LARGE
RT KEY
PARALLEl PRINTER CABLE (6 FT.)
SERIAL PRINTER CABLE (6 FT.)
JOY STICK (SElF CENTERING W/ 2
FIRE BUnON)
360K HALF HEIGHT DISK DRIVE
(PANASONIC OR TEAL)
SURGE SUPRESSED POWER STRIP (6
OUTlETS)

I111TE back issues for sale
1982

Jan .

1983

1984

1985

1986

Circle and send requests with payments to:

53.70

54.25

54.25

54 .25

BYTE Back Issues
P.O. Box 328
Hancock, NH 03449

Feb.

53.70

53.70

54 .25

54.25

5425

March

53.70

53.70

54.25

54.25

54.25

April

53 .70

53.70

54 .25

54 .25

54.25

May

53.70

53.70

54 .25

54.25

54.25

54.25

Payments from foreign countries must be made in
US funds payable at a US bank.

Prices include postage in the US. Please add 5.50 per
copy for Canada and Mexico; and 52.00 per copy to
foreign countries (surface delivery) .

June

53.70

53.70

54.25

July

53.70

54 .25

54 .25

Aug.

53.70

54.25

54 .25

54.25

D Check enclosed 0

Sept.

53 .70

54 .25

54.25

54.25

Card #

Oct.

53.70

54 .25

54 .25

54 .25

Nov.

S3 .70

S4.25

54.25

54.25

Dec.

S3 .70

S4 .25

S4 .25

54.25

VISA 0 MasterCard

Exp.
Signature
Please allow 4 weeks for domestic delivery and 12
weeks for foreign delivery.

SPECIAL ISSUES and INDEX
BYTE '83-'84 INDEX

51 .75

NAME

1984 Special Guide to IBM PC's (Vol. 9, No.9) 54.75

ADDRESS
CITY _________________

1985 INSIDE THE IBM pes (Vol. 10, No. II)

STATE

54.75
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Howa software engineeI
got to captain the
lunaI landing module.
module on the Apollo flight simulator.
So, the next time you're in Boston, stop
by The Computer Museum. You'll discover
it's more than a lot of machines, it's also a
lot of fun .
For more information, or to become a
Museum Member, write The Computer
Museum, or call (617) 423-6758.

The Computer Museum is everything
you'd expect, and a lot of things you
wouldn't.
Of course, the museum contains a
collection of the most significant accomplishments in the history of information
processing. But it's not just a great place
to see things, it's also a great place to
do things.
There are over twenty interactive exhibits at The Computer Museum. You can
design a car, create your own fractal landscape, or even captain the lunar landing

The Computer Museum
o

5

300 Congress Street, Boston, MA 02210

Subscription Problems?
We want to help!
If you have a problem with your BYTE
subscription, write us with the details .
We'll do our best to set it right. But we
must have the name, address, and zip of
the subscription {new and old address, if
it's a change of address}. If the problem
involves a payment, be sure to include
copies of the credit card statement, or
front and back of cancelled checks.
Include a ''business hours" phone
number if possible .

Subscriber Service
P.O. Box 328
Hancock, NH 03449
418

BYTE-JUNEI986

TON

There's something in it for everyone.

• U.l. recognized, yellow card available File # E·l01115(S)
• Meet FCC class B, European safety spec.
• 115/230V AC convertible
• low noise DC fan
• OVP, OCP, short circuit protection
• IBM® standard pin out or Faraday type pin
out selectable
• 100% 24 hrs. burn-in 1000/ 0 pre-shipment test.
One full year warranty
Your PC loprosonlS a substantial hwestmunl.l1 doos nol make sense to risk costly

~~:~~~7~~nu~ot~tb~~~~~eb~1~I~y~hDn lor (l IDYl dollars more you can have

-

,
-

-

,,1"""

~

I B M~

com patible

.

"-:-

• 80)( 2S toxt mode
• 720 )(348 grophlc modo
• Run Lotu s 1·2·3· Quloced, etc .

•

. ~-.:. ·1· . . '
"- ."
.

- -~..:: ~

-I(

$109.00

~ '\

• Serial, parallel ports "

Hard Disk
Controller

(OK)

$119.00

•

~i~eb~~ board

5189.00

FC 230
Floppy Disk Controller

'CMI #6640 40 MS
31 MB (formatted)

_.___'e.
o
o
o

-

l

• 1 EIA·A$232 pori (2nd optional)
• 128K to 1.5 MB memory
• E :cpand able to 3 MB (optionol) b y

• Memoryo:cponsionto 384K
• Clock f calendar
· G8mo~n

"

.----- ~ '~.'.) !

:....

~

Hard Disk Drive $499.00
llisted $899.00)

• FCsx.
51 2K memory exp ocard . . . . S69.00
• Fe 8305
576K m emory expoca rd
- FC 930
seri al / parli el adapto r tor XT
- Fe 530
mo nochro me con1foUer
w/ prin l er pan .

Drives up to lour 5Y. " floppy 'd rives
IBM compa tible
With cab les

FC 447

PC/AT Keyboard

IIiiI!&

~

n\

l1=fg:':-':-':<-':":" ":::::'
:':::l .. 'j:.\
.. 'Mi:'itt

~fii't

w/o printer port

115\1 1230V AC Input conver tibte
• Input current 2.5 amp
o

o

For PC I XT I AT and compalibles

o
o
o

2OOWcontinuous
112 cycle (rypical) transter time
Hold-up time Irom 20 minutes (200W) up to
60 minutes (SOW)

o

• IBM AT compatible keyboard

: [i~~:~~ r~~'::,~ I~~ ~ey

$109,00

5 .12"x7.rxI3.4S"

".

r!i;:%~Mlil::~lI!lmllllil;lilil
• For PC AT compatible
• LEO lamps. key. key Ioc~. speaker
and mounling hardware inCluded

MONITORS

DISK DRIVES

-=~~~~_~

• Monochrome
Tatung MM 1222 A I G . .
Golden Star Green .

. . "211.00
. . . "011.00

• Color HI-Res (640 x 200)
Talung CM-I 360 .

. .. 1359.00

• Enhanced Graphic (640 x 350)
Tatung CM- I380 ..
Princeton HX.t2E .
Mitsubishl EGA .

• Floppy
Teae 558 V ...
......... "1 11.00
. ... "411.00
1.2 M8 SSGFV .
• H ard (w I conlfotier & cable)
10 M8 .
. ........ 1-419.00
20 MB ST·225 . .
. .. .... 9.00
• 20 M8 ST~26 (CO MS) drive only ... ' 579.00
• 30 M8 ST~38 (40 MS) drive only ... 'YS.oo
.31 M8 CMI-eMO (40 US) drl .... only . $04119.00

l~
Admale OP-1lO
· 130 C.P.S.

. . $219 .00

: :!. ;o~~7'~5atrix lield
• Parallel standard interface
TT X-80 . • •
· 50 C.P.S.
• Mcolumns
• Parallols tnndard Interl ace
• Th ormo prln tor

. • . • . .• S 89.00

,-

64K RAM . .

: :~~ :

(lor PC AT)

Terms:
- Mm . shIpping
_ CA res. add 6

& handling 56 00
5 0/0 l ax

Summary of Disks
People often ask" . .. how can you sell any
really good p rog ra ms for $6? After all,
everyone knows you have to spend $300 o n
a good word processor, database manager,
o r spread sheet program ... don't you?"
Th e truth is many of our satisfied customers have di scove red that o ur public
domain and user supported programs are
actuall y some of th e best and most sophisticted so ftwa re you ca n buy, at any price!
The commercial reta ilers don't want you to
know about us or our program s, but why pay
hundreds of dollars more for software that
won't do anymore than our $6.00 packag e.
Here is a sample of our library by category.

WORD PROCESSORS
PC-Write 2.5 (#76) A full featured word processor th at is faster th an Wordstar.
TSCRIPT (#422) wo rd processo r for PC-JR
only . Pa scal source code included.
DICTIONARY (#376) Dic ti ona ry type spelling checker.
IV-ED (#4 15) Word processor - editor.
LETTERWRITER (#415) con tro ls letter processing .

SCREEN EDITORS
FRED (#63) Sc reen editor simi lar to IBM 's
Personal Editor.
RV-EDIT (#190) Full screen editor from Bob
Vollmer.
FOIL EDIT (#347) Full sc reen editor. T op to
bottom and leli to ri ght .

TEXT PROCESSING TOOLS
PC-READ (#194) Program todetermineclarity of text.
FOGFIND (#376) reverses writing complexity using th e " Fog Index".
ROFFA 1.61 (#416) make beautiful text fo rmats with this processing tool.
QPARSER (#419) Public Do main version of
this famous system.
WORDSTAR AIDS (#379) col lection of the
most useful utilities for the Wordstar user.

DATABASE PROGRAMS
PC FILE III (#5) most popular data base program from Jim Button .
U-MIND (#133) Fast hashing makes this a
dandy database . (Intelligent database)
DATABASE OF STEEL 3,1 (#214,215, 267,
266) Database sprea dsheet and expert systern from Polomic Eng ineering.
NEWBASE (#233) Menu d rive n database for
the begi nner.

PC-DBMS (#363) A relat iona l database
managemen t system th at provides on -line
help and scree n edi ting functions .
ELSIE EXPERT SYSTEM (#396) Art ifi cia l
intelligence shell to build a c u stom
knowledge-base.
PDS'BASE (#396) Complete hierarchical
data base system master/ detail or mother/
daughter type.
CREATOR (#339) crea te, report , and sort
makes th is a super database management
system .
INFOBASE (#340) Forms driven database
management sys tem similar to INFOSTAR.

DATABASES
BOBCAT (#247) Small business database.
Exce llent!
MFIND (#3 11 ) Database 0 1over 2000 movies
that ca n be searched in any ca tegory , o r you
ca n add your own.

SPREADSHEETS
PC-CALC (#199) Fabulous 123 work-a-like
from the autho r of PC- File.
PC-PAD (#406) Spreadsheet and add ress
book program w ritten in basic.

SPREADSHEET TEMPLATES
LOTUS 1-2-3 TEMPLATES AND MACROS
(# 140, 14 1,165 , 257 , 269, 301-304, 406,414)
Why spend hours of writing your macros
when these are ready made? Modify them
yourse lf.
SYMPHONY WORKSHEETS (#305, 306)

FINANCIAL PROGRAMS
PC-CHECK MANAGER (#275) Keeps multipl e checkbooks in balance.
TAX FILE DBS (#295) Tax record keeping
system that saves you money on April 15.
SAGE TRADER (#242) Analyzes co mmodoi ty trades. Don't "sho rt" this one!
PORTSWORTH PACKAGE (#101) Evaluates
your ever cha ng ing stock portfolios.
FINANCE (# 164, 227) Determ ine present
and compound va lues, interest rat es, etc .
HOME FINANCE (#406) Lotus 1-2-3 Macros
for real life application s.
PC-GENERAL LEDGER 1.2 (#237) An excepti onal accounting system. Used by some
CPA's.
TIME AND MONEY (#251) Financial record
keeping an d analist system.
LOAN AMORTIZATION (#399) For output
to screen or pinter. Lots of on -line help.

COMMUNICATIONS
QMODEM (#3 10) Th e best and fastest com-

munications programs yo u can bu y at any
price, bar none!
PC-TALK (#391) The classic " Freeware"
communication program.
PC-VT (#286) VT-100 Emulati on.
SYSCOMM (#336) Menu driven system allowing unattended file transfer.
RBBS 12.2 (#212) Become a SYSO P and
start a bulleti n board .
FIDO NET (#333) Bulletin Board System.
Perhaps the easiest to run .

MATH AND STATISTICS
EPISTAT 3. 1 (#66) Statistical analysis of
small to medium-signed data samples.
KLP 1.9 (#332) Kinetics linear programming
system .
MATH PAK (#394) Prog ram s to teach and
accelerate some math lunctio ns. BASICA

LANGUAGES
CHASM 2. 13 (#10) Cheap assembler w ith
tutoria l.
LADYBUG 1.0 (#94) Logo like program .
XLISP 1.4 (# 146) Lisp language interpreter.
LAXON & PERRY FORTH (#263, 264)
MVP-FORTH (#31,32) Two d isk set of Mountain Va lley Press Forth.
3 FORTHS (#352) To mod ify or expand yo ur
own forth language. MVPFORTH , FORTHH and SEATTLE Compu ter' s Forth .
PROLOG & UNIFORTH (#417) Complete
with editor and documentation .
SNOCRESTBASIC (#409, 410) two disk set.
Real basic interpreter w ith manual. Can be
used with a multi-user system.
TBASIC (#361) Tin y basic. A limited subsel
of BASIC. Could be placed on a ch ip.

PASCAL SETS
PASCAL TOOLS (#130, 133) Volume 1, 2
and 3 with source code from the famous
book .
TURBO PASCAL-TOOLS (#246, 279, 292,
296, 324 , 35 1, 353, 364 , 365, 366,375, 392) 12
vo lumes of tools and utilities written especially for turbo Pascal. The most extensive
collecti on arou nd!

UTILITIES
DISKCAT 4.0 (#106) Ca talog all your disk
files in a hurry.
GINACO (#66) 54 polished routines written
in basic for any beginner or experts. We love
it'
UL TRA-UTILITIES 4.0 (#133, 245) Recover
lost files, modify sec to rs , etc. Like Nortons.
SYSMENU (#250) Build a menu dri ven menu
system. Exce llen t for hard disks.
LOAD-US (#264) Allows Lotus and Symphon y to be used on a hard disk.
_

r------------------------------------------------------ORDER FORM

I

i

CIRCLE DISK NUMBER DESIRED:

LONE STAR SOFTWARE, INC.

I
I

2100 Hwy. 360, Suite 1204
Grand Prairie, Texas 75050
214/647-1010

I
I

3
211 :2 23 2: :5 :6 :7 : 8 :9
41

;~

;: ;: ;: ; :

;: ;: ; ; ;:

;::~

42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70 71

n

73 74 75 76 77 78 79 80

I
:
:

I
I

10 11 02103104105106107 lOB 109110 111 "2 ' 13 114 115116 11711S 11 9 120

I
I

I SHIP T O :

12 1 122 123 124125126127128129130 131 137133134135136131 138 139 140

:

I
I

14\ 14 21 43 144145146141148 \49 150 15 1 152 153 154 155156157158159 160
16\ 162 163164 ISS 166 167 168 169 \ 70 \7\ 172173174175176 177 178 179 180

I
I

18 \ 182 183 1841 85 186 187 188 189 190 191 192193194 195 196197 198 199 200

I

81

:

I TOTAL 1#

x

I DI SK DIRECTORY

(EKp lanal l0n 0 1 al1tiles & prog rams)

X

$6 = _ _ _

20 1 20220320420520620720820921021 1 212213214 21521 6 2 17 218 2 19220

I

=- --

221 222223224225226227 228229230 23 1 232233234235236237238239240
24 1 242243244245246247248249250 25 1 252253254255256257258259260

I
I

$6

: O THER

26 1 262263264265266 267 268 269 270 271272 273 274 275 276 277 278 279 280

I

SUBTOTAL
I TEXAS RE SIDENT S ADO 6 Vs% TA X
I SHIPPIN G & HANDLING
:

82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

(1 @ $ l.ooand 50 l or each additional disk)

281 282283284 285286287288289290291 29 2293294 295296 297 298299 300
3013023033011 305 306 307 308 309 310 3113 123133143153 16317 318 319 320
321322323324 325326327328329330331332333334335336 337 338 339 340
341342343344345346347348349350351352353354355356357 358 359 3&0

TOT AL

I

361 362 363 364 365 366 367 368 369 370 371 372 373 37.: 375 376 377 378379380
381 382383384 3a5 386 387 388 389 390 391 392393394395396397398399400

: 0 MAS TER C ARD
I CARD NO .

0 VISA

:

GAMES
TOP GAMES (#274) The most requested
arcade type games.
ARCADE GAMES (#293) Another goodie
bag of top Arcade games.
EMON (#296, 297) Ad ventu r e game
comp iler.
TRIVIA GAMES (#327-329) Lo ts of files and
documentation for hours of fun . Wi ll not
wo rk on PC JR .
PC JR GAMES (#354) Games that will work
only on PC JR . Comba t, dungeons and
dragons. Global Thermonuclear War.
MISC. GAMES (#390) Good selection of
ed ucatio nal , adventure, and arcade games.

MUSIC
PC-MUSICIAN (#127) Compose music on
your PC, save and play again.
PIANO MAN (#279) Play your PC keyboard
like a piano.

APPLICATIONS
GENEALOGY ON DISPLAY 3.0 (#90)
GENEALOGY - FT 1.25 (#240) from Pine
Cone software.
LABELMAKER (#146) Our favorite label lile
and maker Menu d ri ven.
PC-FLY "Fliteplan" 2.1 (#26 1) Pilots prepare
and file yo ur fli ght plans.
RECIPE 83 (#26 1) ReCipe index lo r use with
PC File III (#5)
FAMILY HISTORY (#361) Family history ,
ancesto r and decendanl chart s. Samp le programs.
FORM LETTERS (#3 66) LOTS 0 1samples of
Ihe mosl co mmonl y used business leiters.
Modify'

GRAPHICS
PC-KEY DRAW (#344-345) A sm all CAD
system . Lots of demonstrat ion fil es.
PC-PICTURE GRAPHICS (# 136) Drawing
package all ows you 10 zoom . co lor, and
store pictures.
PC -GRAPH (#418) Allow s use r 10 creat e
graphics from PC-Fil e report files.

461 462.\6346"465466.\67468469.1 70 47' .:72473474475476 477 478 479 480
481 .IS? 483 ;,t\<I ,' 85 .:f16 487 48S .189 ·:90 49 ' ·:92493 494495496497498499500

L ______________________________________________'
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EDUCATION
PC-TOUCH (#249) A typing tulor.
EQUATOR (#249) A teaching tool for math,
science and finance .
PC-TUTORIAL (#403) A first course in computer usage cove ring various aspects of MSDOS. Good!
PC-PROFESSOR (# 105) Learn Basic the
easy way. One of the best tutorials on
BASIC.
PC-DOS HELP (#254) type " help" for the
DOS command you lorgot.
FLASH CARDS (#36 7-370) 4-disk set.
Vocab ulary builder, spelling teacher.

421 ·1 2742:142·\ .125 42f.i .127 .1 28 .129 "30 431432 433 434 435 436 437438 439 440

PLEASE ENCLOSE CHECK WITH ORDER

420

PRINTER UTILITIES
SP 3.4 (#166,275) Printer buffer that partitions yo ur data so yo u ca n use your computer and print at the same tim e.
SIDEWAYS (#265, 411) Prints lex t sideways
on an Epson printer.
SETPRTR (#79) Sets up Epson printer from
a menu.
SLIDE (#244) produce medium reso lution
slides an d overhead transparencies.
PRINTER UTILITIES (#41 1) Sorgasboard 01
utilities and tools.
EPSON PRINTER UTILITIES (#326) Spool.
set up routines all deSigned for Epson codes.
BANNER (#366) make long banners with
large letters . Includes MS-FORTRAN source
codes.

"0140240340.140540(;407408 409410411412 4 13 414415416 4 17418 4 19420
4 4 144244344.' 44 5 .\,16 .14 7 448449450·1 5145245345<1 <155 "56 457 <158 459 460

: EXPIRATI O N DATE
I SIGNATURE

ALIGN 1.6 (#217) Disk alignment tool.
TOP UTILITIES (#273) All of th e most requeste d util ities on o ne disk.
NUMZAP (#264) Removes line numbers from
BASIC programs.
BASIC XREF (#356) Chose bags with this
BASIC cross-22 relernece utility.
PC-INPUT (#363) Program tor BASIC screen
generation.
PATCHES (#376) make back up copies of
so me of the most popular co mmercial programs with thi s co llection.

~~~n':' S~r ':'o~w~c~~ ..J

HARD DISK DRIVES
CMS
10 Meg w/cont. formatted for IBM .. $ 445
20 Meg wlcon!. formatted for IBM.
529

ALPHA OMEGA
10 Meg wlControlier Card . ....... $
20 Meg w/Conirolier Card .
30 Meg w/Controlier Card .
20 Meg for AT .
33 Meg for AT ..... ,. ... . .. . ....
Shock Mounted 20 meg for Compaq

"THE COMPANY THAT DELIVERS"

SEAGATE
ST212, V2 HT 10 meg ........... $ 445
ST225, '12 HT 20 meg
545

CALPAK IBM

DISK DRIVES

PC BASE SYS.

TANDON

*CPU w/256K
* 1·360K 05/00 Drive
* HI-Res Gm Monitor·
* Int. card wlPara Port

TM100·2 for IBM PC
55B Double Sided 360K .

*

*

$2949

PRINTER
ACCESSORIES

PRINTERS
NX·l0, 136
SG·l0, 120
SG·15, 120
SD·lO, 160
SD·15, 160
SR· 10, 200
SR·15, 200

cps,
cps,
cps,
cps,
cps ,
cps,
cps,

Trac. & Sheet Feed$
2K buffer, 1 yr war
2K buffer .
10" carriage
Carr. Qual.
10" carriage
wfTractor . .

299
219
385
365
479
520
640

CALL for current prices

OKIDATA
MLI82P, 120 cps
ML 182 IBM , Graphics Camp .
M1182S, 10 " Carriage .
ML 192P, 160 cps ..........
ML 192 IBM, Graphics Camp
ML 1925, 160 cps.
M1193P, 160 cps . ....... ..
ML193 IBM , Graphics Camp .
MLI93S, 160 cps .
ML84P, 200 cps
ML84 IBM .
ML84 S, 200 cps ... .... .
Okimate 20, 80/40 color .

We
Will
Beat
all
Pricing
on
Oki
Printers
with

or
without

IBM
Rom

EPSON
LX80, 120 cps 10" carriage
Call
FX85, 160 cps 10" carriage
Us
JX80, 160 cps Color .
First
RX100, 100 cps 15" carriage .
For
Lowest
FX286, 200 cps 15" carriage .
LQ800, 180/60 pas 7K 10" . Authorized
Epson
LQ1000, 180/60 pas 7K 15"
LQ1500, 200/64 15"
Dealer
DX10, LQ Printer .
Pricing

BROTHER
HR·15XL, LQ 20 cps P or S ...... $
HR·25, LQ 23 cps P or S .
HR·35, LQ 36 cps P or S .
2024L, 160 cps 24 wire .
DH·45, LQ & Dot matrix 36/160

355
499
699
794
821

JUKI

TOSHIBA
Bi·Directional Trac . 1351/351 .. $ 1491155

MICROTEK
Dumpling GX (same as Grappler +)$ 69
Dumpling GX w/16K buffer
125
Dumpling GX w/32 buffer .
135
Additional Buffering 16K
7

SMT
Par. Card & Cable
w/Free word processing software ... $ 69

OKIDATA
Plug n Print for OKI Mate 20 ....... $ 79
39
Tractor for 182 & 192 .

JUKI

Bi·Direc , Tractor for 6100/6300 $ 115/125
Serial Interface for 6100 .
65

CABLES
... $ 16
14
18

....... $ 69

IBM Dos 3,1

PARADISE
Modular Graphics Card ..
.. .... $
Module A ........ , , . , .. .
Module B 256K w/C & C .
5·Pak same as G-Pak·Ser. Port .
Color/Mono Card New .

. .. $ 13

HEXACE TECHNOLOGIES

QUAD RAM

1080, 100 cps 2 yr. war. Prop . Sp . S 219
1091 wfTractor, 120 cps, 2 yr. war.
239
1092, 10" carriage, 180 cps
375

DATA PRODUCTS
801 2, 180 cps 10" IBM camp . .. ... $ 299
472
8022 , 180 cps 15" IBM camp.
1172
8050C, 200 cps w/color ,
1547
8070C, 400 cps w/color .

249
75
120
175
220

64K MEMORY UPGRADE
64K (9 chips) 200ns & 150ns .

TOSHIBA
PANASONIC

AMDEK
V300G .
V300A .
V310A for IBM PC
Color 300 .
Color 600 RGB Hi· Res .
Color 710 Super Hi· Res .
Color 722 Super Hi· Res .

.. .... $ 119
129
149
199
389
485
545

TAXAN
IBM Green Monochrome#121 ..... $
IBM Amber Monochrome#122 .
RGB IBM w/Cable#620
RGB Super Hi·Res. #640 Best Buy .
RGB/#630 ., .

129
139
399
499
450

PRINCETON GRAPHICS
HX· 12 for use with IBM PC ..
.. $
Max 12E Amber for IBM
SR 12 Super Hi· Res . . . . . . . . . . . .
Scan Doubler .

445
159
555
185

QUIMAX

PX·4, RGB Hi· Res wiGr. Text Mode$ 410
DM· 14 Monochrome for IBM .
150

89

CPS Board, RGB & Camp. w/Par&Ser
Ports 2 yr war. . ................ $ 189
Color Card (Herc , camp,) w/Para.
150

AST RESEARCH

SixPak + w/64K & Sidekick ...... $ 215
SixPak + w/384K & Sidekick
255
49
Game Port . , . , . . . . . . . . .
Preview MonoGraphics , .
225
. ........... . . . $ 175

Quad Color 1 Board ..
. . $ 179
Exp. Quadboard w/64K & Game Port . 199

TECH MAR

SIGMA DESIGNS
Color 400 L or H ,

.$ 399

APPLE & FRANKLIN ACCESSORIES
Kensington System Saver .
Masterpiece Control Unit . .

. $ 69
119

MICROTEK

~gr~~I.I~~~~f~ell +

.. $

~~

MICROMAX
View max 128K extended 80 col. card for
Apple liE w/64K
.... $ 99
80 col. card for Apple II & II + .
139

ADVANCED LOGIC SYSTEMS

Z Engine 2,2 .

, $ 120
69

80 CoI.l64K .

APPLE
..... $ 139

Card ..

. .$ 65

MICRO·SCI
64K, 80 Col. Card ,

. $ 49

1100·1 incl. 256K wltwo 360K Drives 1 par
..... $ 1399
1100·2 incl. 10 meg, 1 floppy, 256K, 1 Par.
& 2 ser. ports. .
2599
"Wyse Monitors & Exp. Chasis Available
& 2 ser, port s ,

SOFTWARE
LOTUS DEVELOPMENT CORP.
Lotus 1·2·3 New Version .
Symphony .

. $ 315
420
....... $ 299
389

PRINTER SWITCH BOX
EXPONENT
Centronics Two Switch .
.. .. $
Centronics Four Switch .
Serial Two Switch .
Serial Four Switch ............ . .

58
83
45
69

MODEMS
Volksmodem XII,S yr war .
Express 1200 .

... $ 185
250

HAYES MICRO
300 Baud Smart Modem
1200 Baud Smart Modem
1200 B for IBM PC wlSM II
2400 Baud Modem

.... $ 149
379
375
645

DISKETTES
PC DISKETTES

.. $ 13

Sgl./Dbl. \BOX of 10) ..
Dbl./Dbl. Box of 10) .

15

COMPUTER CONNECTION

~g't:ig~:: ~igii~~ g~~:~:~~~(1
Bulk 50 & Up -

0) :..

Dbl.lDb!.

~~

1.35 each

SMA

bCB~~ul~~~ci°~~~; ~~c~';;;'~r~ym$~~~5

We Stock What We Sell! !

ORDER LINE

IF YOU SEE IT ADVERTISED FOR LESS, CALL
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE
MAIL OROER:
~u~cce~)v"::~:"~'~:k~~

(800] 732-0304

17121 S . Central Avenue ' C
Unit
L Wi .. r..n.I..... Mini~umShip~ing
h a r g e 14.00. Bome itame Bub.act
Carson, California 90746

•.

..

\ VISA I
- 'J

NO SURCHARGE FOR CREDIT CARDS

Inquir y 78

WYSE

Dbl.lDbl. (Box of 10) ............. $ 16

Super Serial Card .

SMT
64K, 80 col.

COMPAQ
256K, w/2·320K Drives .
. $ 1699
Desk Top Modell
1599
Desk Top Model 2 ........ . ...
1925
Desk Top Model 3 .
Call
Desk Top Model 4 .
Call
We have "286" Ports. & D.P. in stock

ANCHOR

KEYTRONICS
MICROTEK

ACCESSORIES

MBC 555·2 w/2, 320K Drives &
...$ 899
more software .
1795
775 Portable .
65
Serial Port for Sanyo .

DBase 111+ .

Monochrome Texl Par. & Ser. ..... $ 145
Color Graphics Card 2 yr. warr .
125

Graphics Master ............. ... $ 449

SANYO

o Base II

VUTEK (2 yr. war.)

KB5151 ..

IBM PC Bare .
. $1095·
IBMPC 64K, 1 Drive .
1250"
1299"
IBM PC, 2 Drives w/256K
IBM XT, 10 Meg, 360K Dr. w/256K 2150"
IBM Xl Bare w/256K & IBM Floppy 1750"
Call About All "AT" Systems
·Call for current IBM prices

ASHTON TATE

IBM PC ACCESSORIES
IBM

Hi·Res Color Card for PC, Xl, AT , . $

... S 779
799
1099

IBM

Amber chrome IBM compatible .... $ 169

ORANGE MICRO

IBM PC to Parallel Printer .
Serial Cable ... , ... ,.
Centronics M/M or M/F

Professional Sys, incl: Apple liE w/128K &
80 col. , tilt man" duo disk wlcon't kit$1299
Pro System w/Color .
1545
Apple IIc Lightweig ht Portable .
789
Apple IIc wlColor
1399

DISPLAY MONITORS

6100, LQ 18 cps wlproportional spc S 355
6300, LQ 40 cps .
675
P341P, 180/72, 132 col. ..
P341 PIS , 180/72, 24 wire
P351PIS, 240/100 , 132 col.

APPLE

QUADRAM

Grappler + ................ . . $ 75
Buffered Grappler +, 16K expo 64K 149

99

PERSONAL SYSTEMS

*CPU w/640 K
*2 Para, & 1 Ser. Port
* Clk cal, w/Bal Bk up
* HI·Res Clr Grph Crd
* Taxan "620 Ctr Mon
* 1-360K 05/00 Drive
One 20 Meg Hd Disk

$2150

. .. $

Drives For Apple & Franklin

PC XTBUSSYS
*CPU w/640K
*1 Para. & 1 Ser, Port
*Clk Cal w/Bal Bk up
* HI·Res Clr Grph Crd
* Taxan "620 Clr Mon
* 2·360K 05/00 Drive
One 20 Meg Hd Disk

.... $ 110

TEAC

$1399':::::-;

STAR MICRONICS

475
565
699
445
599
699

IOucside Califor n ia)

(213) 635-2B09
(Insid e Califor nia]

~y.b.,:C~:I::..;:.~~I:rro:.::'.!~·~ :~

Mon. Fri. 7 a.m. to 6 p.m.
Saturday 11 a.m. to 3 p.m.

subject to. 15 % reatocking charg.
and mud b. authorized by Hore
10
Price.

CUSTOMER SERVICE:
[213] 635-5085
Mon.-Fri . B •• m. tD 3

IUNE 1986 " BY T E
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KODAK
DISKETTES:
Discover the future today!

The Greatest buy
on BASF Qualimefric
Diskettes!

.79 ~~y.

.90 Oty~O

50

5.25"SSDD
5.25"DSDD
Packaged in boxes of 10 with Tyvec sleeves. user 10
labels and write· protect tabs.

•

5.25"SSDD

WI

629 Green Bay Rd . • Wilmene. Illinois 60091

.

DISK
WORLD!

BASF

Qualimetric

Diskettes in Bulk.

72

DISK
WORLD!
DISK WORLD!
Ordering & Shipping
Instructions

8~ Ufy.150
Ea.

Ea.
Oty.150

~.25 DS D
Save a lot 01money by buying BASF
aUALIMETRIC diskenes in bulk. Packed
in cartons of 150 diskettes with Tyvec
sleeves. User 10 labels and writeQty.
protect tabs. LIFETIME WARRANTY! ~
5.25"SSDD(P/N340B)
.72
5.25" DSDD (P/N3409)
.B3
5.25"SSDD·96TPI
N/A
5.25"DSDD·96TPI
N/A
5.25"DSDD·HD(P/N3410)
N/A
3.50"SSDD·135TPI(P/N341 1)
1.51 "
3.50"DSDD·1 35TPI(P/N3413)
2.05"
• Available in 250 piece cartons only.
.. Available in 200 piece cartons only.
FOR ORDERS ONLY :
INFORMATION
& INQUIRIES :
1·BOO·621·6827
(tn Illinois: 1-312-256-7140)
1-312·256·7140
HOURS : 8AM -6PM Central Time. Monday-Friday

MINIMUM ORDER : $ 35.00
FOR ORDERS ONLY :
INFORMATION
1-800-621-6827
& INaUIRIES :
1-312·256·7140
(In Illinois: 1·312-256-7140)

B

Rd

WI

III

629 G

' 6009 1

DISK
WORLD!

DSD

Multiples of 50 only!
These are genuine 3M diskettes
as supplied to software duplicator
accounts. LIFETIME WARRANTY.
Tyvec sleeves included! Limited
supplies, so act now!(P/N1 0041)
FOR ORDERS ONLY:
INFORMATION
& INaUIRIES :
1· 800·621-6827
1·312·256·7140
(In Illinois: 1-312-256-7140)
HOURS: BAM -6PM Central TIme. Monday-Friday
WE WILL MEET OR BEAT ANY NATIONALLY ADVERTI SED PRICE
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.

629 Green Bay Rd .• Wilmene. Illinois 60091

422

BY T E • /UNE 1986

III"

60

Ea.
Oty.50

5.25"SSDD

Brand new ribbons , manufactured to
Original
Equipment
Manufacturer's
specifications, in housings. (Not re-inked
or spools only.)
LIFETIME WARRANTY!
EPSON MX-70/80 (P/N2500)
$ 2.70 ea. + .25 Shpng.
EPSON MX-1OO(P/N2501 )
$ 4.08 ea. + .25 Shpng.
Okidata Micro83(P/N2505)
$ 1.37 ea. + .25 Shpng.
Okidata Micro84(P/N2502)
$ 2.98 ea. + .25 Shpng.

DISK
WORLD!

•

69

-

Ea.
Oty.50

5.25"DSDD
aty. Qty.

LIFETIME WARRANTY!
~
5.25"SSDD(P/N3700)
.60
5.25"DSDD(P/N3701 )
.69
5.25" SSDD-96TPI(P/N3702)
.66
5.25"DSDD-96TPI(P/N3703)
.92
5.25" DSDD-HD (P/N3704)
1.79
3.50"SSDD-135TPI(P/N3705)
2.00
3.50"DSDD-135TPI(P/N3706)
2.73
You've used these diskenes hundreds of time s as copyprotected originals on some of the most popular
soflware packages. They're packed in polybags of 25
with POlymer-impregnated sleeves userlD labels and
reinforced hubs. write-protect tabs.
FOR ORDERS ONLY :
INFORMATION
& INQUIRIES:
1-800-621·6827
1-312-256·7140
(In Illinois: 1-3 12-256-7140)
HOURS: BAM -6PM Central Time. Monday-Friday
WE WILL MEET OR BEAT A NY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND OUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITI VE AD.

DISK WORLD!, Inc.

629 Green Bay Rd . • Wilmette. Illinois 60091

DISK
WORLD!

aty.

629 Green Bay Rd . • Wilmene. Illinois 60091

. 60091

The great unl<nown!
•

DISK
WORLD!

n

ATHANA
DISKETTES

Incredible Value!

DISK WORLD!, Inc.

WI

DISK
WORLD!

3M
Bulk Diskettes

.54 ea.

Rd

aly.

~~

5.25"SSDD(P/N1000)
.81
.78
5.25"DSDD(P/N1004)
1.13 1.10
5.25"SSDD·96TPI(PIN1008)
1.58 1.53
5.25" DSDD-96TPI(P/N 1011)
1.98 1.93
5.25" DSDD·HD(PIN 1040)
2.30 2.24
3.50"SSDD.135TPI(P/N1039)
1.58 1.53
3.50" DSDD·135TPI(PIN1046)
2.23 2.17
8.00" SSSD wIWP(P/N1020)
1.54 1.52
8.00"SSDD wIWP(P/N1025)
1.89 1.86
8.00"DSDD wIWP(P/N1030)
2.12 2.06
DATA CARTRIDGES:
(Sold 10 10 a carton only.)
(Add $ 5.00 shipping charges for cartridges.)
DC100(P/N1041)
12.62 12.40
DC300XLP(P/N 1042)
19_38 19.04
21 .45 20.B9
DC600A(P/N1043)

DISK WORLD!, Inc.

DISK WORLD!, Inc.
B

LIFETIME WARRANTY!
Packed in boxes of 10 with
User 10 labels and write protect labels.

WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTlTIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.

ON THE SAME PRODUCTS Mm QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.

DISK WORLD!, Inc.

EA.
Qty .50+

FOR ORDERS ONLY :
INFORMATION
& INaUIRIES:
1·800·621-6B27
(In Illinois: 1-312-256-7140)
1-312-256-7140
HOURS: BAM -6PM Central Time. Monday-Friday

W~~I~LRM~~~~~BE~~~N~~~ifg~~i~~'o~E~~g~~·f~~Eay

WE WILL MEET OR BEAT ANY NATIONALLY ADVERTI SED PRice
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITiV e AD.

1 10

EA.<· 5.25" SSDD(P/N1000)

QIy.50+
5.25" DSDD(P/N1004)·>.

DISK
WORLD!
Printer Ribbons
t extraordinary prices!

FOR FASTEST SERVICE. USE NO -COST MCI MAIL.
Our address is DISKORDER. It's a FREE .MC I MAIL
letter. No charge to you. (Situation permitting. we'lI
ship these orders in 24 hours or less.)
SHIPPING: 5.25" & 3.50" DISKETTES-Add $ 3.00
per each 100 or fewer diskettes. OTHER ITEMS :
Add shipping charges as shown in addition to other
shipping charges. PAYMENT: VISA. MASTERCARD
and Prepaid orders accepted. COD ORDERS: Add
$ 5.00 special handling charge. APO, FPO, AK. HI
& PR ORDERS: Include shipping charges as shown
and additional 5% of total order amount to cover PAL
and insurance. We ship only to United States
addresses. except as shown above. TAXES : Illinois
residents add 7% sales tax .

~.25"SSDD

629 G

~~

DISK WORLD! , Inc.

DISK WORLD!, Inc.

78

aly.

WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDI TI ONS AS THE COMPETITIVE AD.

WE WILL MEET OR BEAT ANY NATIONAl lY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QU ANTITI ES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.

Rd

aly.

5.25"SSDD(P/N4200)
1.03 1.00
5.25"DSDD(P/N4201)
1.23 1.21
5.25" SSDD·96TPI
N/A N/A
5.25"DSDD-96TPI
N/A NIA
5.25"DSDD-HD(P/N4202)
2.35 2.31
3.50" SSDD·135TPI(P/N4206)
1.87 1.84
350"DSDD-135TPI(P/N4207)
2.46 2.42
BULK 5.25" DISKETTES!
(Packaged in boxes of 100 wilh Tyvec sleeves,
user ID labels and write-prolect labs.)
5.25" SSDD(P/N4203)
.92
5.25DSDD(P/N4204)
1.13
FOR ORDERS ONLY:
INFORMATION
& INaUIRIES:
1-800-621-6827
1-312-256-7140
(In Illinois: 1-312-256-7140)
HOURS: BAM -6PM Central Time. Monday-Friday

aty. aty.
20·40: ~
5.25"SSDD(P/N3406)
.B1
.79
5.25"DSDD(P/N3407)
.92
.90
5.25" SSDD·96TPI(P/N3404)
.92
.90
5.25" DSDD·96TPI(P/N3405)
1.03 1.01
5.25" DSDD·HD(P/N3403)
2.07 2.04
3.50"SSDD·135TPI(P/N3402)
1.B5 1.B2
3.50··DSDD·135TPI(P/N34 12)
2.41 2.37
FOR ORDERS ONLY :
INFORMATION
1·BOO·621·6B27
& INaUIRIES :
1·312·256·7140
(In Illinois: 1·312·256·7 140)
HOURS: 8AM -6PM Cenlral Time. Monday-Friday

B

Ea. 100
Oty.

5.25" DSDD

LIFETIME WARRANTY!

iMiji:i!tt!:IU'i;ii'·'ut·

629G

1 13
Oty.100.
92 ~

3M

Diskettes
at .the lowest
prices ever!

Diskette
Storage Cases
AMARAY MEDIA-MATE 50:
A revolution in disk storage.
Every once in a while someone takes the simple and
makes it elegant. This unit holds 50 5.25' diskettes. has
grooves for stacking. inside nipples to keep diskettes
from slipping and several other features. We like it.
(P/N3013)
DISK ~I~'~~~~i :+ $ 2.00 Shpng.
Low·priced, but effective storage for 75 5.25" diskenes.
Smoked plastic top , beige bottom wi th inside dividers.
(P/N2800)
$ 6.49 ea . + $ 2.00 Shpng.
DISK MINDER 36 :
As above. but holds 36 3.50" diskettes. (P/N2950)
DISK JA6D~E~ : + $ 2.00 Shpng.
The original flip-up holder for 10 5.25" diskettes. Beige
(P/N2200) or Grey (P/N2201)
$ 1.65 ea. + .20 Shpng.
FOR ORDERS ONLY:
INFORMATION
& INQUIRIES:
1·800·621·6B27
(In Illinois: 1-312 -256-7140)
1· 312·256-7140
HOURS: 8AM -6PM Central Time. Monday-Friday
WE WILL MEET OR BEAT ANY NATIONAllY ADvERnSED PRICE
ON THE SAME PRODUC TS AND QUANTmES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.

DISK WORLD!, Inc.

629 Green Bay Rd . • Wilmene. Illinois 60091

DISK
WORLD!
Inquiry 11 6

UPER STA

®

DISKETTES:

The ultimate value
in magnetic media.
No one told us how pht nomenally successful Super
Star® diskettes would become.
The idea was simple. Very simple.
We would do the same thing that big companies like
IBM® do in regard to creating a "brand name" diskette.
That is we wou ld go to major manufacturers, buy topquality diskettes in massive quantities, give them our own
name and sell them inexpensively.

A very simple idea
... that worked!
Now, tens of thousands of businesses, government
agencies, schools and individuals have learned that you
don't have to pay inflated "brand name" prices to get
"brand name" quality.
Just buy Super Star® diskettes.

What the world needs now
is a complete line of
high quality, inexpensive
diskettes with a
LIFETIME WARRANTY!
And DISK WORLD! has them!

Quality
... without high price.
We ship almost a million Super Star® diskettes a month
and get very few of them back.
Unlike others who offer a "house brand" or "generic"
diske""s, Super Star® diskettes are top-of-the-line
quality, eXCileding ANSI and IBM standards by 50% or

more.
They are not cosmetically flawed, duplicator product
(where a failure rate of 20% or more is expected) or what
we in the diskette industry refer to as "floor sweepings". a
term which speaks for itself.

A lifetime warranty.
If you sense pride in our description of Super Star®
diskettes, you've got it right.
After all, wouldn't you be proud if you found a way to
deliver top-quality diskettes at about half the price of
"brand names"?

When every bit counts,
it's Super Star®!
Nearly a million Super Star® diskenes a month are
being sold to some of the largest and most recognizable
names in the nation. They love 'em, because they save
money ... and they are dependable.
So now is the time for you to re-discover Super Star®
diskenes.

And we say lire-discover" for a reason.

You've already
used Super Star!
Super Star® diskenes, as noted, are made by some of
America's leading diskene manufacturers ... and the odds
are that you've already used them more than once as the
copy-protected masters on some of the best known
software programs around.
So, when you want the best .. and the least expensive
best...order Super Star® !

SUPER STAR SPECIAL!
Vour choice of storage at $ 4,95!

Buy 50 Super Star® diskettes and get a
storage case for only $ 4.95 (shipping
included)!
These are durable plastic cases with
dividers and are very nice units.
The 5.25" unit holds 50 diskettes and the
3.50" unit holds 40 diskettes.
5.25" Storage Case(P/N31 00) .. $ 4.95 ea.
3.50" Storage Case (PIN 3102),$ 4.95 ea.

Su

er Star

Diskettes

5.25" S S D D (PIN 3800)
.55 e a .
5.25" D S D D (PIN 3801)
.64 ea.
5.25" SSDD-96TPI(p/N3802)
.80 e a .
5.25" DSDD-96TPI(p/N 3803)
.84 e a .
5.25" D S D D - H D (PIN 3804) ct 1.72 e a .
ORDER IN MULTiPlES OF 56 ONLf!
S.2S" Diskettes are poly-bagged in lots of 2S with sleeves, write-protect tabs
and user ID labels.
QUANTITY DISCOUNTS: 350-S00 diskettes, deduct 3%. SOO-700 diskettes, deduct 6%.
7S0-1 ,000 di~kettes, deduct 9%. 1,000+ diskettes, deduct 12%.
All Super Star

Su

3.50"
3.50"

er Star

3.50"

SSDD(P/N3805)
DSDD(P/N 3806)

Diskettes

$ 1.52 e a .
$ 1.86 e a .

ORDER IN MULTIPLES OF 50 ONL VI
Super Star 3 .S0" diskettes are packaged in boxes of SO with user ID labels.
QUANTITY DISCOUNTS: 3S0-S00 diskettes, deduct 1.S%. SOO-700 diskettes, deduct 3%.
7S0-1 ,000 diskettes, deduct 4.S%. 1,000+ diskettes, deduct 6%.

The Super Star
LIFETIME WARRANTY!

HOW TO ORDER:

Super
Star
Diskettes
are
unconditionally warranted against
defects in original material so long as
owned by the original purchaser.
Returns are simple : just send the
defective diskettes with proof of
purchase , postage-paid by you , with a
short explanation of the problem and
we'll send you replacements.(lncidentally, coffee stained diskettes or
diskettes with staples driven through
them or otherwise damaged don't
uali as defective.

ORDERS ONLY:

HOURS:
8AM-6PM Central Time
Monday .. Friday
WE WILL MEET OR BEAT ANY
NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND
QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS.

DISK WORLD '• , Inc •
Inquiry 116

5.25"

1-800-621-6827
(In Illinois:

1-312-256·7140)

INQUIRIES:

1-312-256-7140
FOR FASTEST SERVICE, USE NO -COST MCI
MAIl. Our address is DISKORDER. It's a FREE ,MCI
MAIL letter. No charge to you. (Siluation permining,
we'll ship these orders in 24 hours or less.)
SHIPPING : 5.25" & 3.50" DISKETIES-Add $ 3.00
per each 100 or fewer diskenes. OTHER tTEMS:
Add shipping charges as shown in addition to other
shipping charges. PAYMENT: VISA, MASTERCARD
and Prepaid orders accepted. COD ORDERS: Add
$ 5.00 special handling charge. APO , FPO, AK , HI
& PR ORDERS: Include shipping charges as shown
and additional 5% at total order amount to cover PAL
and insurance . We ship only to United States
addresses, except as shown above. TAXES : Illinois
residents add 7% sales tax.

MINIMUM ORDER : $ 35.00

629 Green Bay Road
Wilmette, Illinois 60091
JUNE 1986 • BY T E
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TOLL FREE

800-854-8230
CA Residents

714-558-8813

OUR POLICY
-Surcharge for VISA or Mastercard.
-Volume purchasing agreements available.
-Orders subject to availablity. -Supply limited on certain items.
-Pricing subject to change without notice.
-ACP Retail Store pricing may vary. Not 'A ..,nn,dhIA

CO!~:ble w/20Mb DRIVECARD

~~g':de

SEAGATE FOR AT

Don't miss out on this unbeatable
system manufactured by Toshiba for
ACP. ACP has sold over 3,000
ADVANCED XT's to satisfied
customers including "true blue" users
like Rockwell, Hughes, and Kodak.
Not only is the price affordable but the
features and compatibility are
unbeatable. For more details call one
of our expert consultants. Don't
hesitate this will be a sellout!

~~~E
PRICE

$699

(Linear Voice Coil Activator)
20 Mb for AT . .. .. . ...... .. $575.00
30Mb for AT ..... ... .... . . $695.00
40Mb for AT .... . ...... . . . $815.00

1.lliic~a~bl~e~&ItI1I.;.aI•

$1495 SET

$36

1~t~~~~~~~~~~~~~~~~~~~~.~d~~~k~d~r~~;e~s;o~r~~~e~N~E~W~2~O~M~b~D~~~w~c~a~r~d~'1
=
~1age ~Pt02 Mb

...... .. Call

* NEW * Advanced ATI
INTRODUCTORY PRICE

.

,_.~~IIIIIIIII ~
.,.. _ / '

ORCHID
PC Turbo 186 w/256K ............ $585.00
PARADISE

95

SET

OF

(9) 256K RAMS

OF

nOOB~d~~~~m~M~em

Short Card by U.S. Robotics with
Telpac I Software .
List $499
ACP ..

$149.95

Buy (6) .. . ...... $139.95
Color/Monocard ......... ........ $185,00 . . . . . . . . . .

~~~~~~~PhiCS Card

I!11""'...IIII=~H+

... 274.00

Irma.................... ....... $785,00
,
~Mono Board w/Parallel
..... $159,00
Irmaline . .
895,00
·
,
Color Board. . .
. .... 139.00
DIABLO/XEROX
-::;l - ::y
Time Spectrum ............ .... Sale Call
620 Serial LOP . . .. was 1495 now $349,00
_ 80286 CPU.8MHz--.:.
PRINCETON GRAPHICS
620 API LOP ..
. .399,00
1 Mb FI
HX·12 RGB (640x240) ..
.$445,00
620036 (36cps) ..
. .449.00
- .2
oppy Disk Drive
MAX·12E Amber TIL. .
.175,00
Tractor .............. was 395 now $99,00
_ Hard Disk Controller w/Floppy
SR-12 ......................... 575,00
F-21 Sheet Feeder . .. .. was 896 now 249,00
_ AT Style Keyboard
HX·12E (690x350) .............. . 545,00
gable for 620 (to IBM) ............. 29.00
_ 192W Pwr Sup , _ 8 Expan. Slots
PROMETHEUS
_ MS-DOS 3.1, BIOS
ProModem 1200 w/Mite (Int) ...... $239,00
iablo SP.ll 10OcPS .............. 129.95
Dlablo ·11 100cps Serial ......... 139,95
Diablo P·31 Wide ..
. ...... 249.95
ProModem 1200B (Hayes Comp.) ... 289,00
Diablo S·31 Wide ................. 269.95
Alpha/Num or Options Proc . . ....... 79,95
Other Diablo Dot Matrix's available .... Call . . . .
QUADRAM
EPSON
Expanded Ouadboard (OK) ..
. ... $185,00
FX85 160cps NLO .....
.$375,00
Gold Ouadboard (OK) .
.. ...... 385.00
FX185 160cps Wide ..
. .499,00
Silver Ouadboard (OK) ............ . 215.00
All Epson Models............ Lowest Price
ADVANCED AT CARDS
Ouadllnk .
. ..... 399.00
EVEREX
ADV·320
Hard Disk Controller with
SIGMA
Graphics Edge or Edge........... $259.00
Floppy for AT ........ $229,00
Color 400 Card .
. ....... . $485,00
HAYES
ADV·6020AN Color/Graphics/Printer
89,95
SHARP
Samrtmod em 1200 ..
. ... $385.00
ADV·8050
2Mb Multifunction with
12" Med.res RGB Monitor ..... .... $269,95
Smartmodem 1200B . .
. .. 349,00
RS·232, Game & Cable .169,95
Smartmodem 2400 ............... 575.00
ADV·8080
3Mb Memory Expansion129.95
CSoTloArRPIM°tlleCr RwO/sN°lftw
CSare ........... 199,00
Smartcom II 2.1 Software .......... 88.00
ADV·8120 Printer/RS·232 and
Hayes Compo 1200 (Int) w/SW ...... 169.95
RS.232 (Op!.) .... . ..... 99,95
Gemini lOX... .reduced TO LOW TO PRINT
Hayes Compo 1200 (Ext) .......... 199,95
Gemini 15X . . .. sale TO LOW TO PRINT
HERCULES
ADVANCED PC/XT CARDS SG10, SR1O, Radix etc ... Lowest Price Yeti
Color Card ...................... $166,00
ADV·6040
Monochrome/Graphics/
TAXAN
Graphics Card w/Software ......... 295,00
Printer. .............. $99.95
415 (640x260) RGB .. was 699 now $279,95
INTEL
ADV-6040·3 As Above for 132 Col .. 139.95
Mod. 640 (Ultra Hi·res) ............ 595,00
Above Board PC or AT ..... .Lowest Price
ADV·6050A Monochrome/Printer
TEMPLATES
IRWIN
Adapter . .
. ... 85,95
Lotus, dBase III, etc ..
. . Lowest Price
310A 10 Mb Tape (Ext) .
. .. $849,00
ADV·6050C 384K Multifunction Card
TITAN
1100 10 Mb (Int) ...
.. ... 495.00
RS·232, Printer, Game ,
A I t PC /256K
I
KEYTRONICS
Clock '/2 Card . .
.119,95
cce era or
w
. . . ... . .. sa e Call
5151 Deluxe Keyboard ..
.. $169.95
ADV-7060
Floppy Controller,
TOSHIBA
5153 w/Touchpad ................. 285.00
2 Floppys ............. 39.95
P321 " 3 in 1" LO Printer .... sale $599.00
PC Jr. Numeric Keypad ...
. ..... . 39,95
ADV·EGA
EGA Short Card ..
.329.95
P341 24 Pin 136 Col. ............. 869,00
MICROSOFT
ADV·6120E Printer, RS·232 x 2.. .79.95
P351 24 Pin w/Serial & Parallel. ... 1099,00
Mouse .
. ................... $125,00
ADV·6250A Multifunction, RS·232,
T·ll00 MS·DOS Lap Top ........ .... Call
Mouse (Serial) ..
.. .145.00
Printer, Game , '/2 Card .. 95,95
WESTERN DIGITAL
6260A
Multifunction, Floppy Cont. ,
Filecard 10 Mb Plug·in ......
. .. Call
MOUNTAIN COMPUTER
20Mb Hardcard ................. $699.95
RS-232, Printer, Game,
Cobra Hard Disk Controller .. . .... $179.95

SYSGEN 20/20

-20Mb Hard Disk

-20Mb Tape
Back-up
-New/Factory Box H--I-+• -PCNT/AT Comp, 1-+-41-1-''''
-Extemal Complete 1-1--1-..1-

1 495. 00

IIiIi.___........

MOUSE SYSTEMS
PC Mouse w/Paintbrush .......... $138.00
ACP Mouse w/Keyboard ........... 149,00

ADV-6280
ADV-6090

~o~r~e~Ory

Card, OK1~:::~
Mono/Color/Graphics,
Printer 80/132 Columns179.95

(9) 64K RAMS

$7.95 4128 PIGGYBACK RAM
$120.00 8087·2 Coprocessor

Call for complete Monochrome or Color

AST
Sixpak Plus w/64K ..
.. $235.00
Advantage 128K, AT ..
.. . . 399,00
AST 5251·11 ................ .. .. 575,00
AST 3780
575 DO

.=!tt+H

PC UPGRADE SPECIAL

00

RGB system prices with 10 or 20 Mb hard

$449 ~~=:ard $699

Package (1 Vr War) Plug·ln 1 Vr War)

ZENITH
ZVM·1220/30 12" GrnlAmb TIL. .. $109.00
ZVM·1240 & ZVM·135 RGB . . .
. . Call

Reg . Retail $3300 H--I-+-,
;

...;.......;::;;;.;:;;;~;;.;...,~.~.i ACP Only

$999

I-+-I-+--'

Grid Compass MS-DOS Lap
Computer Demo Sale Call for

D t'l 100' .
e al S.
S In
Stock as Low as

$84900

."IIIII•••iii.~"."~~dttt

,.-,-;--r-;

EGA SPECIAL
New Advanced EGA Card for
High·res IBM Graphics,
SPECIAL
PRICE!

Only

$28888

H-+--+-l

UNBELIEVABLE!
Mlcropro INFOSTAR SYSTEMI includes
Datastar. Reportstar (PC DOS) ...... $99.95
IBM brand Pascal Compiler .
. .. 99,95 H--I-H
IBM Pascal Reference . .. .
. ... 49_95 H-+-H
IBM DOS 2,0 .
. ...... 24.95 H-+-H
Visicalc IV IBM ........ " ......... 39,95 H--t--1-l
Compaq MS DOS/BASIC ver.2 ....... 49.95 H--i--1-l

WE WILL MEET ANY PRICE FOR CURRENT PRODUCT
ADVERTISED IN POPULAR MAGAZINES. POLICY
APPLIES FOR BOTH SOFTWARE AND HARDWARE!
UPS POWER SUPPLY
a_.. Up ~..... ,., w_ I....

APP'e-c-......

DRIVE CABINETS

sm.co

UPS-PC 200 Wllta
UP5-X1300Wtns
UP5-AT 800 Wins

419.00
739.00

A·B PRINTER SWITCH
An AS Swilch allows 1,1. . 011Wo printer. with
)'OUr c:omputMayIt.m, W• • 1Odc over 15dll159.00
59.00

NEW NECV20

TANDON FLOPPYS
PULLOUTS

68000
88OOOll0

eeoo

6602

6502
6502A
6502B

6035

TANOON TM1Q().2.
.69.95
TM1QO.1 .............. . .. 39,95
TM848-1
. . . . . 99.95
TMB48-2 .
: . 169.95

8OJ9

ALMOST SOLD OUT

Send or Call tor Ust
TRANSISTORS/DIODES

""

$18.95

INTERSIL STD BUS BOAROS

DIC RAINBOW UPQRADE

Build Your Own
XT Compatible
.$156.00
. ... 27.95

• 8 Siol XT MB .

• Xl·BIOS .

• 130 Wan Power Supply .. 85.00

... . 49.00
• Flip-Top Case .
• XT Keyboard ... . .. .. ... 75.00
• 'h Ht 360K Floppy .

. ... 99.00

• Floppy Controller.

. ... 49.95

• Monochrome Adapter .. . . 49,95

• TIL Mono Monitor .
. 97.n
• 258K RAM .
. .... 36.95

PN2222A
PN2369A
PN918
2N 2218A
2N2219A
2N_
2N2901

71$1.00
511.00
3/1.00
.45
.45
.45
.25
' .69
411.00
411.00
1.69

'"3055

'""'"

2N3638

2N3n2

2NJ904
2N3906
TI P29A
TlP30A
TIP3IA
TIP32A
IN41 48
IN75 1
IN4002
IN4004
MP02232

11 11.00
211.00
211.00
211.25
211 .25
25/1.00
511.00
1211 .00
1011.00
1.49

$4.50
8.90
9.SO

.1 uF DISC BYPASS CAPACITOR

.OluF MONOLITHIC CAPACITOR
.1 uF MONOLITHIC CAPACITOR

1.25
1.25

...

.79
.29
511.00

CORCOM EMI FILTER
$4.50
1.49
.35
.95

Torin 3" TA.JOO Fan
Tarin 4.1SS" Muffin Fan
I2VOC Fan
Finger GuardltIdd
POWP6t Corda add

NEWI
NEWI
NEWI

$9.95 '
12.95
14.95
1.49

100
$ .08
. 15
. 15
.09
.18
. 16

.17
.17
.10
.19
.19

AC/DC 24V POWER
SUPPLY SPECIAL
24V@1AOpen Frame

MUFFIN FANS
OY,", 10,000 In ltook

OEM Model
Reg 34.95 . ACP ONLY

1,,"
8 Pin STflP S .13
14 Pin STflP
.15
.17
18 Pin STIlP
18 PIn STflP
.20
20 PinSTflP
.28
22 PinSTflP
.29
.29
24 Pin STIlP
28 Pin STII.P
.39
38 PlnSTflP
.45
40 Pin STIlP
.48
64 Pin S TIlP
3.95
WIREWIU.f' (GOLD)
I""
8PlnWWt3l. S .49
14PlnWWf3L.&2
16PlnWWf3L
.65
18P!nWWf3L
.88
20 Pin WNf3l
.99
22PlnWWf3L 1. 19
24Pln WWf3l 1.25
28PInWWf3l 1.49
4OPlnWWf3L 1.89

100
$ .10
.11
.12
. 17
.26
.27
.27
.32
.38
.42
3.25
100
S.4O
.49
.55

.n

.96
1.13
1.17
1.39
1.75

TI!XTOOU21F ZERO INS!ATION

16 Pin $8.75

24 Pin '7.815
28 PlnSS.95
(WI Stock All Typel of 8oeketa)

•

CALL ACP FOR ALL YDUR
VDLUME IC REQUIREMENTS

lao

1.ill
$3.95

$3.25

<4.15
2.15
4 .75

4.10
2.60

zao-PIO
UO-SIO/O
Z8G-SIOJl
zao..SIOI2
UO-SIOIII

Solder Header
At Angle Solder Header

ACP NO
ICHu S

'.85

D-SUBMINIATURE
1·24
$3.10
2.40
MIg HIW $ .99
$5.95
5 .25
MIg HIW $ .99
$8.95
6.00
Hood $3.25
Mtg H..w $ .99
(OTHER STYLES IN C"'TALOG)

25

02.80

DB2SS( Fe m&la
DB25P(MaJe)
Hood $1.25
DE37S(Female)
OE37P(M aII)
Hood $1.15
00505 (Fl mall)
D05CtP(MaJI)

2.29
$5.75
5.10

.....
5.15

CENTRONICS
IDC36 Pin Male
IOCJ8 Pin Flmale
Solder J6 Pin Ma!e
Solder 38 Pin Flmale
(C ... Ll TOU FREE FOR IDC'.)

9.49
1.49

8.85

NUMBER OF CONTACTS

20

28

34

40

50

.79

1.20

1.65

2.10

2.40

3.00

.79
.75

1.20
.95

1.65

2.10

2.40

1.35

1.50

1.85 2.10

5.95 6.75

7.25 8.25

Ribbon Header Socket

IDSxx

IDMxx

5.25

Ribbon Edgecard

IDExx

1.70 2. 15 2.50

2.60

3.70

Wlrewrap Header

IDHxxW

1.80 2.90

4.25

4.95

6.SO

At Angla WfW Header

IDHnWR

1.99 3.10 4. 10 4.20 4.60

7.15

3.95

NOTE: To order In sert number 0' contacts In plac e of xx in ACP part number.
ORDER QUANTITY OF SOpcs (mind) AND TAkE AN ADOITTIONAL 10~ OFF.

UV EPROM
ERASER
We Stock Full Line
of UV Products
ALSO PROM PROGRAMMERS

THERMAL PAPER
BV, x 11 • 500 SHEETS
5000 Packages Available
WhHe Supply
Lasts!

$3 991Pkg.
•

26.95

'263

8.25

6.75

'.25

..

"8'"

5.50
6.45

e."

82a1

8'"
8289
6292
6141

8'"

8n9
8155A

11 .95
44.95
12.95
27.95
24.SO
24.SO
34.95

8.95
9.25
17.95
17.95
9.50
22.95

' .50
9.50
8.50

22.95

$34.95
34.95

uPD165
I nl
1191
1793
1795

8845
68845
8841
46505
88047

I_

$9.95
15.95
22.15
21 .50
21 .SO

1'191
2791
21'93
2795
2191

$21.95
32.95
32.95
32.95
21.95

16843
8272
1691
2143
9216

I

$1, .9518275
$28.SO
TMS9918
17.95
7220
34.95
8350
11.50
5027
17.95
8545
14.15
5031
2 1.95
8002
19.50
NEC7220 Graphics

$28.95
19.95
6.95
6.95

$l9.SO
39.95
14.95
19.95
34.95

UARTS/USARTS
$3.85 I 2350
3.95
6.75

8250
11.16402

$ 8.95 1 'M" ' "

10.SO
7.75

53.90
3.65
5.SO
2.95
3.95
2.95
7.SO
5.60
2.95
3.75
4.95

1702 (ImS)
2708(4501'15)
2758(5\1)
2716 (4SOnS)
2718 (35OnS)
2516(5\1)
TMS2716
2132 (4S01l5)
2132(2501'15)
2732(2001'15)

TMSS501
2651

$8.15
14.95
8.95

2732A-4 (4501'15)
$ 4.50
2132A (250nS)
6.95
2732A·2 (2001'15)
8.95
2764 (450nS)
2.95
2764 (2SOn5)
3.95
2164 (200nSJ
4.95
TI.1S2564 (4SOnS)
9.95
MCM88764 (4501\51 19.95
MCM881G6(35OnS) 21.95
27128-3(3001'15)
9.50
21128(2501'15)
15.95
$9.95
10.95

C"OS EPRO.. S
27CI6

STATIC RAMS
2101 (4SOn5)
21L02 (4SOnS)
2102·1 (4SOnSI
2I l 02.2 (25OnS)
2111 (4SOnS)
2112 (4SOnS)
2114 (4501'15)
2114l-4(450n)
2114l·3(3OOn)
2114l·2(2OOn1
2141 (5505)
4044-4 (45On5)
4Q.44.J(3OOnS)
4044-2(20005)
UP0410 ( l OOnS)
5101 (CMOS)

$2.29
.99
.11
1.39
2.75
2.75
1.45819.50
1.698/12.SO
1.798/13.30
1.898/13.90
4.SO
3.25
3.75
4.35
3.75
3.50

MK4 116
$4.95
TMM2016-2 (2OOnS) 4. 10
TMM2016-15(I50n) 4.95
TMM2016-1 (10005)6. 10
H1.16116P", (20005)4 .15
HM6116P·3{150nS) 4 .95
HM6116P·2(120nS) 8.85
HM 6 11 6lP-4( l P)
5.90
HM0116lp·3(lP)
0.15
HM8 11 6lP·2(lP)
9 .95
Z8132 (3OOn5)
32.95
HM6264P'15(ISO) 32.95
HM6264LP·15 (LP) 36.95
145 189 (35n5)
1.85
3.95
93415 (SOn5)
93422/93425 (SOnS) 3.95

DYNAMIC RAMS
4027 (250n5)
1103 (300n5)
4118N·2(ISOnS)
4116N·3 (2OOnS)
41 IBN .... (25OnS)
4'64N"50(I5On)
4164N·2OO(2OOn)
4164N·12O(I 2QnS)
TMS<lI64 (I SOnS)

$.99 TMS4416 (200oS) sa.95
.79 TI.1 544 16(I50nS) 7.75
1.25 41256-ISO(IS<>n)
2.15
2.15
1.1041256-2OO(2OOn1
.99 TM54050 (JOOnS) 1.85
4.25 TM54060 (JOOnS) 1.85
3.SO MM5280(3OOnS)
1.65
1.65
4.95 UPD411 (3OOnS)
2.95 MM5298 (2SOnS)
1.65

(SUPPLY LIMITED)

SYS GEN 20 Mb
w/20Mb Backup

4000 5 .26 4028 $ .65 4059 57.90 4505
4001
.22 4029
.75 4060
.85 4506
4002
.22 4OJO
.39 4068
.39 4507
4006
.19 4031 3.25 4069
.28 4508
4007
.22 4032 2.154070
.35 4510
4008
.95 4034 1.91 4071
.28 45 11
4009
.39 4035
.79 4012
.28 4512
4010
.39 40311.954073
.28 4514
4011
.24 4040
.75 4075
.28 45 15
.24 <1041
.754076
.754516
4012
4013
.35 4042
.65 40n
.35 4518
4014
.154G43
.854078
354520
4015
.39 4044
.69 4081
.29 4555
4016
.35 4048
.80 4oa2
.29 4556
401 1
.65 4047
.89 4085
.954586
4016
.19 4048
.99 4086
.95 8OC95
4019
.39 4049
.35 4093
.45 BOC91
4020
.89 4050
.34 4094 2.95 MCI4408
4021
.69 4051
.15 4OS6 1.90 MCI4409
4022
.69 4052
.15 4099 1.85 MCI4410
4023
.25 4053
.15 4501
.69 MC I4411
4024
.59 4055 3.95
.95 MCI 4412
4025.25
2. 95 4503
.49 MCI4419
4021
.45
C"'Ll FOR 74HC

ft

59 ea.
PACKAGE

OF 100

·· .. MPCS··
OSIOO
Hub Rings
TYVlc Cover
Major M!gr .

a....... DlIK.n..
VERBATIM 525-01 SSIOD
VERBATIM 550-01 DSIDD (IBM)
I.1AXELL 1.110·1 SSIOO (All)
MAXELl. 1.11).2 DSIDD (IBM)
UAXELl DI 5KS lOt AT (96tpi)
OYSAN 104/10 SSIOO (All)
OYSAN 104120 DSIDD (t8M)
ACP SSIOO (All)
ACP OSIDO (IBMI
~

(IBM PC OSOO)

WOW I
SupplV limited

3200
33.00

29.00
31.00

28.95
38.95
32.95
49.95

26.95
38.95
30.95

$39 95

PC Jr. Color Adapter.
. ... $29.95
PC Jr. TV Adapter .
. ... 29.95
PC Jr. Operation Manual .
19.95
PC Jr. Compact Printer . ... .. . .. 69 .95
PC Jr. 64K Adapter .
. .39.95
Lotus 1·2·3 PC Jr. .
. .. . .. 179.95

* TI DEMO SALE *

TI Professional CPU. . .. . .... $750.00
TI Professional w/1 OMb.
. .1050.00
TI Monochrome .
. .. 119.00
Lotus 1·2·3 TI Pro. . ......... 229.00
Home Accountant ..
.69.95
64K Upgrades .
.99.95
3·Plane Graphics Adapter ..... . 169.95
Plus Sale On More TI Software!

LINEAR
lMI08AH $3.95
l MJOOH
.99
l M30 I N
.35
lMJ04H
1.89
LM305H
.95
LMJ06H
4.15
LM307N
.40
lM308CN
.65
LM310CN
1.65
.62
LM311CN
LM3 12H
1.75
lM31 8CN
1.45
lM31 6H
\.55
l M319N
1.19
LM320(_\'Aa)
lM324N
.55
LM339N
.95
lM 340(soe\,Rs)
lM348N
.95
lM358CN
.65
LM359
1.75
LMJ80N
2.95
lM310N
4.95
l M373N
3.95
l M376 N
3.75
lM 3nN
1.90
lM380CN
.85
LM380N
1.05
lM38IN
1.59
lM382N
1.35
lM383N
1.95
LM384N
1.15
LM388N
.89
lMJ87N
1.29
lM 389N
1.15
lM392N
.69
lM723N
.48
l M12JH
.55
NE531
2.85
NE555
.35
NE5sa
.65
NE558
1.49
NESSI
23.50
2.85
NE564
lM565
.95
lM566
1.45
lM581
.65
NE570
3.85
NE511
2.90

NE590
$2.45
NE592
2.70
lM109N
.55
lM109 H
1.90
.68
LM710
lM111
.15
lM115
3 .95
.55
lM12JN
LM12JH
75
LM133
.98
LM139
1.85
lM14 1CN
.33
.40
LM741 H
lM141N
.29
lM147
.85
lM148
.55
LMl014
1.15
lMI 303
1.90
lMI3 10
1.45
MC I 330
1.85
1.65
MCI349
1.1 5
MCI350
1.85
MCI358
MCI312
8.15
lMI414
1.55
lMI 558H 2.99
2.35
lMI612
8.10
3 .40
lM I830
5.45
lMI811
LMI872
5.45
l MI8n
3.20
l MI889
1.90
l M1896
1.70
UlN 200 1 1.95
UlN 2003 1.49
XR22O&
3.15
2.90
XR2207
XR22O&
2 .40
3.75
XR2211
LM28np 2.00
l M2818P 2.25
LM2900
.83
.99
LM""
.69
LM,..,
LM2907
2.45
LM 29 11
2.85
LM J900
.55
LM3905
1.1 5

""""

LM3909
.98
lM39 14
$2.95
lM3915
2.95
lM3916
2.95
MC4024
3.15
MC4044
4.35
RC4131
3.15
RC4138
1.19
RC4151
3.75
CAJ023
2.15
CAJ039
1.25
CAJ046
1.25
CA3059
2.85
CA3060
2.85
CA3065
1.69
CA3080
1. 10
1.60
CAJ081
CAJ082
1.60
CAJ083
1.55
CAJ088
.80
CA3089
2.95
CA3096
3.45
CA3130
1.29
CAJI40
1.15
CAJI48
1.19
CA3150
1.49
LMI3080
1.25
lMI3600
1.45
lM1 3700
1.45
l F341
2.19
LF351
.60
lF353
.99
lF355
1.10
lF35B
1.1 0
LF351
1.39
Tl011CP
.79
Tl012CP
1.35
Tl074CN
1.90
Tl08ICP
.59
TlD84CN
1.90
TL494
4.10
TU96
1.65
TU91
3 .20
MC3423
1.49
MC3453
4.95
MC3456
1.29
3.15
MC3459
MC3469
5.25
MC3470
7.95

VOLTAGE REGULATORS

7s:,s~:.'':'5,

69

24\' .. •
78lOS, 12. IS\' . . .. . . .65
78M06O ....
. .. .. 89
18MGJ79MG .. . . . . . 1.49
18H05KC . . . . . . . . . 6.75

7~,KI~~4\' . . . 1.29

i~2~s,05. 24\' .. ..79

~.K,~~~4\'

1 .39

...
19l05, 12. IS\' .. . . . .75
LM309K ... ...... .. 1.25
LM317HIK . .... 1.2513.85
LM323K . . . . ...... .4.85
LM337K ........... 3.75
lM3J8K . . . . . . . . . . 8.15
l M350T . .. . .. . .... 4.55
lM350K . . . . . . . .. . . 4.75

SPECIAL PURPOSE CHIPS
MCI4411 $II.SO
11.50
BAI941
34702
12.50
SOl8
14.95
6118
10.50
5301
10.50
MC4024
3.15
8036
3.75
5369
3.SO
58167
12.25
SPlooo 5poecn

58174
511 .25 95H90
5832
3.15 164n
AY52316 11 .50 16486
AY53600 11 .50 16489
2513-00IU 9.50 AY38910
2513-002l 9.50 AY38912
UP07201 21.95 SSI·283
3341
4.50 \'olrax
IIC90
13.25 Olglta/ kllr
MCI5908
2.95 lMIJ600N
59.95
TRI663 5\' UART

$ 9.25
3.15
5.15
6.75
1.95
7.95
36.95
39.95
34.95
1.95
54.25

AOC08OO 514.95 1 AOC08 17 $9.75 1 140816
ADC0804
3.45
OACoaoo 4.16
1408L6
DAC0808
1.90
DAC0&06 2.65
OACloo
AOC0809
4.45
DACI020 1.95
OAC08
AOC0816 14.25
DACI022 5.85
OACOI
A01523JN 1.99
LF353N
1.99
LFI320IN

$1.95
2.85
7.95
1.95
6.95
1.99

64K UPGRADE (S., of 9)$14.95
256K RAMS (S., of 9) $36.95
CABLES/ACCESSORIES
IBM PARAllEL (Shielded)
IBM SEAIAL(Sh lelded)
KEYBOARO EXTENSION
RS232 GENDER CHANGER Male·Male
R5232 GENDE A C HANGER Female·Fomalo
NUll MODEM ADAPTOR

4.95
9.95
9.95
9.95

DISK DRIVE SPECIALS
Toshiba ND04D OSIDO (BM . . .... $1 09 .50

Toshiba ND04 E-G for " AT" . . ... 119.50
Toshiba NOOSOE-G 1.2Mb for "AT"149 . S0
A LL W ITH MOUNTING KIT

$999.00

SUPER NUMERIC
KEYPAD

Manufactured by Keytronics. We have sold
1000's of these.
ACP
Reg Retail $99
or 6 for 29.95 ea

$.29 1 14C14 s.65 1 14C16 1 $1.15 174C373 $2.35
.29 74C65 1.89 14C115 1.15 14C374 2.35
.29 74C90 1.15 74C24O 1.89 74C901
.59
.35 74C93 1.15 14C244 1.89 14C922 4.45
.35 .. ORE 14C IN STOCK -"'LSO IN CATALOG

'''IHSKETTI:I
VERBATIM 6" SSIOO
VERBATIM 8" DSIDO
DYSAN 8" SSJO D
DYSAN 6" OSIDD

-----

74COO
14COO
14C02
14C04
74C08
74CIO

EXPANSION MEMORY
I Box 10 Box
$22.95 519.95
27.95
24.95
17.95
19.95
24.95
22.95
43.95
-4695
27.95
25.95
3495
31 .95
14.95
12.95
1795
15.95

...... Dt&KaTTal

VERBATIM 3 ..... • MFJ50 (MAC)
MAXEU 3 ..... ' MJCROOl5K (MAC)

liiJI"_,.

8.95
1.\0
1.10
1.90
.711
.19
.19
\.18
1.19
1. 19
.65
.75
.95
.95
1.35
1.50
.49
12.95
12.95
9.95
11.95
12.95
4.95

DATA AQUISITION

DISK SPECIAL

3.00

Ribbon Header

3.75

$8.15
69.95

8211
8275

",.
8262

DISK CONTROLLERS

".85

10

IOHxxSR

.,,'

"8" 8.01.1Hl

8.50
8.50
8.50

' .25
6.10

' .50
7.25

IDC CONNECTORS
IDC TYPE

'.50

EPROMS

$11 95

5-100 ST
S-100WW
« Pin ST
.... PInWW
12 Pin ST
72 Pin WW

$5.25

2.15
3.75
8.50
8.95
3.SO
9.SO

2.50
750
'.00
2.95
' .50

zao.o .....

10llA
10lSA

EDGE CONNECTORS

BOLOEAT...,L

6522
6532
6551

"A" 4.0MHI
2.25

TM52532

ICSOCKETS

7.90
6.15
2.20
22.95

CRT CONTROLLERS
1·99

s rD ~ 3 Conductor FlIteI'
UnICordlotabcMi-81001
UnI Cord 2 Conductor - 8 i0oi
UneCord 3 CondUC1or-8 i0oi

$8.75
9.1 5
4.25

82 1.
$3.15
8216
1.95
8224
2.20
8226
1.95
8228
3.40
6231
13.15
8231·5 15.95
8238
4.25
8243
3.95
10.50
8250
8251
4.25
825 I A
5.95
825J
6.15
8255
4.25
8255A
5.95
6257
5.75

Z&O-CPU
Z&O-CTC
ZlO-OART

$.89

$ .09

Jumbo Rid
JumboClleen
Juml)o Yel1ow
1.111'115111 Rid
MlnlSb:aG ,ean
1.1111'11 SIze Ylliow

6504
6507
6520

$5.15
5.15
2.GS
4.90
9 .iS
24.50
129.95
11.50
86.95
6.75
6 .15
28.95
23.95
31.95
3 .25

LED LAMPS
100IS5.50
l00J6.SO
100111.25
100114.25

6875
6880
68047

5."

z..aO

Z8030
Z8530

$ 591'N33
1:39 <lN35
.55 4N37
1.69 4N 38
.65 TIll 17
.65 SPX33
.69 4N25

CAPACITORS
.OluF DISC BYPASS CAPACITOR

6980

111$1.00

OPTOISOLATORS
MCT·2
MCT-6
MCT.a8
MCA·255
4N26
4N21

2.90

1.4.50
12.15
11 .95

8000

PillS Many DEC Software/Hardware Items!

,, 10 40%

8821

8828
6840
6845

JUNE SPECIALS

CMOS
$3.25

6500

192)( UPGRADE CARD •.•... 141.15 Bare

:~u:eous:

I= $~:~ 1=

l~:::~

2.90
7.15
18.95
9 .50

"""
.....

8080A
8085A
8OC85A
8086
8081·2
8088
8069
6155
8156
8165
8202
620J
8205

PIN upO 70108

IF NOT - CALL &
GET ON OUR MAIL LIST.

6800

IBM Slyll Hard Olsle wilh power
.upplyand la n
$179.00
OUII Hard Ola k wlpower au p & Ian
295.00
DUll 5v." Full HI lghl val1ical mount
85.00
DualSv." Full Hlighl horizontal moont
99.00
Dual5V." Thlnllnl wlpowar ,up & fan
50.00
Single 514" Fun Height wlpowar 'up & Ian 56.00
Single 5V. ·' Thlnline wlpower.up & Ian
80.00

' .... nt c:onllguratlons.
AB Swilch (Centronics)
AS SwIIch(OB25)

GET OUR FLYER?

7400
7400
1401
1402
1403
7404
1405
7406
1407
1408
7409
1410
7411
7412
7413
7414
1416

$.1874413
. 187447
. 18 7448
. 18 1450
. 18 7451
.23 7453
.49 7454
.49 7459
.24 1460
. 19 7410
.197472
.24 7413
.38 7474
.34 7415
.497416
.49 7479

$ .68 14123$ .45 74176$.69
.65 14 125 ' .4274177
.69
.88 74126
.44 74179 1.34
.19 74128
.49 14180
.75
. 19 74132
.45 74181
1.75
.19 14138
.15 14182 1.1 5
.19 74 141
.85 74184 2.25
.25 14142 2.95 14185 2.25
.37141433.7074 190
.87
.29 14144 2.95 74 191
.67
.29 74145
.5914192
.61
.33 74147 1.49 74193
.67
.34 74148 1.1974194
.61
.38 14150 1.09 74195
67
.34 74151
.55 74196
75
4.60 14152
.61 14197
.86

i:~

:~: ~=

;:~~ , :~ ~::= : ::~

~:~
~:~
~:~
;:~
;~~
;:~
;::~

;::;
;:::

:~;:
:~;!:
:~ ~:::
:~~ ;::;
:~ ;:~
:~ ;:~
:;: ;::~

:

f--+-+-+-+I-l-l-l-+I-l-l-l-+I-l-l-l-+I-l-l-l-+I-l-l-l-+I-l-l-l-+-

f--+-+-+-+-

:~ ~::~ ::: ~:~: ':j: I- l-l-l-+, :~ ~::~ , :~ ~:~~; .: :~ I-l-l-l-+:~ ;::~ ' :~ ;:~ , :~ I-l-l-l-+:;; ;:::i ::: ;:;: ;:: I-l-l-l-+:~ ;::!! :~: ;:: : ::~ f--+-+-+-+2:~~ ;:::: ::~;: :~! I-l-l-l-+' :~ ;: : ~~ ~:~~ ;:~ ~~ I-l-l-l-+, :~; ;::~ , :!~ ;::;; 4:~; ;:;~ : :~ I-l--I--I-+' :~ ;:: ~ :~ ;::;: ::: 74490 2.25 I-+-+-+-+74LSOO

14lS00
74lS01
74lS02
74lS03

$ .15 14lS1\3
.15 14l S1I4
.1 5 74lS122
.15 74lS123
.24 74 l S 124
74 l S05
.2574lS1 25
741508
.21 14lS126
741509
.28 74lSI32
14lSIO
.25 14LSI36
74lS11
.33 14lS138
74lS12
.33 14lS139
14LSI3
.39 74lS145
74lS14
.59 14LS148
74lS15
.33 14lS151
74lS20
.26 74 l S153
74lS21
.29 14lSIS4
14lS22
.29 7415155
74lS26
.29 14lSI56
14lS21
.29 74lS151
14lS28
.29 14L5158
7<LS30
.25 14lSI60
14lS32
.33 14lS161
14lS33
.53 14lS162
74lS31
.35 14lS 163
74 l SJ8
.39 14lS164
741540
.25 74lS165
14lS42
.44 14LSIG6
74lS41
.14 74lSI68
14LS48
.7414lS169
14lSS1
.25 14lS110
74lS54
.29 74lS173
74lSS5
.29 14lS114
741573
.39 74lS175
14LS74
.34 1<1lS18 1
74lS15
.39 74l S190
74LS16
.39 14lS191
7.lS76
.39 74lS 192
74lS83
.59 14lS193
14lS85
.6914lS194
74lS88
.39 14LS I 95
14lS90
.54 74lS196
14l S92
.54 14lS191
.54 14lS221
14lS93
74lS95
.15 74 l S24O
.89 14lS242
74lS96
14lSI07
.39 14lS243
74lSI09
.39 74lS244
14lS112
.39 74lS245

""""

$ .36 14lS241
.39 74lS2-46
.45 14LS249
.95 7415251
2 .15 14LS253
.49 74lS257
.49 74 l S258
.59 74l52S9
.39 14lS200
.59 14L$261
.59 74lS~
1.19 74lS273
1.38 74LS215
.55 14lS219
.55 74lS283
1.49 74LS290
.69 14lS293
.69 14LS295
.69 14lS298
.69 14LS324
.69 74LS347
.69 14lS348
.69 74LS3S2
.89 14LS35J
69 14lS363
.90 14LS385
1.90 14l S366
1.15 14lS387
1.15 14lS368
1.40 14l S313
.61 74lS374
.67 14L$315
.81 74lS3n
1.95 1415385
.85 14LS386
.85 74lS390
.78 14lS393
.76 14lS395
.69 14l S399
69 74lS424
.79 14lS668
.79 14L$610
.8981lS95
.95 61lS96
.95 81LS97
.95 81lS98
1.25 25152521
1.45 25lS2569

..... I-+-+-+-+I--I--I--I-+-

$ .14

.59
.59
.59
.59
2.95
.59

f---JH--++
I-+-+-+-+I--I--I--I-+-

2:: f--+-+-+-+-

;:~ I-+-+-+-+:!: I-+-+-+-+-

.~

f--+-+-+-+-

:: I-+-+-+-+i:!; I-+--I--I-+::~ I-l-l-+-+: :~ 1-1-1-1-1.: : 1-1-1-1-1::; 1-1-1-1-1::;; 1-1-1-1-1, :~

f-f-f-f-j-

I::; I-I-l-l-+-

: : :~ I-l-l-l-+::~;
2.95
1.75
2.29
1.45
1.45
1.45
1.45
2.65
3.50

I-I-I-t-I1-1-1-1-11-1-1-1-1I-I-t-t-II-I-I-l-+I-I-l-l-+-

74SDD/PROMS '
74500 $.29
14502 .29
1.503 .29
74S04 .45
74505 .45
14508 .39
74509 .39
14510.35
74S11 .35
14515 .35
14520 .35
74522 .35
14$30 .35
14532 .45
74538 .89
74540 .39
74551 .35
14564 .39
14565 .39

74514 $.55
74585 1.89
74588 .55
145112 .55
14511 3 .55
145114 .55
1451242.69
1451321.39
745133 .45
745134 .50
745135 .69
1451361 .39
745138 .89
145139 .89
145140 .55
145151 .99
745153 .99
145151 .99

;:~:: ~::: ;:~= $: :~~ I-I-l-l-+;:~:~1 : :~: ~:~;:;:
1-1-1-1-1;:~:~. : :~: ;:~;! ;:g: I-I-I-t-I;:~:=
;:~~: ~::; I-I-I-l-I;:~~: :::! ;:;:;;: :::; I-t-HH;:~~:~ 1.99 ;:~;;: :::; I-l-HH;:~;:; ::: ;~;~: ;::; I-h H H;~;~
;:~;;: ::!; I-H H H;:~~s! :::: ;~~
I-f-JH H-

:::;

::::

i:::

CAll FOR 74HC
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Calit=ornia Digital
17700 Figueroa Street. Carson, California 90248

IBM CtJmpalilJle CtJmpuler

NOW

YOUR COMPUTER

'9i

CAN READ!!

r.I: __ _

Omni Reader ... the first optical character reader
designed and priced for small computers.

------=-~~~==~~
DAT APRODUCTS S

I

\

Copy
• 256K Expandable to 640K on Motherboard
• Double Sided Double Density Disk Drive
• IBM Type Keyboard (with LEO Indicators)

• Floppy Controller Card
• Eight Expansion Slots
• 135 Watt Power Supply

The Eclipse 16 is an outstanding value in IBM Compatible Computers . After careful research and evaluation we found it to be the most reliable unit.
Our computer includes some of the newest features available, such as the
4.7MHz, multi-layer motherboard with 256K of RAM upgradable on board to 640K.
A generous eight expansion slots and 135 Watt power supply give you ample
room and power for add-on boards. The enclosure has an easy-access flip top lid
making upgrades a breeze. And our floppy controller supports up to four drives, so
as many as three additional drives can be used. Finally, each computer is
configured and fully tested before sending it to you.
Satisfaction Guaranteedl We're really excited about this new unit, and so sure
you will be too ... that you may return the Eclipse 16 for a full credit towards an IBM
PC if you are not completely satisfied .

• Manuscripts
• Contracts
• Articles
• Forms
• Invoices
• Purchase Orders

Applications
• Mailing Lists
• Editing
• Data Base Management
• Transfering information
between incompatible
systems.

OPTIONS
20MB Hard Drive w/Controller ............. $495
Additional Driveclnstalied ......................... 99
Irwin 10 Meg. Tape Back up .................... 489
Upgrade from 256K to 640K RAM ............79
8087 Math Co Processor.........................119
Color Graphics Card .................................79
Monochrome Graphics Card .................... 99

RGB Color Monltor .................................. 199
TIL Monochrome Monltor ...................... 139
Microsoft Mouse ..................................... 139
Upgrade from Floppy Conlroller to Disk I/O
2 drive controller, clock/cal., software
parallel, serial, and game ports ................79
1200 Baud Inlernal Modem w/Software 179

Uses a standard RS-232 serial port hookup
to interface eaisily with your computer.

~~I!~EI"9
~

1200 BAUD MODEMS

UII"Link 1100
The UitraLink is a 1200 baud HALF DU·
PLEX bell 202 compatible internal modem
card for the IBM/ PC. This unit operates full
duplex at 300 baud.
The UitraLink adds a voice/ data de men·
The Team 212A offers all th e featu res of the Hayes
Smart Modem 1200 for a fraction of the price. Now is
your opportunity to purchase a 1200 baud modem at
the price of a 300 baud modem.

SIGNALMAN
300 BAUD

The Anchor Automation Mark VI is a 300 oaud direct
conn ect modem that plugs into any slot of your IBM/ PC.
This modem supports auto answer and auto dial capabilities. Other features include telephone number storI receive text files, single key-stroke dialing
many other functions provided on d isk. Th e
originally priced at over $300.

WINCHESTER
HARD DISK DRIVE

.,

I

s~n ~si~~r ~~.; ~;rh~~a~t~d~~ ?;i~~g"~.
~a~ornia tPigitals price is only $99.

MODEMS

ECp-1200
ECP'1200B
HYS·2400
FUJ -1935D
TEM·SM 1200
UTL· 1200A
CTS·212AH
CTS·212SFT
Terminal software for CTS 212AH
PRM-P12oo
Prometheus 1200 super features
PRM·P1200B
Prometheus 12008 internal PC
SGL·MK6
Signalman Mark VI, 300 baud internal PC
HYS·212AD
Hayes Smart Modem 1200 baud, auto dial
Hayes 12006 for use wilh the IBM/ PC. 1200 baud. HYS·1200B
HYS' 103AD
Hayes Smartmodem, 300 baud only, auto dial
HYS·CHA232
Hayes Chronograph. time & dale

Eclipse 1200 100% Hayes, with status lamps.
Eclipse 12009 internal with software
Ha).'8s Smartmodem 2400 baud modem
FUjitsu 2400/ 1200 baud auto everyth ing.
T eam 1200 Hayes Compalible, 300/1200 baud.
UltraLink 1200 data and voice on same line.
eTS 212AH 1200 baud, auto dial

• Winchester Controllers for IBM/PC.
189
each two+ FALCON FT·HDC half card
179.00
179.00
599.00
459.00
189.00
99.00
219.00
35.00
289.00
279.00
49.00
369.00
299.00
199.00

199.00

SEAGATE 225 20 Meg. y, HI. 389
SEAGATE 4026. 26 M. 35mS. 859
SEAGATE 4051 51 M. 35mS.l095
FUJITSU 2242 55 M. 35mS. 1799
FUJITSU 2243 86 M. 35mS. 2295
RODIME RD-202E 27 Meg . 759
RODIME RO-203E 40 Meg. 995
RODIME RD-204E 53 Meg. 1259
CONTROL DATA 94155·86 M.1829
MAXTOR XTl140 140 Meg. 3379
HONEYWELL 85M. 27 mS . 1795
TOSHIBA MK56 70 M. 30mS.1789
TANDON 502 10 Meg.
419

359
829
1059
1729
2219
729
959
1195
ln9
3295
1695
1729
379

~~~8N1F~o1.lWJ{W~88gtroiler

m

DTC 5150BX
159
OMTt 5510 hall card
189
ADAPTEC 2010A software instail
189
WESTERN DIGITAL WO/l002
189
• SCSI/SASI Winchester Controllers •
XEBEC 1410A 5W' fool print
239
DMTt 20L
119
• Winchester Accessories.
Inslailation Kit with manual
10
Winchester enctosure and supply
139
Dual 20/34 cable set
25
Switching power supply
49

Calit=ornia Digital
17700 Figueroa Street. Carson, California 90248
I~

Letter Quality Printer

49

F-10 DAISY WHEEL .,~:

FREE

Accessory Pak

Includes 6 Daisy Wheels
& 2 ribbon cartridges
With F-'O Purchase

Quantity
Two
Single unit price is $499. But ~

you have already purchasod
an F-1D printer Irom California
Digital. we will honor tho $429

price on the second printer.

SONY53W

Floppy Disk Drive

31/2" New IBM portable compatible

Ifl9
5 1/4" DISK DRIVE

SALE 189

The F-lO Daisy Wheel printer is the perfect reasonably priced 40 character per second
word processing printer. This printer is "extremely" similar to C. Itoh's F-l0-40 Starwrit er printer, however we have been advised by legal counsel for the C. Itoh Company that we should
Quantity Two
refrain from relerring to the F-l 0 printer as a Starwriter.
Your Choice 48 or 96 TPI drive.
This printer auto installs with Wordstar and Perfect Writer, features extensive built-in word
QUME MODEL 142 • 48 TPI
processing functions that allow easy adaptability and reduced software complexity. Industry
ar-a""lle--;l-p'-r:-in-:-te-r-p'-o'--rt;-.-'T"'h-e--;=F---:,-::o'--a...Jcstandard Cenlronics inlerface provides instant compatibility with all computers equipped with a '-pMITSUBISHI 4853 • 96 TPI
cepts paper up to 15 inches in width.
These printers were originally priced to sell at over $1400. Through a special arrangement California Digital has purchased
these units from a major computer manu-facturer. We have a limited number of these popular printers left.... while they last we're
offering a special Accessory Pak, including six Diablo daisy wheels and two ribbon cartridges, with every F-l0 printer already
priced at a fraclion of their Original cost.
Options available: sheeHeeder, tractor feed, buffered
and an assortment of
cables for a variety of computers.

CP/M 2.2
Operating System

TEKTRONIX MOUSE

f4~
Complete with manual
by Digital Research

Originally $185.00
Now only $14.95
(10+ = 9.95 - -1 00+ Call)

BAR CODE READER
ForlB

179
• 200 dots-per-Inch resolution
• Programmable baud rate
• Multiple protocols
• Programmable buttons
• Serial interfaces
• Runs on any surface
• Free of pads or grids
• Microsoft TM compatible driver
cursor has never been so easyl This
the best features of optical and mechanical
into one high performance mouse.The Tektronix
was pri vate labeled by LogiTech for Tektronix
200 dots-per-inch resolution requires less desk
gives you preCision control. This mouse is fast
in the most demanding environments. And it has a
Inr~rrlm"hl!P. baud rate so you can use it with almost any
software.

Th e C om/ex ComSCflber liS Ihe Ideal solution 10 make short wOlk 0 1 tr anslating hnanoal and
numenc data Into a graphiC presentation M any ready [0 run program s such as Lotu s 1-2 -3.
VI SI -on and Apple bUSiness graphiCS alr eady support th iS plo1ler
The ComSCfrber I 'eatures programmable Pilp£!1 sizes up to 8' 1 by 120 Inches. 6 Inch per
second pial speed and 0 O~ slep size Easy to Implement Ceni/ollies Interface allows Ihc
ComSCfl ber I Immediate use I'Illh Ihc pnnter port 01most personal compu ters.

: - - - - - - - - - - ~~~I~~~l~~~;~;~'~Ym~~~II~~~r~~~~I~osn~;gxu~Je~~n~~~I~~~~£~~~l~.rra~a~:~~h~h,~

RG B

yOU! oPPOrtur1Ily to purchase a plotl cr which was o flg ,nalty pricl..>d a l 5795 for only S2 19.

Al so available IS a support packag e whlclllrlcludesdemonslra llon softwarc. interlace cable,
multlco lor pen assortment and a v,moly o f paper and lransparency male rlal.

,;::;~gR~u-ic-k-.--'--.:.L":'-in---'-k---'-3-0-0---t

Itt9 'WiIiiiiiiiiiii---~¥$9
Th e NEG JG· 140 10 IS a t 3 ' medlumlhlgh rcsolu1l0n AGB mQ(l!tor sUilabl e lor use With th e
San yo MBC·5501555 or 1I1e 18M/ PC The monito r lea turcs a resolution 0 1 400 dOl s by 240
lines. Colors available are Red. Green. Blue. Yellow. Cyan , Magenta. Black and White
Th e ~ EC monilor CJrlIe s. lhe Lluon-Monroe laool and was onglnally scheduled for u se In
Iholl 'Offlce of the Fulure ' equipment. A chang e IJl Mo nroo's markelrng strat eg y has made
th ese units excess Inve nto ry which were sold to Calilornla Digital. We are o lle rrng these
" new " RG8 mo nrtOIS .11 a Irac lron 01 the lf anginal cost. San',lo compa:lblc NEC-140 1/S '
IBM/ PI C CompulCfc:ompatlblc NEC-1401 / PC
.

~;?JU~~~s~in~~~~v~~r~nu ~~ :~~laS~~~ckel.0 ~~~ ~~li~~_ei~l~ ~~~eio~~~s~~

programmable log-on keys, allowing the operator, with only one key stroke, to
dial Ih e dala base, log-in and give Ihe password. Atl this information is permanently stored in non-volatile RAM .
Features include video oulput 10 television or monilor, aula dial. aula-log, futl
~~ZaeV~~:~~f~~O~I~OS~~d modem and 1200 baud auxiliary printer port. All this

TEAC FD55BV half height
119
TEAC FD55FV 96 TPI, half ht. 119
TEACFD55GF for IBM AT
189
SHUGART SA455 Half Height 119
SHUGARTSA465'hHt.96TPI 125
TAN DON 100·2 full height
129
MITSUBISHI4851 half height 119
MITSUBISHI4853 96/TPI'h Ht. 99
MITSUBISHI4854 8" elec.
295
QUME 142 half height
99
Switching power supply
Installation Kit with manual
Dual enclosure for 5'14" drives
34 pin edge connectors
Scotch head cleaning kit
Flip & File Storage tubs

109
109
179
109
119
125
109
89
285
89

Ten
99
105
175
105
109
119
105
89
275
89
49
10
59
5
19
15

Inch Single Sided Drives
QUME841 single side
159 149 call
SHUGART 801 R
359 359 354
SIEMENSFDD100·8
119115109
Eight Inch Double Sided Drives
QUME 842 "QUME TRACK 8" 189 179
SHUGARTSA851R
495 485
OLIVETTI double sided
189 179
REMEX RFD.4000
179 169
MITSUBISHI M2896·63 '/2 Ht. 459 449
Dual 8" enclosure with power and fan
supply

call
475
159
159
409
259
89

....

7400

:

Price
Part No.
SN7400N. ... ..
.1 9
SN7402N..
. ... . .19
SN7404N..
. ...... .25
SN7405N..
. . ..29
SN7406N.. .
.29
SN7407N..
. .29
SN7408N.. .
. .25
SN74 10N..
. .19
SN7414N...
. ... .45
SN74 16N..
.35
SN7417N..
. ... 35
SN7420N. .
.19
SN7430N ............ 19
SN7432N.
. .. .. ..29
SN7438N.
. .29
SN7442N. .
. .. 45
SN7445N.. .
. .69
SN7446N. .
.79
SN7447N ............79
SN7448N ............79
SN7472N..
. ... 39
5N7473N ......... ..35
SN7474 N.
. ...35
SN7475N.. .
. .39
5N7476N. .
. .35

Part No.
Price
SN7485N..
. .55
SN7486N .. ... ... .. .35
S N 7489N. .
. 1.95
SN7490N. ..
. .39
SN7493N. .
. .. .. .35
SN74121N.
. .... 29
SN74123N..
. . .49
SN74 125N . . .
. .' .45
SN 74126N..
. .49
SN 74143N ......... 3.95
SN 74150N ... .. .... 1.29
SN 74154N .
1.25
SN74158N . . ....... 1.39
SN 74173N .
. ..75
SN7 417 4N. .
.59
SN74175N . . .
.59
SN 74176N..
. ...89
SN74181 N ......... 1.9_5
SN 74189N ......... 1.95
SN 74193N . .. . ... . .69
SN74 198N . .
. 1.35
SN 74221N..
. .89
SN74273N.
. 1.95
SN74365N.. .. .. ... .59
SN 74367 N...
. .59

.19
.19
.25
.25
.99
.99
.19
.19
.39
.25
.19
.25
.39
.89
.35
.25
.29
.29
.49
.25
.39
.39
.49
.39
.39
.39
1.49
.35
.35
.49
.49

.29
.35
.35
.29
.35
.49
.. 1.49
.35
. ... 2.75
.79
.79

74S188'. . . . ... ...
745 189............
74S196........ . ...
745240..... .. .....
74S244...
. ....
74S253. .
745287·...
.
74S288'. .
74S373..
745374..
..
74S472 ' ...... ... ..

1.75
1.95
1.49
1.49
1.49
.79
1.69
1.69
1.69
1.69
3.49

·; 74ALS
74ALSOO..
74ALS02 . .
74ALS04 ..
74ALS08....
74ALS10 ..
74ALS27 ...
74ALS30..
74ALS32 ...
74ALS74 ..

.35
.35
.39
.35
.35
.39
.35
.39
.55

7 4ALS 138. . .
.89
.89
7 4ALS 17 4. .
74ALS175.
.89
74ALS240 ......... 1.79
74ALS244..
.. .1.79
74ALS245......... 2.49
74ALS373... ....... 1.95
7 4ALS37 4 . ..... ... 1.95
74ALS573 .......... 1.95

74F

.
74FOO..
74F04 ..
74F08..
74Fl0.
74F32.
74F74 ..
74F86.....
74F138. .

.59
.65
.59
.59
.65
.69
.89
.1.19

74 F139. .
1.29
74F157.. .
. 1.29
74F193.
.4.95
74F240.
..2.49
74F244.
. .... 2.49
74F253.... ........ 1.79
74F373 ............ 2.95
74F374..... . .. .... 2.95

CD-CMOS
CD400 1.. .
C04011 .. .
CD40 13 ..
CD4016...
CD4017..
CD4018.
C04020
CD4024 . .
CD4027..
CD4030 .. .
C04040 ..
CD4049...
CD4050 ..
C0405 1...
C04052 . .
CD4053 ..
CD4059 . ..
CD4060..
CD4066..
C04069...
CD4070..
CD407 1.
CD4072 ...
CD4076..

.19
.19
.35
.29
.49
.69
.59
.49
.39
.39
.65
.29
.29
.65
.65
.65
.3.49
.89
.29
.25
.29
.25
.25
.89

'6510CPU
' 6525TP1

*'*

~

9.95
9.95

C D4081..
.25
CD4082...
.25
CD4093..
.39
C D4094 ...... .... .. 1.49
C D40103. .
. . 2.95
CD4503..
.49
CD45 10.. .
.69
CD45 11..
.69
C D4515..
.. 1.39
CD4518...
.79
CD4520..
.79
CD4522. .
.79
CD4538.. .
.89
CD454 1....
.89
C D4543.. .
.99
CD4553
.... 4.95
CD4555.
.89
C D4566.
. .. .. 1.95
CD4583..
1.19
CD4584..
.59
. . . . . .75
C D4585...
MC1441 1. .
9.95
MC14490P........ . 4.49
.89
M C 14572. .

' 6526CIA ~ 14.951 ' 6581510 -*.95- 19.95
' 6560VIC-1~ 14.95
82S100PLA ~ 19.95

'Specs. Available@S1.S0ea. ' 6567VIC-II~ 19.95 NOTE, 82S100 = U17 (C-64)
riJ0 M OTOROLA MC68701 -Microcomputerwith EPROM

Q

-

The MC68701 Is an 8-bit single chip microcompute r unit (MPU)
which Significantly enhances the capabilities o f the M C6800
family o f parts. On-chip resources include 2048 bytes of EPROM,
128 bytes of RAM. Serial Communications InteJ1ace (SCI). parallei 110, and a three function Programmable Timer:

~JA» MC68701 , , , , , , , , , . , , , , .. , , $24,95

.

-

MICROPROCESSOR COMPONENTS
MICROPROCESSOR CHIPS

0500/ 0800/ 08000 ConI.

8000 SERIES ConI.

Part No.
0765AC. . . . .
COPl B02CE. .
2661-3.

Part No.
Price
6843 ............ 9.95
6845............. 4.95
6850............. 1.95
6852. .
4.75
68OOOL8. .
. . 9.95
.. 8.95
68661 .

Part No.
Price
8237-5 ............ 6.95
8243. .
. .. 2.49
82SOA .......... 6.95
8250B (For IBM) .. . 7.25
8251A............ 2.25
8253-5. .
. ..... 2.25
8254. .
. 9.95
8254-2. .
. . . 11 .95
8255A- 5.. ........ 2.25
8257-5. .
. . .. . 2.49
8259-5..... . ... ... 2.49
8272.. . .
. ... 4.95
8279-5.
. 2.95
8741 .
. ....... 8.95
8748. .
. ... 7.95
8749. .
. ..... 9.95
875 1.
. .. 29.95
8755....... ..... 14.95

Price
4.95
. 6.95
.. 6.95

zoo. .

74LS165..
.79
74LS166...
.89
74LS173...
.49
74 LS174..
.39
74LS175. ..
.39
7 4 LS 189.
. .. 3.95
74LS 19 1.
.49
74LS193..
.69
74L S221.
.59
74LS240. .
.69
74LS243..
.69
74l S244.
.69
74LS245....
.79
74LS259...
. .. 1.19
74LS273...
)9
74LS279..
.39
74LS322 ....... . ... 2.95
74LS365..
.39
74 LS366. . .
.39
74LS367..
.39
74 LS368..
.39
74LS373...
.79
7 4LS37 4. .
.79
74LS393.
.79
74LS590.......... 5.95
74LS624 ..... .. .... 1.95
74LS629 ........... 2.49
74LS640..
.99
74LS645. .
.99
74LS670
.99
74LS688 .......... 1.95

74S/PROMS·
74S00.
74504.
74S08 ..
74S10 ..
74S32 ..
74S74.
74S85 ..
74586..
74S124.
745174 ...
74S175..

CUSTOM COMMODORE CHIPS
Part~:' VIC-20, ~:~4Pa~~~ C-128 ~~eS?,!~IN~omputer~ice

l8o, l8oA, l808, SERIES

74LS
74 LSOO. . .
74LS02..
74LS04 ..
74LS05. ..
74LS06..
74LS07.
74LS08.
74lS10. .
74LS14.
74LS27.
74LS30. .
74LS32.
74LS42.
74 LS47 . .
74LS73.
74LS74..
74LS75..
74LS76.
74LS85..
74LS86. .
74LS90.
74LS93 ...
74LS 123 ..
74LS125 ... .
74LS138.. .
74LS139.
74LS154 . .
74LS 157. . .
74 LS158 ..
74LS163.
74LS 164.

PRICE BREAKTHROUGH!

. 1.75
Z80-CTC..
1.79
Z80-DART ... .. .. . 4.95
Z80-PI0 ........... 1.79
Z80A. . . ...
1.85
Z80A-CTC..... . .. 1.89
280A-DART. ... . . . 5.25
Z80A-PI0. .
. 1.95
ZSOA-SIO/O. .
5.25
280B. .
. 3 .95
zaOB-CTC. .
. 4.95
Z80B-PlO. . ...... 4.95

6500 / 6800 / 68000 SER .
6502 ............. 2.75
6520. .
. ...... . . 2.95
6522.
. .4.95
6532. .
6.49
6551 .
. 6.95
6800. .
.. 1.95
6802. .
. ... 4.95
68 10.
.1.95
6821 . ........... 1.95
6840.
.. 6.75
Part No.
41 16N-15
4 128
4 164 N -150
4164N-200
TMS4416-12
MM5280
8118
41256-150
S0464-15

8000 SERIES
8031.
.6.95
8OC31 BH ........ 19.95
8035 ............. 1.95
8073N. .. ...... . 29.95
8080A..
.. 3.95
8085A. .......... 2.75
8086. . . .......... 8.95
8086-2. . . .. . ... 10.95
8087 (5MHz) ..... 129.95
8087-2(8M Hz) .. 159.95
8088. . .
. ... 7.95
8088- 2. .
. 9.95
8116..
.. ...... 8.95
8 155. .
. 2.75
8 155-2.
. 3.95
8156.
. ... 2.75
8202..
.. ... 9.95
8203.
29.95
8212.
. 1.95
8224.
. .. 2.25
8228. .
. 3.49

Function
, 6.384 x 1
13 1,072 x 1
65.536 x 1
65,536 x 1
16,384 x 4
4096 x 1
16.384 xl
262.144 x 1
65.536x4

DATA ACQUISITION
ADC0804.
. 3.49
ADC0808. .
. . . . 8.95
A DC0809......... 3.95
AOC0816. .. . ... 14.95
ADC08 17. .
. 8.95
DAC0808. ...... 1.95
DAC1008.... .. ... 7.95
AY-3- 10 150 ....... 4.95
AY-5- 1013A. ...... 3.95

DYNAMIC RAMS

Price
(l 50ns).
. .• . •. . . . ••.
.89
(200ns).
. . • , ... _.. . . .
5.95
(150n5) .......................... 1.39
(200ns). .
.1 .1 9
(120ns). .
4.95
(200ns) 2107. ....... .. ...
. 1.95
(120ns) (+5V Only Required). .
.99
(15Ons).
. 3 .95
(1SOn5) (4464) (4 1464)..
. ...... 7.95

- - - - - - - ' - - - - S T A T I C RAMS
TMM2016-12
2048 x 8
(120ns). .
2 102
2 102-2 L
2 11 4 N
2114 N -l
2114N-2
2 114N -2l
2 1C14
2149
5 101
HM61 16P-3
HM6 116l P-3
HM6264P-12
H M 6264LP- 12
HM6264P-15
HM6264 l P- 15
6514

1024 x 1
1024x 1
1024 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
256 x 4
2048 x 8
2048 x 8
8 192 x 8
8 192 x 8
8 192 x 8
8 192 x 8
1024 x 4

. ..... .. 1.69
(350ns). ... ........
.89
(2SOn5) L R (91 L02).
. . 1.49
(4SOn5) . .
.99
(450ns) L P..
. ... 1.09
(200ns). . . . .
. ............ 1.05
(200n5) L P. . . . .
.. ........ . 1.49
.49
(200n5) (CMOS).
(45ns). . . . . . . . . ....... • . .. • ..... 4.95
(4SOn5) CMOS.
. ...... 3.95
.. ... . ... 1.79
(1SOn5) CMOS.......
(1SOn5) L P CMOS. . .
. ...... 1.85
(120n5) CMOS. . . . .
. ... 4.69
(120n5) L R CMOS .. . ..... .... .... 4.79
.4.49
(1SOn5) CMOS. .
(1SOn5) L R CMOS ................ 4.59
. 4.49
(3SOn5) CMOS (UPD444C). .

- - - - - - - - - P R o M S / EPROMS - - - - - - - - 1702A
TMS2516
TMS2532
TMS2564
2708
TMS2716
27 16
27 16-1
27C16
2732
2732A-20
2732A-25
2732A-45
27C32
2758
2764-20
2764-25
2764A-25
2764-45
27C64
27 128-25
27128A-25
27256-25
27C256-25
68764
68766
745387
74547 1
82S 123
82S129

256 x 8
2048 x 8
4096 x 8
8 192 x 8
1024 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
4096 x 8
4096 x 8
4096 x 8
4096 x 8
4096 x 8
1024 x 8
8 192 x 8
8 192 x 8
8192 x 8
8192 x 8
8192 x 8
16,384 x 8
16.384 x 8
32,768 x 8
32.768 x 8
8 192 x 8
8192 x 8
256x4
256 x 8
32 x 8
256 x 4

LOW PROFILE (TIN) SOCKETS
Part No.
8 pin l P..
14pin LP...
16 pin l P..
24 p in LP..
28 pin LP.
40 p in l P. . . . . . ..

1-9
.13
.15
.17
.3 1
.39
.49

10-99 100-up
.12
.11
.13
.11
.15
.13
.30
.29
.37
.35
.46.43

..5.95
(45Ons) 25V .
. . . . 4.95
(45Ons) 25V.
. . 5.95
(450ns) 25V.... . . ... .. . .. .. ..... . 9.95
(45Ons) . .............. •• ..... .. . . 3.95
(450ns) 3 voltage.
. ....... 9.95
(45Ons) .. . .. . .. ........... .... 4.95
(35Ons) 25V.
.. 5.95
CMOS. .
. . 9.95
(45Ons).
. 4.75
(200ns) 2 1 V .
. 4.95
(250ns) 2 1V.
. ... 4.49
(45Ons) 21V...... . . . .. . •• ........ 4.25
CMOS.. .. .. .. .. .. .
. 7.95
(450ns) Single +5V. .
. 5.95
(200ns) 21V.. .......... • • .
..4.49
(250ns) 2 1V ............. • ........ 4.25
(250ns) 12.5V.
. ........ 4.49
(450ns) 2 1V ............•........ . 3.95
CMOS 21 V ............ ..... ...... 5.95
(25Ons) 128K21V.. . ............ 4.49
(25Ons) 12.5V..................... 5.95
(25Ons) 256K (12.5V). . . . . . . .
. 7.95
(25Ons) 256K (CMOS) (12.5V) ..... 10.95
(45Ons) 25V...
15.95
(35Ons) 25V..
.. 16.95
PROMo.C . . . . . . . . . . . . . . . 1.69
PROM T.S......................... 4.95
PROM T.S..
. 2.95
PROM T S..
. .......... 2.95
(1115) . . . . .. ...

WIRE WRAP SOCKETS (GOLD) LEVEL #3
Part No.
8 pin WW. .
14pinWW..
16 pin WW. .
24 pin WW.
28 pin WW. .
40 p in WW. . . . ..

1-9
.55
.69
.75
1.19
1.39
1.79

10-99 100-up
.49
.45
.65
.59
.69
.65
1.09
.99
1.29
1.19
1.69
1.59

- SOLDERTAIL STANDARD (GOLD & TIN) AND HEADER PlUG SOCKETS ALSO AVAIlABLE -

SATELLITE TV
DESCRAMBLER
The MM5321 is a l}' camera sync generator designed to
supply the basic sync functions lor either color or monoch rome 525line/60Hz interfaced and camera video recorder
applications. COLOR BURST GATE & SYNC
ALLOW STABLE COLOR OPERATION

MM5321, , , , , , , , , , , , , , , $9,95
i.

DIGITALKER'"

DT1050 - Application.. Teaching aids, oppli.nces,
clocks, automotive, telecommunications, language translations, etc. The OTl 050 is a standa rd DIGITALKER kit encoded
with 137 separate and useful words, 2 tones, and 5 different
silence du rations. The words and tones have been assigned
disc rete addresses. making it possible 10 outpu t single 'WOrds
or words concatenated into phrases or even sentences. The
"voice" output 01the DTl 050 is a high ly intelligible male voice.
The DTlOSO consists of a Speech Processor Chip, MM54104
(40-pin) and two (2) Speech ROMs MM52164SSR1 and
MM52164SSR2 (24-pln) along with a Master Word Jist and a
recommended schematic diagram on the application sheel
Part No.
Desc.rip\\on
Price

Digitalker ~ , , , , , , $24,95
DT1050
MM54104 Processor Chip , , , $12,95
DT1 057 -Expands IheDT10S0 vocabulary lrom 137
words to over 250 words. Includes t'NO (2) ROMs and specs.
DT1057, , , , , , , , , , , , , , $11,95

INTERSIL
Part No.

Price

FE02020.......... 12.95
FE0203D..
. ... 12.95
7106CPL .. . . . .. 8.95
7 106EVlKit.
.... 46.95
7 107CPL .
.. 8.95
7 107 EVlKit. .
. . 46.95
7207 A IPD. .
. . 5.95

Part No.
Price
7207 AEV IKit. .
. 8.49
7211 1P1.(TTL) ...... 7.95
72 11 MIPL(Micro) ... 8.49
72171J1........... 10.95
72 17AIPI.
.. 8.95
7224 IPL .... . ... . 10.95
7226AEV IKit. ..... 99.95

74HC HI-SPEED CMOS
74 HCOO..
74HC02.. .. .
74 HC04..
74HC08
74HC 10.
74HC14. .
74HC30. ..
74 HC32..
74HC74.
7 4HC75...
74HC76..
74 HC85 ...........
74HC86...
74 HC 123 ...........
74HC 125..
74HC132..
74 HC138.
74HC 139. .
74 HC l 54.
· ...
74HC163....
74 HC174...

.35
.39
.39
.39
.39
.59
.39
.45
.45
.69
.69
1.19
.59
1.19
.99
.79
.79
.79
1.95
.89
.89

74HC175..
.89
7 4HC22 1 ..
.. 1.95
74HC240.
. 1.39
74HC244. ..
..1.49
74HC245..
. 1.59
74HC253. . . . . . .79
74HC259 ........... 1.19
74HC273 ......... 1.79
74HC373 ........... 1.49
74HC374........... 1.49
74 HC393 ........... 1.19
74HC595........... 1.95
74HC688..
. 1.95
74HC4040......... 1.19
74HC4049..
.79
74HC40SO.
.79
74HC4060......... 1.19
74HC45 1 1...
. . .. 1.95
74 HC45 14 ........ 2.95
74HC4538. ........ 1.95
74HC4543 ........ . 2.95

74C-CMOS
74COO...
74C02.
74C04..
74C08 .. .
74C10 .. .
74C14 .. .
74C32.. .
74C74 . . .
74C85. .
74C86.
74C89.
74C90.. .
74C154 .. .
74C 173 ..

.29
.29
.25
.35
.29
.49
.35
.49
. .. 1.19
.29
. ... 3.95
. . .89
. 2.95
.89

74C174..
.89
74C175.
.89
74C22 1........... 1.19
74C240 ............ 1.59
74C244..
. . 1.59
74C373..
1.95
74C374 ............ 1.95
74C912.. .
. 7.95
74C915.
. .... 1.19
74C920..
. ... 9.95
74C92 1.
. .... 9.95
74C922............ 3.95
74C923.
3.95
74C925 ............ 4.95

LINEAR
DS0026CN.
. 1.69
TL074CN.
.79
TL084CN. .
. ... 1.09
LM307CN.
.45
LM309K .
. .. . 1.25
LM3 11 CN . .
.45
LM317T..
.99
LM3 18CN .......... 1.19
1.19
LM319N. .
LM320K- 5.
. 1.35
LM320T-5.. .. .. .... .59
LM323K .
. . 4.49
LM324N. .
.39
LM338K
. 3.95
LM339N. .
.49
LM340K-5. . .
. . 1.35
LM340K-l 2.
1.35
LM340K- l 5......... 1.35
l M340T-5. . . .
.49
LM340T- 12. .
.49
LM340T- 15. .
.49
lF347N. ...
.99
.69
LM348N. .
LF35 1N. .
.49
LF353N. .
.59
LF355N. .
.89
LF356N. .
.89
LM358N . ..........49
LM360N..
. .. 2.19
LM36 1N. .
..1.59
LM38OCN .. . .. ..... 1.09
LM386N -3. .
.89
LM387N...
.99
LM393N. .
.45

LM399H ........... 3.95
. 2.19
T L497 ACN. .
N E540H (C540H) ... 2.95
NE555V..
.29
XR-L555. .
.69
.59
LM556N.
NE558N. .
. 1.19
.99
LM565N..
LM567V.
.89
NE592N... . ..
.89
LM74 1CN..
.29
LM747N....
.59
LM1458CN. .
.49
LM1488N. .
.69
LM 1489N. .
.69
LMl496N..
.99
LM1871 N . .
..1.95
LM 1872N.. ..... 2.49
LM 1896N. . . ... . 1.59
ULN2003A .
.99
XR2206..
.. ..... 3.95
XR2207 ............ 2.49
XR2211. .
. .. 2.95
LM2907N . . . . . . . .. 1.95
lM2917N (8 pin) .... 1.55
LM3900N..
.59
LM3905CN ......... 1.19
LM3909N. .
.89
LM3914N. .
. . . . 1.95
LM3916N. .
. .. 1.95
NE5532. .
.99
N E5534. .
.89
75477.. .
.. ... 1.19
76477. .
. 3.95
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IBM®COMPATIBLE
ACCESSORIES
83-KEY KEYBOARD

The

allows

of ltandard serial RS232

printers, modems, etc. to your VlC-20, C·64 (excluding the
SX-64 Portable), and C-128. A 4-pokt IWttch allows the Inversion of the 4 control lines. Complete Installation and
operation Inltructions Included.

• Plugs into User Fbr1 • Provides Standard RS232 signal levels
• Uses 6 sig nals (Transmit. Receive. e lear ta Send, Request to
Send, Data Term inal Ready, Data Set Ready),

JE232CM ... . ... . ..... . .. $39.95
Voice Synthesizer VIC-20 & C-64

128K RAM CARD

Plug-In - Talldng in Minutesl

Utll ilies, Dia gn ostics, Demos, and RAM
Disk Emulators for DOS 3.3, CP/ M and
Ap ple Pascal. Expand-A-RAM:

JE868........... $119.95
APPLESURANCE
DIAGNOSTIC DISK
CONTROLLER CARD

$69.95

TRS·SO® COMPATIBLE
ACCESSORIES

PREVENTS CRASHESI

E-X-P-A-N-D TRS-80 MEMORY

Test your RAM, ROM, CPU and Disk Drives.
DRV-1/ Applesurance II:

TRS-16K3 200n8 (Model III). . ••.• . . .. . $5.95
TRS-16K4 250n8 (Model I)...... . . .. . . $5.49

TRS-80 COLOR AND COLOR II

For Apple II, 11+ and lie·

TRS-64"-2.............. . ... • .. .... $11 .95
New model. only TRS-CoCo-lncl. 2-50464'. (41464'.) . ... $19.95

Fully com patible with Apple CP/M, Apple
Pascal (or FORTRAN), and most o ther o perati ng system s and software packages.
Avaitable lor Apple Il, 11 + and lie' . PRT-1:

TAS-80 MODEL 4, 4P

JE880.......... $59.95
PARALLEL/SERIAL 64K
BUFFER CARD

TRS-64"-2..... . . .... .. ... . . . . ..... $11.95
Expands Model 4 fro m lSK -64Kor Model4Pfrom 64K- 128K

TRS-64"-2PAL. •..• •...... . ....... .. $29.95

--'

Expands Model 4 from 64K to 128K

,

'"'~'"

-""

~J:~ ii~

TA5-80 Model 100 • NEC· OLlivettl
M1008K. . . .. .. .. . . . $29.95 ea. or 3 for $79.95

,.,

~;,>.~,(->••

TRS-BO Model 100 Expansion

.

~.'

"

~~f
,:1

A!..ft>,._f.,./.,>

11I!

NEC8KR.. .... . . •. . $29.95 ea. or 3 for $79.95
NEC Model PC-8201A Expansion

OM108K. ...... . . •• $29.95 ea. or 3 for $79.95

TANDY 200

Erases all EPROMs. Erases up to 8 chips within 21 minutes
(1 chip In 15 minutes). Maintains constant exposure d istance
all ·. SpeCial conductive foam liner eliminates static build-up.
Buill-in safety lock 10 prevent UVexposure. Compact - 9.00"l
x 3.70'W x 2.60"H. Complete with holding tray for 8 chIps.

UV-EPROM Eraser••••

Replacement Bulb ••••

$74_95
$17.95

DATA BOOKS

NEVI!

APF-1
KHP4007
JE614
AMON
KB-EA1
JE520AP
ADD-12
ADD-lic
ADD-514
PM1200A
PM1200M

For Apple II, 11+ and lie'

JE88a . . _. .

_._ . $79S5

Key: a = Apple II or 11+ b = Apple lie
Cooling Fan with Su"", Protection ' Key: (a.b) ••••••••• • •

Apple K8yboord and Case • Key: (a) •• ••• • •• ••• • ••••
\Ioice Synthesize< - Plug-In. Use< Roady · Key: (a .b) • •• •• ••
5V, " Ha~-Helght Disk Dnve • Key: (a,b) • ••••• ••• • • ••• •

Ha~-Helght 0101< Drive' Key: (lie) • •••• •• • •• •• •• •
5'1<" Full Height Disk On ... Key: (a.b) • • • • • • • • • • •••••

5V, '

Prometheus Intemal Modem - 2 Cards ' Key: (a,b) • •• • • • • •
Prometheus Macintosh Ext Modem ' Key: (Macintosh) •••• • •

5V@3A I 6V@2.5A
5V@6A / 6V@SA

4!oL x 4W x 21'o H
5 ~l x 4 ~' W x 2 ~il H

49.95

A l!i7kJ11"!; ,

~" ",.,·" ,,~·

tiiii

Howard Industries

(4 . 68 ~

sq .• 60 c lm)

SU2C7.•.......••• • . . $9.95
EG&G Rolro n

(3 . 1 25~

SQuare, 20 c lm)

$20 Minimum Order - U_S. Funds Only
Shipping: Add 5% plus $1.50 Insurance

Send stamped,
self-addressed envelope
to receive a Quarterly
Sales Flyer - FREE!
6/86
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F055B
SA455
TM100-2

IBM
t r ~~~~~~~:~
,

Documentation
Included

Toac 5V, " OS "'·Height • •••• ••
Shugart 5W' OS Y,·Height•• • ••
Tandon 5'1. " OS Full-Height•• ••

Complete wHh power

supp/~

, Microprocessor. mini-computer. terminal. medical equipment and process control applications · Inpul: 90-130VAC, 47-4 40Hz ' O ut put: + 5VDC @ SA, - SVOC
1A: +12VDC @ lA, - 12VDC @ l A ' line regulation : :t: O.2%· Ripple: 30mV p -p
• l oad reg ulalion : ~ 1 % • Overcurrent protection ' Adjustment: 5V main output
;!: 10% ' Size: 6~"l x l ~a'W x 4- 1S/ 16"H • Weight : I \; Ibs.

Hou ses 1 Full-Heig ht 5\:. " Floppy Drive.

FCS-604A. .................. . .... _$59.95

Hou ses 1 Hard Disk Drive

DDE-2HH .. . . . .... ... . . .... ... $79.95
Houses 2 Half-Height 5V." Floppy Drives - Vertical

HDDE-1 FH .. ....... ... ... . .. . $199.95

Ja meco 1_[

California Residents: Add 6% or

®

switch,

power cord, fuseholder and connectors.

DDE-1FH .... ..... . . .... .. ... . $69.95

@

6 1/2%

$119.95
$139.95
$139.95

JMR 5W' DISK DRIVE ENCLOSURES

4-CHANNEL SWITCHING POWER SUPPLY
MUF60 (SPN3-15-2462) •• •. 59.95

.

(;<)10'(

UBUFFER·64K ... $199.95
UBUFFER-256K .. $229.95

PRICE
$29.95
$39.95

2lb s.
4 lbs.

PMP.t.IY...

The UBUFFER Universal Printer Buffer is a hi- speed data
buffer that accepts data at a high rate, and then outputs this
data to your printer. You save valuable computer time. The
UBUFFER can be connected 10 practically any computer or
printer. There are four possible co mbinations: ') Serial to
Serial. 2) Serial to Parallel, 31 Parallel to Parallel, 4) Parallel
to Serial. Manual included. Size: 9-1I3"l x 4 ~'W x 11,; "H

~~~~{~~/\~O~~WC !W~~z~r.~.'?ul~~fo~%~Pm~~

EMA5/ 6B
EMA5/ 6C

IItNJT

.

99.95
$ 99.95
$119.95
$119.95
$129.95
$129.95
$299.95
$349.95

surfaces' Overvoltage protection ' Ul recognized ' CSA certified
Part No.
Output
Size (Inches)
Weight

~.".,_

t:\tM

$ 39.95
39.95

SWitching - . Supply' Key: (a.b) • ••• ••• • •••••• • • $
Numeric/Aux. Keypad - 11 accessible function s ' Key: (b), , • ,$
12" Green Monitor wHh Swivel Stand ' Key: (a. b and lie) • • • •• $

-- .....

IOHNATHON FREEMAN DESIGr-\S

Using the parallel jum per cable supplied,
the JE883 wit l anach to the JE880 (above).
Parallel Card needed for operatio n. The
J E883 includes a standard parallel input
with both parallel and serial (RS232) bullered outputs. PI S Buffer:

GENERAL APPLICATION POWER SUPPLIES

30003 National Un..r Data Book (82) .• . •• • $14.95
30009 Int..." Data Book (85) . . •• • • . • . • • $ 9.95
30013 Zliog Data Book (85) • ••• . •• •. .• . ' 114"95
30022 Nat'!. Logic Data Book Set (84). • • • • • 24.95
210830 Intel Momory Handbook (83/84).. • •• 19.95
230843 Intel Mlcrosystem Hndbk. (83/ 84). • • • 19.95

Universal N~.·,

64K1256K

Printer Buffer

ADDITIONAL APPLE* COMPATIBLE PRODUCTS

Tandy Model 200 Expansion

$ 79.95
$ 99.95
Integrated Color Board ••• $109.95
Mullifunction Card •••••• $169.95
20MB Hard Disk Drive • • • • $499.95
83-Key K8yboord • ••• •••
Enhanced K8yboord • • • • •

IBM is a regis tered tra demark of IBM Computers

"APPLE, APPlE II, 11+ Bnd lie are registered trademarks of Apple Computers.
-when using CP/M, tneJE860 and JE868 will only function with Version 2.20 oreartier: PASCAL
(JE868) Version 1,1 oreartier.

M200R ... ......... $89.95 ea. or 2 for $169.95

DE-4
UVS-11 EL

-i
~

Aoppy Controller Card ••••

IBM-KB
IBM-ENH
IBM-ICB
IBM-E384K
IBM-20MBK

JE877. ......... $69.95
PARALLEL
PRINTER CARD

TRS-80 MODEL I, III

$ 24.98
$ 49.95
$ 54.95
Ca,e• ••••••••••••• $ 49.95
Monochrome Card • • •••• $ 89.95
- . Supply •• •• • • • •• $ 89.95
Disk Drive • • ••••• •• •• $119.95
Monochrome Monitor• •• • $109.95
Motherboard ••• •• •••• $199.95

64K RAM Chips (18) •••• •
83-Key K8yboord • • • •• • •

Regular List $789.58
IBM TM-Special (lncI.9item •• bove) •• $699.95
Additional Add-Ons Available!

For Apple II, 11+ and /Ie'

All kits come complete with documentation

Ollveni Model M t 0 ExpanSion

IBM-64K
KB-83
IBM-FCC
IBM-Case
IBM-MCC
IBM-PS
FD55B
IBM-MON
IBM-MB

For Apple II, 11+ and /Ie'
Four key software programs are Included:

FREE 10K Buffer Included!
(ForVIC-20.C-64&C-128) •••• •

KB83 ......... ... ..... . .. $49.95
Build an IBM PCIXT'" Compatible!

JE864 .... $69.95

JE520CM... . • ........... $99.95
300 Baud Auto Modem
Mitey-Mo (For C-64) • • • • • • • • • •• $69.95
Parallel Printer Interface
MW350

• Identical layout as o riginal IBM PC Keyboard • Hig hly
desi rable case with palm rest · Complete with cable and d ata
• JUST PLUG INI

JE864 is an extended 80col urnn/6 4K RAM Card . Ultrahigh resolution capability.

Sales Tax

lJ''lSA®
r
j

::;:;:;:::;:;:;:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:
:;:;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:;:;:::::;:::;::::

Spec. Sheets - 30¢ each
Prices Subject to Change

Send $1.00 10,.
19stJJitECO
CATALOG
© 1986 Jameco Electron ics

1355 SHOREWAV ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043
Inquiry 170
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20MB
20MB
10MB 10MB
SYSTEM
DRIVE ONLY
SYSTEM

DRIVE ONLY

Seagat e. Mlnlsc r lb e
or Tokiko

With West Di g
c ontroll er. drive,
c abl es & inst . proc .

Seagate or

With West Dig

Mic ro sc ience

controlle r. dri ve
c abl es & inst. proc.

$249 ea. $349 ea.
Quantity 10
$359 qty 1·9

20MB
SEAGATE

40MB
SEAGATE

44MB
MINISCRIBE

4026

4 0 ms access

28 ms access

4051

40 m s access

6053

$539 ea. $72gea. $995 ea.
Qu antit y 10
$ 74 9 ea . qty 1·9

INTERNAL

INTERNAL

$498 ea.

$77Sea.
1

Quantit y 10

Qu ant it y 1

60MB

EXTERNAL

$79Sea.

Quantity

With data ca rt and software Wi t h dnttl cart. soft ware
$5 19 Cil q t y 1·9
and con troller

Quantity 1
With data c art software

' 256K DRAMS set of 9-150ns . $36
' 64K DRAMS set of 9-150ns ... $9
' 8087 ... . ...... . ...... $128
' 8087·2 ........ . ..... .. $159
' 80287·3 .. ..... . .. . ... $199
' V20 5MHz ........ .. . . .. $11
' V20 8MHz
.......... . . $13
'V30 8MHz .. .......... . . $16

PRINTERS
Name brand , f ull y IBM a nd EP SON
graphics compati bl e . Sppm . 16 type

va ri ations and se rial/para ll el
int erface b uilt -i n.

PC POWER SUPPLIES

· 150 Watt , Digita l Sw itch ing

• 5150 style

569
588

BOARD PRODUCTS
. AST Sikpak ... compat. multi b oa rd (ser.
par. game . el k/c al. exp to 38 4k . RAMOtSK &
PSPOOl) by MU LTt TECH 10k In st )
• MULTI TECH 576K shari card (Ok Inst )

MODEMS

$ 88

KEYBOARDS (IBM XT Compatible)
· 5151 s tyle

COMPONENTS

and con tr o ller

5 96
5 S6

• WEST. DIG. 1002SW X 2 Xl hard disk cont
• 2 DRIVE floppy controll er
· H ercul es compatible m onoc hrome graph i c s
ca rd (720)(348) wl pa r por t & l ight pen
In ter face by MULTt TEC H
.
· MUlTITECH color graphics ca rd t 1·2 · 3.
IBM mono and CGA co n1patib le)
· TAXAN 553 Ult ra Hi Re s color card
.
· MULTITECH E. G.A . ca rd {IBM mono . eGA
and EGA compatible )
· SIGMA E.G.A

5 138
5 40

5 112
598
S244
5 288
5 369

· ZOOM lie 300 baud Apple internal
• Smar TEAM 1031212A 12001300 baud
eli te rna I. Hayes i Al) compatible
• ANCHOR EXPRESS : 1200 b aud int. short
• ANCHOR LIGHTNING 2 400 baud ex terna l.
Hayes compatible

MONITORS

5 92
5 168
5188
5348

•

~

___
~~ 800-528-3138
_____

_

. .-

Orders Only

602-991-7870 Customer Support

. . . . . TM

Modems

~ cordata

PROMETHEUS PROMODEM 1200- Hayes Compatible
w ith Power Supply and Software . ,.
"" "" $275
PROMODEM OPTIONS:
Communications Buffer. . .
. ... 99
512K RAM lor Buller.
59
Alpha Num eric Disp lay.
75
PROMETHEUS 1200G wi th out Options" : ,,', .. ,,. 189
PROMETHEUS 2400 . ........... . ........ , .. , .... , 385
PROMETHEUS 1200A - Apple II , 11 +, lie ca rd wi S/W265
PROMETHEUS 300C - Apple Ilc Piggy Back . . .. ... 129
PROMETHEUS 1200M - Stand Alone lor Macl "" . . 348
MULTlTECH MT224EH MNP Error Correctio n , "',. 529
MULTITECH MT212AR Rack Mount .. . ,,"",., , .. 259
MULTlTECH MT224AR Rack Mount
... .. 459
MUL TITECH MT224ER Rack Mount with E.D.C ., . .. 495
U,S, ROBOTICS Auto Dial 212A . .
. .. , . .. , 298
U.S. ROBOTICS PC IXT Modem wilh T elpac , .... .. 199

EPSON
EQUITY II

IBM-PC co mpatibility mated to the new NEC V30
microprocessor gives you 8086 CPU power at speeds
of 4.77 and 7.16 MHz . On board yo u'll find 640K RAM,
Hercu les compatible mono graphics, clock/calendar
and 5 fu ll size option slo ts - all standard equ ipment!
Add tothis tw0360K drives, an AT -type keyboa rd , TTL
monitor and a one year warranty -well, you can see it
makes sense 10 start building some EQUITY into your
busin ess.

fonn" rll'

ATD/ATP

Desktop Publishing
~~I1~~.·r

CTS 224ADH Hayes 2400 Compatible with
pIs: Access .. , ... , . . . . . . . . . . . . . . . . .. 395

Software

Monitors and Terminals
TATUNG CM-1360 640x200 RGB, 13", GI A switch. $395
TATUNG MM -1222 HiRes 12" TTL (IBM). .. . " " , 109
ZENfTH ZVM-1240 Amber (IBM ) .......
.. ... 155
ZENITH ZVM-1 220G or 1220A Flat Screen ,.
.. 99
LIBERTY Freedom T ermin als, . ".
.,. CALL
LINK 125 Emulales WY-50 and others, HiRes 14" Grn/ Amb
6 Scroll Rates, IBM Selectric K .B .. ,.,"', ... """ , 419
LINK PC- TERM Emulales WY-50, TVI925 & More, 132CoI,
IBM-AT KB, Ideal lor Multi-user .. ".,"" " " " ". 449
LINK 220 DEC Compatible, Amber, 6 pgs Memory, RS423, 26 Lines, To 38.4K Baud , 38 Funct. Keys, More 459

Hard Disk and Tape Subsystems
PC-INSIDER/OUTSIDER, AT -INSIDER, Hard Disk Series
for IBM, Boots Irom Hard Disk, FormaHed wi Ctrl, & Cbls"
Hardware & PIS or PC Style cabinet .... .. CALL NOWI
THIS MONTH'S SPECIAL
85MB Hard Disk w/25ms accOl. 85MB Tape B/U$2795
TECMAR QIC-<iO Exte rn al Tape
., 1449
. '" 109
TECMAR QIC-<iO H ost I/ F Card
TECMAR 40200 - II Slot Expa nsion with 10MB ., .. 1395
SMS OMTI 55 10-7 Contro ll er , .
". 135
WANGTEK PC-36 60MB Int. Tap e wi Ctrl. ,Cable,S/ W919
MICROPOLIS 1325 85MB Drive I 25ms A ccess .. ,. 1498
QUANTUM Q-540 40M B Drive. 1 Year Warranty , " 1095
DRIVE SYBSYSTEMS FOR COMPUPRO
with Disk 3, CABINET , FAN, PIS , CABLES, etc .
-20MB Seagate ..... .............
.. .. 1115
-40Mb Quantum Q-540 , .. ,
.. . 1715
-72Mb 1325 ..... $2159 6085 ..... 2459 XT-l085 _ _ 2359
10MB TAPE Int. (Requires Concurrent DOS) ., ..... 439
10MB TAPE Ext. (Requires Concurrent DOS) .... . . 549
ALLOY IDXCS-l00T 17.7 Ext. T ape (CPM-80/86) " 1729
(

PC and AT Extended Memory, etc.
We carry th e bes t selec lion 01 MUHlfunctlon & Memory
Cards for IBM-PC, XT, AT, portables and compatlblesl

We sell all well known brands. ORDER CORRECTL VI
SOFTWARE IS NOT RETURNABLEI
WORDSTAR PRO-PAC Closeou t! .
. . $289
NEW STAR NEWWO RD 2 wi MergePrin!, Word Plus spell
c heck, WordStar Compatible 8 bit.. .. $99 16 bit . . . . 129
NEW STAR NEWWORD 3 lor PC's. Spell checker,
Indexing, Content T ab les, Macro's, Shorthand keyboard,
Run other programs whi le in NewWord . . . . .
. .. 209
BD SOFTWARE C Compiler 8" SSSD 8 bit . . , .... .. . 95
pfs:FILE, REPORT,PLAN, etc. ", . , ., .. , 43'10 OFF LISTI

PC & AT Multi-user Cards
ALLOY PC-PLUS 512K to IBM ...
..,' $595
ALLOY PC-PLUS Package! 512K, Lin k PC- TERM
Termin al, Cab le. . .
.. ...... .. ..... , .... 1150
RTNX SOFTWARE For PCIX T' s (MSDOS 2.1) ., .. ,' 119
ATNX SOFTWARE Fo r AT's (MSDOS 3.1) .. . . , ..... 189

LP-300
DESKTOP
PRINTSHOP
Create professiona l
newsletters, ad
copy, documents , etc .
with LASER accuracy.

• 8 pageslmi n
• 300 x300 daIs
• Autol eed
• 38 lonts
• Cable & T oner Included
T pp you r CORDATA systems a ll wi th th e
l astest CAD package on the market.

FASTDRAFT 480

Power Solution
PC / XT Power Supply Up to 4 Drives .. , , .......... ,
TRIPPLITE BC-425-FC 425 Watts, 15-20 Minutes , "
COMPUTER ACCESSORIES U-8OO 12-35 Minutes ..
SAFT SPS 400VA 400 Watt & Sine Wave, .. . . " .. . .
SAFT S PS 1000VA 1000 Watt & Si ne Wave." . " . ..

• 640x480 Color Card. 80287-3 Co-Processor
• NEC Multisync ROB Mon itor

$89 '
398
699
475
999

BULLETIN! Cordata Announces
HUGE PRICE DROP
Call 1-800-528-3138 for HOT DEALS!

Floppy Disk Drives
MITSUBISHI 2894 8" ... ... $475 2896 1/2 ht 8"
MITSUBISHI MF501 48TPI
TEAC FD55GFV I IBM -AT 96TPI ..
TEAC FD55FV 96TPI ... $115 FD55BV 48 TPI "

$435
, 95
. .. 125
.. 95

Printers and Buffers
BROTHER M-1509 180/ 45cps, P&S, Wid e wltrac . CALL
BROTHER HR-35 36cps Daisey, Wide Carriage . . .. $729
BROTHER HR-15XL 17cps Daisey, S or P. ,. " ,. , . . 359
BROTHER HR- l0 12cps Daisey wi th Trac tor ....... 229
CALL 1-800-528-3138 Today for the B':ST PRICE on
EPSON - OKIDATA - CITIZEN
HANZON Buller 64K-256K S-S,S-P,P-S,P-P . ,. " ... 265
HANZON Add-on 64K Module.
. ...... . . . 45

BUCK$ BACK from XEROX!
Its Reba te time and XEROX is passing ou t the cash.
Buy o ne 01 these printers and get up to $500.00 back!
Also th e lirst month o f your 1 Year Warranty inc ludes
On Site Service! You have to love adversity to ignore
this deal.

Computer Systems
1MB- PC COMPATIBLES
We carry a wide range 01 Desktop , Lap top & Port ables
designed to run the so ftware that fuels today's busi ness.
ZENITH 148, 158, 171, 200AT .... ..
. ..... . CALL
SPERRY IT .. .. .. .. .. .. .. .. .. . .. . .. .
.. ..... CALL
. .. .... CALL
XEROX 6064 ATI 6300 Compatible.

/iimpuPro'"
816/C2 w/8 0286, 512K RAM, SPUZ-256, 40MB HD, 10MB
Tap e, 5" 96TPI IIpy, COOS 816/286, NewWord &
SuperCalc2 . . . .
. . , , CALL
SYSTEM 10 4 User, 8/16 bit, 40MB HD, 10MB Tape,
CCPI M 816, 1 MB M-Drive/ H, NewWord, SuperCalc2,
HyperTyper, Fi eld Companion,Write,Friday!,etc ... $5149

Video / Graphics / CAD
· TATUNG SUPER RES PACKAGE I
CM-1380 AGB (EGA) Monitor (640x350) wI Dual Scan
Aate & EGA/Hercules com pat. card wi 256K! ,. $845
STB EGA Plus - TIL mono & HiAes AGB . . . . . . . $371
HOUSTON INSTRUMENT PLOTTERS
DMP-41 /42, 51/52 . .. ,......
. CALL
Call Now - We Wi ll Not Be Undersold

S-100 Boards & Accessories

PC Scientific and Industrial Cards

SCIENTIFIC SOLUTIONSI
BASEBOARD (96 1/ 0 Lines); DADIO (0 10 A Conv.)
IEEE-488 Board; LABMASTER: MORE!
Ca. Now for Lowest Prlcel

,;,;

...-.,'fj'llooki ng

\lr~~,,!,,!

INTEL Above Board PCMB 1010 - 64K to 2M B - Allows
Lotus, Symphony, othe rs to run above 640K. wi FREE
MicroSoft Windows I .................. '
, , .. $229
INTEL Above Board-AT 128K t o 4MB - Use all RAM 459
STB RI O G RAN DE 128K to 5M B ................. 269
TECMAR CLOSE OUTII Save $$$! 1-800-528-3 138 CALL

INDUSTRIAL COMPUTER DESIGNS
, ... $446
1018-PC 96 TTL 1/ 0 Lines,.
AID 64-PC 64 Inp ut...446 DI A 64-PC 64 Output
. 527
" 19
PC Protolypin g Boa rd

05...~

• 80286 CPU @ 8MHz
• 1.2 MB Floppy Drive
• HiR es Graphics (640x400)
• Seriall Paraliel Ports
• 130 Watt PIS . 640K RAM
ROM BIOS Co mpatibl e to the IBM-AT .
CORDATA ATDI ATP runs virtuall y all software
designed for loday's business environmen t.

CTS 212AHC Hayes 1200 Compatible 159

The Epson EQUITY" " , CALL

S-100 DIV.l696 CORP.
14455 NORTH 79th ST .
SCOTTSDALE, AZ 85260

BIG REBATES ON ALL XEROX PRINTERSI
Xerox 025 Diablo .... .. $497 fess $50 Rebate = $447
Diablo 635 ............ 1049 les. $100 Rebate = 949
Diablo D80-IF ....
2159 less $500 Rebate = 1659
Diablo 34LQ . .
. .. . 989 less $100 Rebate = 889
4045 Laser w/ Copler.. 4995 les. $400 Rebate = 4595
Ca ll 1-800-528-3138 Now and
Pu t Your Money Back to Work lor You.

Networking
INTERCONTINENTAL MICRO SYS LANS-l00 .... $359
I.C.M, LAN-PC w ith ou t RAM - Run s NOVELL , . .... 349

II you bought belore ca lling S-loo you paid too much! We
stock COMPUPRO, CROMEMCO, DUAL, ICM, KONAN,
MULLEN , PICKLES & TROUT, INDUSTRIAL COMPUTER
DESIGNS, TARBELL, VECTOR , . . . . . .... . . .
Just a few of THIS MONTH'S SPECIALS!
COMPUPRO RAM 16 64K Sta ti c .. .
'" $95
COMPUPRO RAM 22 256K Stalic . . .
. 446
COMPUPRO PC-Vid eo Board & COOS 4.1
. 719
COMPUPRO CPU 286-8MHz & COOS 4.1, .. . ... 1039
COMPUPRO Interfacer-3 ..... 372 I nterfacer-4
... 263
COMPUPRO Disk- 1A ....... 372 Disk-3 .......... . . .. 447
COMPUPRO Syslem Support 1 .. , . .
, 263
DUAL AIM - 12 AID Input 12 B iV32 Channel ..... , .. 629
INTERCONTINENTAL MICROSYSTEMS Master & Slave
Boards 8 & 16 bit. IN STOCK . , .......... . . CALL NOW
MACROTECH MI-286 80286/ Z80 Dual Proc .. , .. " $675
MACROTECH MSA-II 1MB DRAM , , . .
. . , . . . . . . 825
MACROTECH MSR-II 2MB DRAM . . . . ... , , ... . .. 1059

A ll mc r ctwndlsc n ew Advert ised prices are cash prepaid on ly AM E xpress· add 5°0 MC V ' Sil & PO s from
qualified Itrrns . add 3°, W ir es CO D s (S5 min f ee) wllh Cashie r s C h eck MO & APO s accepled ShlPPlrl9
nlln tr Tlul11 S4 I lrst 3 Ibs Tax AZ RE S O NL Y add 6 °0 sales t ax A ll relurns subJeCI to 20°0 rE'stockll'q fee or
creo l t luwards l u l u re p u rchases A ll p ri ces sub ject to change Withou t nollce
Inquiry 30 1 for End-Users. Inqui r y 302 fo r DEALERS ONLY.

...
_
. . . .
_
__ _ _ _ _ _
-
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ROBOTICS -

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN

U:S TAX

<>"'{

DYNAMIC RAM

'~
Applications

64Kx4
256Kxl
256Kxl
256Kxl
128Kxl
64Kxl

BUS' LiI'a.:;4

=,~I~~:rm~~u~~ ~50~ & noo-poprietary. HosI adaptsr

• Fest AID Module: 650K sampleslsec, 8 bit, four dIfferentIal channals

~~~J"'~=I~·=~.~~I:=opepmgram,

• 12 BIt AID Module: tour channels, 10K sampleslsec. 1nS1. amp ... 1235
• PortlRelay Modu": fil standard relay rack, 24 bits
inta«upts.

250
250
250
250
200
250
450

ns
ns
ns
ns
ns
ns
ns

00
",0

"

""'
-"
",:A

••

..
.

~~

gcr:'

>"

" ~~

".

88
"'"'

~~
"''''
""
"""

:t

STATIC RAM

uo.

6264Lp·15
16LP'3

• aock Module: Raal lima & periods, battery. interrupts, aoftw8ra.

· ::r::'·~~::::'~~:~~I,!:~.~· FU"step,
• Smart ou.I ADa Motor Control Module: For DC, brushless Of steppei' motor
drTvers & encaders.. Processota (from HP) aI\oIIt changes " monitoring on the
ny. OpIk:a/Iy Isolated. Can lor low cost.

~~

8KxB 150 ns
2KxB 150 ns
M It-

VIf\ FED·EX ON SAT

Factory New, Prime Parts JJPOO
MICROPROCESSOR UNLIMITED, INC.

· ~n~~~.
Y.%,.:::="=~~t:~h~
for
Info
mote

150 ns
100 ns
120 ns
150 ns
150 ns
150 ns

EPROM
64KxB
32KxB
32KxB
16KxB
BKx8
BKx8
4Kx8

· cost
=~o;c::u~Js~':.~~~:c=it8~::~~~:t~8~
Modules can be located anywhere on a cable up to 100 It long. Bus

Call

PC EXPANSIONS

PROMPT DELIVERY!!!

SCIENTIFIC BUS

For IBM PC/XT/AT/compalibles, Apple II ...

or on:Iaf OUt Workbook.

24.000 S. Peoria A,a"
BEGGS. OK. 74421

• LASCO Wontbook: 10hatdware andsortware protects with IBM PC .. 125.

Computer Continuum

(918) 267-4961

Prices shown above are for

I 28, 1986

AST' SixpackPlus (384 K) ........ .. $279
Advantage (128 K) .
. .. . $369
Advantage (1 .5M) ..
. $529
Advantage (3 M)
$809
Rampage (2 M).
. .... $499
RampageAT (2M) .
. .... $659
INTEL AboveAT (2M) .
$xall
Quadboard (384 K) .
. $249
Gold Quadboard (384 K) . . .... $429
LibertyAT (2 M) .
. .... . $call
QuadportAT . . . . . . . . . . . .
. . $ t 35
Tecmer Maestro (2 .5M) .
. ... $629
HERCULES graphics board . .
. $299
Color Card .
. ... $159
HAYES Smartmodem 1200B. . . $349
Smartmodem t 200 .
. .. $389
Maynard Disk Controller .
. $100
Sandstar Series. .
. $call
MaynStream Tapebackuplrom . .. $979
WDFil e Card (10M) .
. $769
Tandon Diskard (20M) .
. $789
Set 01 9 chips (64 K).
$12
Set of 9 chips (256 K)
$29
8087· 3.
$t19
Qume t42A: S99 Teac .
. . $109
Teae FD55BV (lor An .
. .. $109
CDC 9409 : $119 Tandon ..
. .. $109
Verbatim (Box of 10) .
. . $19
Maxell (Box 0110 lor An ..
. ... $39

VLM Computer Electronics
10 Park Place. Morristown, NJ 07960
(201) 267·3268. Visa, MC, Check or COD.

75 Southgate /wo., Suite 8 • Daly City. CA 94015

(4151755-1978
Inquiry 227

3Nl lt /:
FLEXYDISKS

Free headcleaner In each box. SV4" only,
10-90

55/DD
Soft
DS/DD
Soft
High Density
(IBM·AT)

3.5/55
Micro

100+

.86ea .84ea
$1.21 ea $1.18ea
$2.4gea $2.47 ea
$1.85ea $1.80 ea
$

In Stock -

Immediate Shipment,

Mastercard, VISA, Check or Money Order.
Add $3.00 shipping charges per each 100 or part.
Add $2.50 additional for C.O.D. shipments.
N.J. residents add 6% sales tax.

Data Exchange

WEDGE·PC OEM PRODUCTS
PC·AT Compatible 51695/0ne
512k RAM , 1.2M disk drive, hard disk & fl oppy
disk contro ller, monochrome c ard , 200W
power, keyboard, enclosure.
PC·XT compatible 5595/one
256k RAM , one 340 disk drive, monochrome
card, keyboard, 130W power, enc losure .
1.2 MB Floppy disk controller card for XT $99
Fully tested. Six month warranty.
Mono monitor $109. Dealer call for qty price.

• ONE MASTER SWITCH AND FIVE
POWER ILLUMINATING SWITCHES.
• CIRCUIT BREAKER.
• ADD $16 FOR BUILT IN NOISE AND
SPIKE FILTER .
$110 retaU value
Postage Included
Allow 4-6 weeks Del!very
Washington residents add $4 .00
Send check or MfO to:
. " " '. .. .... .. 9726 6th Ave. NW

WEDGE TECHNOLOGY INC.

Dept. B, P.O. Box 993
178 Route 206 South
Somerville, N.J. 08876

5CEErlA

SUite 6
Sea.ttle, WA gall 7
(206) 789·7446 TLX 216016

1190 Mt. View·Alvi so Rd., Suite R
Sunnyvale, CA 94089 (408) 734·9866
Telex 3719075 EDGE U8

(201) 874-5050
Inquiry 105

Inquiry 366

~«:cEPROM

~O~PROGRAMMER
t-=00

Iii.

A""."'.

Inquiry 306

2 Mb EMS RAM / CLOCK
FOR IBM PC/XT and COMPATIBLES
WITH LIFETIME
WARRANTY

APROTEK 1000
ONLY

FEATURES SupporlS l Olus/ln l el/ Mlcroso lt

$265.

EIpanded Memory Specllicatlons
(EMS).
Uses tllher 64K 01' 2S6K DRA M chips
Userupgrad<lble
Can hll system memory to 64OK , allow'
ing remaining memOly to be used 101
EMS.

COMPLETE WITH
PERSONALITY
MODULE

InclooesClock/Calendallunctloo

EMS

memory manager

soltw are

~
"

: :
,

0

DeB •

! not only a
prin ter buffer I

THIS IS TH8 MOST SOPHISTICATBn

PRINTER BUFFER - MULTIPLEXOR - SWITCH
WITH TWO S8PARA T8 INPUTS IS8RIA L AND PARALLBLJ AND
TW O S8P ARA TK OUTPUTS IS8RIAL AND PAR ALLELJ
CAN BB
USBD LI KB ST ANDARD BUPPBR
WITH ANY INPUT TO AN Y
BUT ALSO YOU CAN CONN EC T 2 COMPUTliiRS TO I
OUTPUT
PRINTSR, OR t CO,",PUTSR TO 2 PRINTSRS, OR 2 COM PU TBR S
AND 2 PRINTBRS
AND M ORB • t COMPUTSR TO , PRINTS RS
OR , COMPUTRRS TO I PRINTSR
BlaH CAPACI TY - 64 KB TO 2fl6 KB AND - 2b6 KB TO I MB
IMOD SLS A AND Bl
PAUSB,
COPY AND RBSgT PUN CTION S
SER IAL PORTS WITH 7 OR II BITS WORD LBNOTlI , I OR 2 STOP
BIT, PARITY, XONjXOPP, DTR, RTS

II1cluded

117 AC POWER·RS·232 CONNECT
·6 BAUD RATES · HANDSHAKE TO HOST
ALLOWS READ. WRITE. VERIFY & COPY

EM S compatible RAM Disk SOltw3 f!

WITHS4l

OF 1I1II1

devices: 2716 series through 27512, 25xx series,
68764 plus others. Please Specify Personality
Module desired with order. Additional Personality

Modules only $15.00 8a. Fun 1 year warranty.
TO ORDER CAll 1 800 962 5800 OR WRITE
APRoTEK
1071 A AVEN IOA A{ ASO
Adl!
CAMAR illO CA 93010
::...1 UO SlliPIHIHj USA
Inlo

180~1

987 2,PJ4

We A{ (I"PI GUV I

VI~A

'II

iVl<. Add i

S,IU)dl & l,jrut' Corp

P 0

Included

The Ap!)arall 1018 h~nded"'erTIOf.,IClocJl Boaul allows you Ihe option 01
"'11110 your sys tem memGfy to Iht INIIIR'lUl'!l 6401( and/Of USing up to 2 UB RAM
tor e.~nde!l memory The e..pandtd memory I!WQO" Soltwale, whldllS ptovlcIed, 1$

Comes complete with IBM-PC, Apple , or CPM
(Specify Computer) Driver Program on Disc.
Programs the following 5 Volt 24 or 28 pin

incluMd
EM S compatible Print Spooler sollware

compatible Wl lh IIIe l Oluslln le!I M'(Josot, Etpa!lded MetIlDfySpeclhcallOn T hetlocklt~I '
endar lunt l101! allows yOll to iMllom:1t1cally II\ItlaJllIl the dal e anllllnJl! on eKh system

power'up

DCU

ADDITIONAl PRODUCTS -

•
•

CLOCK/CALENDAR CARD
PROM BL AS TER (24 Of 28 pin)
COMBO 11 CA RD
256K RAM CARD
512K RAM CARD
EXTERNAL HARD DISK
INTERNAL HARD DISK

•

XTHARD DISK UPGRADE
SHORT SLOT PAR ISERCA RD FOR
ppc , AT
384K RAM CARD FOR PPC
ADO-ON DISK DRIVES
AT RAM CARD
AT COMBO CARD
CABLES

."Apparat,lnc.
4401 Soulh Tamarac Parkway - Denver, Colorado 80237
(3031741-1778 - TOLL FREE 800/525-767 4

Inquiry 26

ALSO, W8 HAYE THS MOST COMPLEyg DATA CONV ERTSR
UNIT
CONV BRTS RS232 SBRIAL TO
CENTRONIC'5 PARALLEL
OR VICS YERSA, JUST BY MOYINC JUMPERS BAUD RATS AN D
PROTOCOL PU LL Y PROCRAMABL E
PROM IbO TO 19200 BAUDS
INCLUDES DTR, RTS, XON/X OFP, PA RITY , . It;
$ 1I0 ,orJ

('I POY.' lupplr tn d t;ab l .. NOT Indud,d

serial()parallel
bi-directional converter
IN1~~1~IA""CL-B£~tl,232
MOUNTAIN VIBW - CA - 94043

(4151961 - 8818 TLX ""<5

the
~k1~~~~ alternative.
MICRO

The SANYO complete
word processing system

The alternative for WANG, Xerox or
any dedicated word processing
system .
At Micro Supply Organization we
offer the lowest prices on Sanyo
computers and software. With
prices like these you can afford the
convenience of owning and
operating more than one computer.
We also offer the User Support
Hotline for questions concerning
your computer or about software
availability. Whether you need one
or a dozen computers, Micro Supply
Organization is the ·place to get
them!
The MBC 1160 Accounting Software
We carry a complete line of ADS
accounting business software. Buy
GIL, AIIR , AlP, Inventory and receive
the Payroll module FREE. The
current retail price is $398. per
module. Now from MSO you pay
only $99 per module. All five $299.
20 meg internal hard drive
sub·system for SANYO MBC 1150,
1160 & 1250.

$649

COMPAT Disk Utility now available.
USER SUPPORT
HOT LINE

805/393-2247

Get more for your
money!
.-

f8SANVO

MBC 1160
FREE software:
• Wordstar • Spellstar
• Mailmerge • Calcstar
• Infostar • BASIC
Including this

8·Bit Integrated Computer
with 640KB Formatted Mini
Floppy Disk Capacity
• Z·80A CPU wi th no-wai t mode and
large 64KB RAM /4KB ROM
memory capac it y lor lasl
execulion .
• CPIM operating system wilh editor .
assembler and all sta ndard utilities
• No-g lare amber monil or display
sc reen lor easy viewing .
• SO-cha racle r x 25·line display . 256
cha racters in 8 x 12-dot matri x
cells
• Two internal double-sided. doubledensity . double-t l ack 5'h" slimtype mini floppy disk drives with
640KB lormalled capacity .
• Interfaces fo r one Centronics
pr inler and one RS-232C porI.
• Optional in terlac e for ha rd disk
drive and for ex ternal 8" floppy
disk drive.

LEGEND 880
Dot Matrix Printer

CASH PRICE ONLY

•
•
•
•
•

Check in advance. Add 3% lor VISA/MC. Shipping

Includes printer cable & lull warranty

All s ystems ca rry f ull 90 da y war ran ty.

80 charlline or dot· image graphics
Centroni cs parall el int err ace
TraC l o r s or Fri c ti o n feed
Pi ca, elit e, conde nse d or proportional
Epson compalible

& handling c harges w ill be added 10 each order.

For our catalog with complete details and
prices, send $ 2 .00 to:
Micro Supply Organization, Inc.
4909 Stockdale H wy . #180
Bakersl ield . CA 93309

This complete package
lists for $3194.00

OR

SANYO PR 5000
Letter quality Daisy Wheel Printer
• Letter-quality printer with 96-character
dais y wheel printing element.
• Acce pt s paper up to 13 inches in width .
• 14 cps bidire c tional printing.
• 10. 12 and 15 cpi printing pitches.
• Centronics parallel in te rface .
• Optional lorm tractor.
Includes printer cable & lull warranty.

•Computer
Printer
ONLY

$699

t5% Restocking on Returned Orders

Inquiry 222

JUNE 1986 • BY T E

433

640K of RAM
4.77 MHz 8088
7 MHz turbo mode
135 watt power supply
360K disk drive
Floppy disk controller
5151-style keyboard
8 expansion slots
PC-style case
90 day warranty

XPC-AT

XPC

XPC-AT

$1788

XPC

~~~~~~a~r~a~e _

5179 95

$289 95

120 cps, friction and
adjustable tractor
feed with graphics

$3088

XPC-AT

20 MB hard disk
Color graphics card
Parallel printer port
Magnavox hi-res color monitor

OPTION # 3

$1988

• 1 MB of RAM
.6 MHz 80286
• 8 MHz turbo mode
• 200 watt power supply
• 1.2 MB disk drive
• Floppy/ hard disk controller
• AT-style keyboard
• 8 expansion slots
• AT-style case
• 90 day warranty

$168
Limited Quantity

Each- 5499

Each for
5 or more

I 2 to 5-$429

539995

when our 40 cps letter quality daisywheel
from the same manufacturer is only as
lowas

STARWRITER F-l0

Why pay $1149 for a C. Itoh

8 extra water base pens
4 extra oil base pens
100 sheets 8% x 11 paper
50 sheets 8% x 11 transparencies
Plotter software for IBM PC

516 95
516 95
54 95
54 95
559 95

SALE

'''StarWriter is a Trademark o f C . Ito h Digital Pro ducts. Inc .

'149 95
'199 95

Limited quantity

Bi-directional deluxe tractor _ ' 249
Automatic cut sheet feeder __' 449

530
530
59
59
5195

LI ST

High speed 8 IPS plotting
3-pen auto select
8 colors available
Serial interface
Full graphics + built-in fonts
• 8 '12 x 11 paper or transparencies

•
•
•
•
•

LIST PRICE s799
YOU SAVE OVER S600!

We 're probably making a mistake selling
this high speed plotter for only 5198.
They are easily worth at least 5500 more .
Com pare the features to plotters costing
52000 or more.

5198

3-PEN PLOTTER

MANNESMANN TALLY PIXY 3

INTERNAL
OR
EXTERNAL

XPC-AT

STAR GEMINI 10-X

$1188 $2488 $1588 $2888

XPC

OPTION #2

20 MB hard disk
Mono graphics card
Parallel printer port
PGS MAX-12E monitor

OPTION #1

or

1200 baud Smart-Card, including
software for your IBM PC
compatible; or our best selling
Jade 1200 baud external modem
for any computer with a serial RS232C port. We guarantee your
satisfaction .

Two disk drives
Mono graphics card
Parallel printer port
Amdek 310A monitor

$788

•
•
•
•
•
•
•
•
•
•

JADE XPC

Fully Hayes compatible ,
intelligent 1200 baud modems
with features found on the
expensive name brand modems.
Also , a one year factory warranty
from a reliable U.S. manufacturer.
Choose either the internal Jade

1200 BAUD MODEM

.-

LIST

Six Pak Plus 64K
'395
Six Pak Plus 384K
' 945
Rampage 256K
' 495
' 1995
Rampage 2 MB
Advantage-AT 128K _ _ _' 595
Advantage-AT 3 MB _ _ ' 4145

'249,95
'299,95
'379,95
'679.9 5
'399.9'
'999.9 5

$79 95

JRAM-2
OK
2 MB
JRAM-3
OK
2 MB
'199 95
'629 95

'169 95
'599 95

JRAM 3-AT
OK
2 MB
Add-on Modules
S/ P/ C
S/ S/ C
'159 95
'159 95

'259 95
'699 95

Your choice: serial in/ seria l out ; parallel in/ serial
o ut; serial in / parallel out.
8K __' 199 '169,95

Expandable to 64K (para ll el mode l to 512K)
8K
Paralle l in/ Para llel out _ _ _' 169
64K Pa rallel in/ Parallel out _ _ '225
128K Parallel in/ Parallel out _ _ '445
512K Para llel in/ Parallel o ut _ _ ' 879

The se industrial quality ISO- BAR 's contai n surge
suppression circui try and built-in noise filters plus
a 15 amp circu it breaker.
6 Socket, 1 Filler ISO-BAR
' 69
'44.95
4 Socket, 2 Filler ISO-BAR
' 89
'59.95
8 Socket, 4 Filler ISO-BAR
' 99
' 69,95
200 Watt Standby Power Supply _ '35 9 ' 269,95
425 Watt Standby Power Supply _'539 ' 449,95

List Price ' 129

6 Button, Under-Monitor, Swivel
Power/ Surge Control Center

$18 95

6 Socket, UL Listed, U .S. Made
Power/ Surge Strip
List Price ' 49 _ _ __ _

STRIPS~

POWER/SURGE

OKIDATA
TOSHIBA
CITIZEN
C.ITOH
DIABLO

OK JADE 7 Pak Plus
384K JADE 7 Pak Plus

' 299
' 649

LIST

'129,95
'199.9 5

JADE

Up to 384K, parallel printer port , RS-232 serial
port , game port , clock / calendar, RAM disk/ printer
buffer software package .

PRICED TOO LOW TO PUBLISH!

FX-85
FX-286
LQ-800
LQ-1000
LX-80

TANDON 100-2, OS, DO _ _ ' 299
TEAC 55B , OS , DO
' 249

EPSON
EPSON
EPSON
EPSON
EPSON

JADE

'119,95
'119,95

- - - - - - - - - - - - LIST

IBM PC , XT
or
Compatible

$699~~

360K DISK DRIVE

4901 W. Rosecrans Ave . Box 5046
Hawthorne, CA 90251-5046

We accept cas h , ch ecks, credit card s or purchase orde rs from qualified firm s and institutions. Minimum
prepaid order $15.00. California re si dents add 6 '1,'/, tax . Prices & availability subject to change without notice.
Shipping & handling charges via UPS Ground 50¢/ lb. UPS Air S1.00/lb . Minimum charge $3.00.

~

JADE CONIPUTER ..

AST
AST
AST
AST
AST
AST

S98

PC PRINTER

80 COLUMN

10 MB Internal Kit
' 990
20 MB Internal '/, High _ _ ' 1550

'399.95
'489. 95

JADE

Complete with controller card, data cable, and
mounting hardware, totall y PC / XT com;".p_a_ti_b_le_._ _ _ _ _ _ _ _ _ LIST

S399 95

FOR YOUR
IBM PC

HARD DISK SYSTEM

LIST

LIST

JADE

'189,95
'99,95
'339.9 5
'129.9 5
'389.9 5

PLACE (800)421-5500
ORDERS Inside California
(800)262-1710
TOLL
Los Angeles Area
FREE!
(213)973-7707

Continental U.S.A.

Hercules Color Graphics _ _ _ ' 245
JADE Color Graphics
' 199
Hercules Monochrome Graphics ' 499
JADE Monochrome Graphics _ ' 299
JADE EGA+ Card
' 495

iCElSA'

' 119 ,95
'119,9'
' 139 ,95
'79 ,95
'89 ,95
' 39 ,95
'49 ,95

JADE

Uses only one slot
21.3 MB formatted capacity
Low power - only 11 watts
Installs in just minutes
Works w/ standard power supp ly

IIc '/, High Disk Drive _ _ __ '279
lie % High Disk Drive
'239
lie, 11 + Disk Drive Full Ht. ~__ ' 249
lie 64K , 80 Column Card _ _ _ ' 159
Grappler Printer Card _ _ __ ' 175
11 + 16K RAM Card
' 99
11 + , lie Printer Card & Cable __ ' 109
11+ , lie Cooling Fan
' 99

•
•
•
•
•

5599

20 MEGABYTE
HARDCARD

INIEW ---

• Metal case, fully shielded • Oimension: 1" x 4V, " x 81/. "
• Push bunon switch
• AU pin swilched
• 2 layer PC board
• Color: beige
• 1 vear warranty
Switch box 0 type
(RS232)/Centronic

RS-232 Miniature

2way swilch (push bunon)
2 way cro5.S Irotary)
4 way swrlch (rol ary)

$451152
$651$79
$651$89

GofKIor Changer M{M, FfF
Null Modem
Jumper box, Surgo-prOloelor
MmHesler. Mini·patch box

$7
$10
$10
$15

Cable
MoIded, shre!dod. UL cabl o $12 and up

DVNfiMU~

JACO ENTERPRISES

1045·B Gravel Road
J
Websler. N.Y. 14580
MICRO·DATA SYSTEMS. INC.
(716) 671.5866
Turbo Pascal Is a trademark of Borland Inl. Inc.

:..J

1478 POppy WAY, CUPERTINO, CA 95014
(408) 998·0875

Inquiry 168

Inquiry 122

If you paid more for Chips,
you didn't buy them at:

Micro Tech
(206) 364-2209, 8 - 6 Mon. -Sat.
P.O.Box 75673, Seattle, WA 98125

RAMS
256K
256K
64K
64K
6264LP-15

150
120
150
120
150

2.75
3.25

ns
ns
ns
ns
ns

1.20
l.35
3. 15

EPROMS
2764
2764
27C64
27128
27256

250 ns
200 ns
250 ns
250 ns
250 ns

3.25
3.75
3.75
3.65
5.55

Shipping & handling: UPS ground $2.00, Prices subjecl
10 change, Masler Card/Visa add 3'10, Wash. residents
add 7.9'10 sales tax.
Satisfaction 100'10 guaranteed!

InquIry 228

.
•

800-325-6028 Outside California
916-885-7262 Inside California
Visa and MasterCard accepted
~""M INTERNATIONAL
:.f.~ MICROSYSTEMS 11554 C Avenue
~j\~ INCORPORATED Auburn, CA 95603

-r

-. I ' I'1J I

Manufacturer directly offer
OEM. VAR, Dealer
• 5 VLSI chips set
more reliable than IBM PC/AT

• 6/8, 6/10 MHz software switch
• 7 DMA channel
• Expandable to 1MB memory on board
• System clock/calendar with CMOS RAM
buffer and battery backup
• Fully AT compatible

Wlsetek International Co.
469 Valley Way
Milpitas, CA 95035

Tel: (408) 263-1237

ADD-ON & ACCESSORY

*

5151 Style Keyboard ....
. ... . . $75
AT Slyle Keyboard
.. . . •• • • .... $75
384K Muilifunction (OK) .
. • • • •.... $95
ColorlGraphiclPrinter ......•• .. ..... $63
135W PS
........ .. . .. .... $69
Floppy Drive Controller . .
. • .. .. $39
Parallel Printer Cable ...
. . .. .. $15
XT Type Case
.... ... $39
AT Type Case . . . . . . . . . . • • • • • • . . . . $75
Seagate 225+WD
.... $495
Taxan 620 . . . . . . . . . . . . . . . .
. ... . $395
PC/XT Turbo 4 Layers ... .
. .... $1 55
Taxan 630 . . . . . .
. . . $435
Turbo MB 640Kl4 Layer . .
. .. $195
Samsung TTL
. . . . . . . . . .. . .. $95
Special Price For Dealer
System Turbo 4 layerS/XI .......... $925
IBM is a registered trademark of
International Business Machines Corporation

*
*
*
*
*

. .... . . . ....... . ... . .. .It tho LOW PRtCES
H-P Veetra 12BK Upgrede .... . ...... 139.95
V20-5 .
. 114.00 / V20-B ..... 118.00
V30-B
. 119.00 / BOB7 . . .. . 1115.00
BOB7-2 ... 1155.00 / B02B7-3 .. 1190.00
TEAC FD55-BV oSloo Disk Drives
wl1 yeer factor; warranty .............. • 95.00
MuttlTech External Modem
MultiModom [100% Hayes compatible)
12001300 bps .
.. .. U49.00
2400112001300 bps .
. . . .. .1449.00
Memory Boards
JRAM2-P I 2·5 wI2MB ....... . ...... 1349.00
JRAM3-P I 3·S wI2MB.
. .1399.00
JRAM-AT3·P
w/2MB .
..449.00
Par.ISer.IClock Module . ............... • 115.00
155W Power Suppty for IBM/PC & XT1125.00
2732,2764,2712B,2725B,4464,611B,
8284, etc. ere available!

WARRANTY A(( I C s are guaranleed 101 180 days hom I he inVOice
dale on delec l lve Items We will replace them lIee 01 cililf9C

Advanced Technology Products, Corp.
p.o. Box 2205111141 Georgia Ave., Silver Spring, MD 20902

301-933-3523

9282 Bolsa Ave.,
Westminster, CA 92683

(714) 894-8954

Telex. 3719632-CHTRADE

Prices are subject to change withoul notice.
Call us for the lalB51 prices.

•••• OEMS AND DEALERS ARE INViTED ••••
Inquiry I I

20 Meg Hard Disk Kit-S435DO
Includes Half Heighl 20MB Hard Disk with
controller and cables, 1 year warranty.

5 or 8 MHz switchable without powerdown,
runs 3 limes faster than PC/XT in 8 MHz

TO ORDER PHONE:

l~'."

Iiiiii:.A

Complete System, PC/XT
Compatible, 640K ........... $685

::...- .
• Programs all 28·Pin, 5·V01l EPROMs and
EEPROMs.
• Per/eel for engineering workslalions, field
service and small production runs.
• Simple keyboard and display for sland alone
duplication.
• Inler/ace to your computer via an RS232C port.
• PC control software included at no extra charge.

,. '"

•• -

* 84K /12BK / 256K D-RAMI

Turbo Plus Motherboard
w/1IIK-S215DO

'-

i~'

j -

I.C.s and Peripherals

[ ] TELECOMP

88 •

::. ~

.To be merely compatible
isn't enough ..
Be the best!

Inquiry 378

Inquiry 345

NEW EPROM PROGRAMMER
EPROM-I ......... . .... $495

Inquiry 164

FOR l'1l.!l~~O IPA~CAI1.TM
INSTANT TEXT DISPLAY· Ihe Pascal "write"
procedure lakes several seconds to fill the screen
with texl. ZIPCALC does il in less than 1110 sec.
Instant windowing capabil~y is also included.
ULTRA
FAST
NUMBER
DISPLAY
ZlPCALC rerroves the real nurrtJer time barrier
with a 32·bit Long Inleger data type thai cenverts
to a string 7 times lasler.
HIGH SPEED COMPUTATION . the Long
Inleger is Ideal for many financial and olher
applications with Its dramalic increase In
cemputation speed. ZIPCALC provides a full set
of procedures lor Long Integer ar~hmetic, shi~s .
cempares, conversions to olher data types, and
full string cenversions. ZIPCALC has the power
of a 32·bit processor in Pascal callable form.
EASY TO LEARN - EASY TO USE .
ZlPCALC censlsls of 35 highly optimized
routines, mosl asserrtJler coded. a lutorial Users
Guide, programmed derros, and many exarrples .
IBM PC & TRUE COMPATIBLES
_
..
$45 includes N.Y. sales lax & shipping
;II

-=-

30 Day Money Back Guarantee
Tillms' Shlppmg & handling $3 00, C 0 .0 . add $1 .90
CaIlfOtnlareSI(lenlsaddsa!oslax

I

l~ P>CAI1.C

Ramjet 256K
Print Buffer

PC/XT COMPATIBLE PARTS
JUMBO·640 (4.77 MHz)
Motherboard w/0K
AT-1 Meg Motherboard w/0K
Mono/Graphic Card w/ Printer Port
Color Card with Printer Port
EGA Color Card
RAMBANK Memory Expansion
Card w/0K
Internal Modem (1200 baud)
Mitsubishi 360K Floppy Disk Drive
Irwin Tape Drive (10 Meg)

$125.00
$745 .00
$ 85.00
$ 85.00
$275.00
$215.00
$165.00
$115.00
$395.00

LUCKY COMPUTERS
(214) 690-6110
2011 Brandeis, Richardson , TX 75081

Inquiry 19 7

•
•
•
•
•
•

FREES YOUR COMPUTER UP FAST
FUll 256K 8YTES OF BUFFER SPACE
FAST DATA RATE - UP TO 7000 CPS
Will PAUSE FOR INDIVIDUAL PAGES
MUCH lESS EXPENSIVE THAN OTHERS
All FOR ONLY $269.00

The RAMJET 256K Print Buffer is available in ei ther
parallel or serial versions. Dealer inquiries are very
welcome. Custom programming for special applicati ons is available. For more information or to order

the RAMJET 256K Print Buffer:

CALL (206) 236-2983
Omnitronix, Inc.

p .o. Box 43- Mercer IslandWA 98040

Inquiry 244
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The XAT IS out most versatile and powerful
system USing Inters 80286 processor. th e
system runs at 6 and 8 MHz '.'11th a tllle
t 6 ,blt data bus Comes standard With a 3
meg Add·On hoard. 2 paralle l & one seflal
1'01\ momlor keyboard . DOS 3 1. two
' ~ helght OS 00 t 2 meg floppies

ThiS standard sysTem IS as compallble '.'11th
IBM as it can be Featurmg a 4·layer mother·
board, 8·slot expanSion. up to 640K
memory on the motherboard, and th e 6 67
MHz TURBO mode. Also Included. DOS 3 1.
keyboard , 135 watt power supply, TTL 720 x
348 resolution video card. green or amber
monitor. sefla l & parallel ports. Rea l Time
Ctock and software.

'I

The perfect chOlce for the system Int egra tor
WIIO needs Ihe tBM c ompatibility. but not rn
tile standard PC cnblnet ThiS model lea tures
hinged and removable SlCles. up 10 3 '~Ilelghl
peflphf!rals oul tront frOllt moun t AC swit c ll
rear mount t35 wal! power supply Also
an Ideal Host Of File Server ' uni t
configura tions '

The XTJr. IS only junior in size ! With up to
640K memory on ;he moth erboard and lour
expanSion slo l s. this stand-alone system IS
also great for workstations in a networkmg
environment. It can be upgraded to the
TURBO two speed motherboard and you
can also add up to 2 serial & 2 parallel ports
or any IBM compatible e>.pa nsion card. A
perfecI word processinglda ta entry system

ThiS IS truly the aflordable portable and we II
bUild 11 10 your specilica tions Need a 20
meg hard disk and 20 meg tape With 640K
memory m your po rtable? No prob lem I The
XPC Comp a c t comes standard Wlttl a 9"
amber TTL moMo!. 135 walt P S. 256K
memory. Iwa 36QK drives_Real Time
Clock Calendar'll battery Back-up sellal wid
parallel ports and our TURBO M otherboard

Amsterdam. 020-45-26-50

r-",n9'rnller

2 MB Expansion Board
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This board sahsfies the new approach suggested by
INTEL and l otus 1·2-3 . Also may be used on our
Xl·SOC TURBO boad for memory based at OK .

-

-t.

ThiS Western DIgital controller 1landles 1 or 2 drives 5
to 140 megabytes wltll mmlmum sofTware configura tIon Fe;)tures DOS 2 1 8. 3 1 compatibilit y. and 5 T· 506
Int erface

A Multl· functlon board featuring Parallel Port Sella l Port
Gaillp. POlt . Real Tlille C lock Calend<1I wlt ll Batt er y
Blick,uD. Expand to 38 4K . all Cables. Pnn lSpoo ler and
RA M Disk So ftwar e. and Manuals
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Connec t your workstation to an eXisting .:1 Megabyte
IBM token flng system or build up your own IEEE 802 5
standa rd syslem . Tne lowest possible cosltor
I OOooindustry standard compatib ility.

PROM Laser

Mono & Color Graphics
::="f- ~':" ~ ~:- .~ ~

r- -:-

..

.--

_.'

, ' ; '~ :- ~' ~,
Fealures Floppy Con troller. Parallel Port. Senal
(optional 2nd Serial). Game Port. Real Time
Clock Catendar wllh Ballery Back-up. RAM dlsk . Pflnt ,
Spooler. all cables & manuals

111111111111

H,-speed algorilhmes Will burn 27 16. 2732 . 2732A.
276 4 (m 52 sec) . 27 128. 27256 EPROMS under soli ·
ware conlror fight In your PC Zero Force InsertIOn
Sockets, Software. and Manual

_

The XTJr. cabinet Isonty 3 ~ x 165· x t5 ~ yel ll
1'.'111 nold a standard Xl compa tible motherboard
Includes a sY/ftcnmg power supply Fran1 panel
cut·out for a hall· height floppy or hard disk

11Ii1Jil1l1l il _

I

Our volume purchases of these IBM style

~;iiiii' units allows us to lower the pnce o nc e agnm.
L..:...U-U

u. ••..w"JtJ

:.J

~~,'.'¥:~fl:rf:]

Archive
Irwin
Maxtor
Memtek
Miniscribe
panasoniC
Sea gate
TEAC
Tulin

I

PC Compatible

CASH DRAWERS

G~II.UTl~UIZED

CHANGING SYSTEMS?
What Happens to Your Data?
Does JUST Media Conversion
Solve Incompatibilities?

4333 66th ST. N.

ST. PETERSBURG
FL 33709 USA

"INTERSOL"
Ever had a bad experience with Business
software? Irritating isn't it? We thought so too,
so we designed INTERSOL! Fully·lntegrated,
12 modules, very easy to use. you can buy it
and have it CUSTOMIZED for your needs!
FEATURES: AlR-AlP-G/L-PURCHS-INVOICESALES·REPORTS-FIN STS:rAXES-PAYROLLDAILY REPORTS.

M-S CASH DRAWER
10711 Flower St. , Stanton, CA 90680

(800) 544·1749

AVAILABLE " WITH SOURCE CODES"! You
customize it, or we will! SAVE HUNDREDS
OF DOLLARS! Get it ALL with " INTERSOL",
the fully-integrated solution.
INTERSOL ..... (12 modules) . .... $97.00
INTERSOL ... (SOURCE CODES) $122.00
add $3.00 S/H VISA-MC-CHECK
(813) 545-1996
Inquiry 87

InquIry 232

For details and prices,
contact:
Buehler Services, Inc.
P.O. Box A, Hwy 70-E

Kinston , NC 28501
Phone: 919/522-4300

SIBEC II

•
•
•
•
•
•

8052AH BASIC V1 .1 CPU
iSBX ' expansion connectors
Prototyping area
Five 8 bit input/output ports
PROM programmer
Expansion connectors

CALL TODAY 603/469-3232

$295

(J

Binary Technology, Inc.
MAIN ST. - P.O. BOX 67. MERIDEN, HH 03no
6031<469-3232

CompuData TranslatDrs, Inc. 213-462-6222
6565 Sunset BI., #301 Hollywood, CA 90028

NEW!

OTHER BRANDS AS LOW AS $.54

.

BULK DlSKETTES- QUANTITIES
OF 500 with TYVEK SLEEVES

RIBBONS (All Brands)
$4.20

EPSON MX 70/80

Prices based on quantities of 48
C.O.D.

lee]

800-222-0490 C.O.D.
201 ·462·7628 In N. J.

~

Me~n..QOn P.O. Box 710,

---~~ LFreehold, NJ 07728

Inquiry 213

The ALL NEW

We Make Incompatible Data Compatible!
The source can be mainframes, minis. micros.
dedicated word processors or typesetters.
ADAPSO member.

Inquiry 74

5V4'FLOPPY
MOTORS
Now BuehlerOEM replacement spindle motors for all
major 5%-inch, full-height
floppy disk drives are
available for fast delivery.
Built to exact OEM size, performance and quality standards. Pulleys included.

WHAT IF .•.
everything is changing, including your software.
hardware, operating systems and media? What
happens to your spreadsheet data and fonmulas,
database structures and/or word processing
documents and codes?
What do you do, and what is the cost?

InquIry 405

KEYBOARD PROTECTOR
Remains in place during keyboard use. Prevents
damage from liquid spills, dust, ashes, etc. Fits
like a second skin, excellent feel. Ava ilable for:
IBM .PC . AT, Apple (all), Compaq, Model 100.
NEC 8201 , C64, Zenith 150, DEC, Kaypro,
KB5151 , AT&T 6300, WYSE 50 a nd many
others, Send 529.95. check, M.O ., Visa & MC
include expo date. Specify computer type. Dealer
inquiries invited. Free brochure avail .

Merritt Computer Products, Inc.
2925 LBJ Fwy. #180 / Dallas, Texas 75234
339-0753
Inquiry 215

DYNAMIC RAMS
41256 100ns $6.85
41256 120ns $3.35
,......41256 150ns ~.i-"'K:
4164 120ns 1.40
,......4164 150ns ~~I'I
4464 150ns 5.50
• PR OCESSO RS
8087· 2
8mH z
8087-3
5mH z
6mHz
80287·3
80287-8
8mH z
V-20
8mH z
V-3D
8mHz
• STATIC RAM S
6264LP-15 tSOns

5 160.00
5125.00
$ 195.00
5 CALL
$ CALL
$ 20.00

• E. PROMS
27C256
25On5
27256
250n5
27128
250ns
27C64
200n5
2764
25On5
2732A
25On5

58.50
57.50
53.95
$5.25
53.50
54.25

. SOOO's
52.95

(Parts in stock)

l.e.EXPRESS
15358 Va lley B lvd ., Cily 01 Industry. CA 9 1746
Phone: 818·369·2688
(Mon·Fri • 8·5)

ORDER TOLL FREE

(800)
892-8889 • (800)
882-8181
OUtSide C<ahlofnl8
In Sid e California
CALL FOR CURRENT PRICES & VOLUME DISCOUNTS.
PlICC Shown to. Cash ' M" s'mCard / VISA add 3·. more
Pl,cesa rcsu Olcc l tQchnllge M,n,mumo<de.SIOOO

COLOR

VT220 $150·
·plus your
PC, jr, XT, AT or compatible
ZSTEMpc-VT220 Smart Termi nal Emulator
132·col. by windowing· no addit. hardware
Double High Double Wide Characters
Full VT100 line graphics. Smooth scrolling
2·way lite transfers incl. XMODEM and KERMIT
Fu ll keyboard soltkeys/MACROS
Data rales to 38.4KB. High Throughput
Color/graphics, monochrome & EGA suppo rt
International Font Support . DOS Access
ISO and att ribute mapped color
ZSTEMpc·VT220 5150. 4010/4 01 4 Option 599
ZSTEMpc-VT100 - Choice of the U.S. Airforce
30 day money back guarantee. MCIVISA

KEA SYSTEMS LTD.
#412 - 2150 W. Broadway
Vancouver, B.C. CANADA V6K 4L9
Support (604) 732· 7411
TELEX 04·35284 8 VCR

Order Toll Free (800) 663-8702

lst~

Cilh'o<n , arC !lIdcn l ~mus l add6. S%salestax

ALL MERCHANDI SE IS 100% GUARANTEED.

Inquiry 160
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StIlPJI'"g/\ Handling UPS GIO\Jml $500. UPS Au S7.00tulluflI l itH

·Isax Is • trademark of Ihe Intel Corporation

..--.--'

~
Inquiry 410

by
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ENHANCED GRAPHICS ADAPTOR
100% IBM COMPA TlBLE-PA SSES IBM EGA DIAGNOSTICS
".

• COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR
AND MONOCHROME ADAPTOR
• DISPLAYS 16 COLORS OUT OF 64 COLORS
• COMES WITH 2561{ OF VIDEO RAM
• DUAL SCANNING FREQUENCIES - WORI{S WITH
STANDARD OR EGA TYPE RGB MONITORS
• LIGHT PEN INTERFACE

EXTENDED MEMORY CARD

$199.95

UP TO 2 MEGABYTES OF LOTUS/ INTEL COMPA TlBLE MEMORY
• CONFORMS TO LOTUS / INTEL EXTENDED MEMORY
SPECIFICATIONS (EMS)
• SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2
MEGABYTES
• USES 64K OR 2561{ DYNAMIC RAMS
• USE AS EXTENDED (EMS) OR CONVENTIONAL MEMORY,
RAMDISI{ OR SPOOLER
• SOFTWARE INCLUDES EMS DEVICE DRIVERS,
PRINT SPOOLER AND RAMDISI(

AT MULTIFUNCTION CARD
ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY
• SHIPPED WITH ZERO I( RAM USER EXPANDABLE TO 1 .5
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH
OPTIONAL PIGGYBACI( CARD
• USES 641( OR 2561( DYNAMIC RAMS
• PARALLEL PORT & GAME PORT
• SERIAL PORT
• OPTIONAL SECOND SERIAL PORT

PIGGYBACK MEMORY CARD

(NO MEMORY INSTALLED)

$49.95

8 MHz 80286 ACCELERA TOR BOARD FOR IBM PC/ XT
• 8MHz 80286 RUNS 33% FASTER THAN A STANDARD AT
• RUNS AT PROGRAMS- COMPATIBLE WITH DOS 2.1 , 3.0 & 3 .1
• COMPATIBLE WITH ALL PC / XT HARDWARE & SOFTWARE WITH
NO PATCHES OR MODIFICATIONS NEEDED
.1 MEGABYTE MEMORY ON BOARD, EXPANDABLE TO 16MB
• HIGH SPEED 16-BIT BIOS AND RAM
• OPTIONS INCLUDE 80287 MATH CO-PROCESSOR, MULTITASI(ING
SUPPORT AND MULTIUSER SUPPORT

EPROM PROGRAMMER
FOR IBM PC/XT/A T AND COMPA TlBLES
•
•
•
•
•
•
•
•

PROGRAMS 27xxx SERIES EPROMS UP TO 27512
MENU DRIVEN SOFTWARE PROVIDED ON DISI(ETTE
AUTOMATICALLY SETS PROGRAMMING VOLTAGE
LOADS AND SAVES EPROM BUFFER TO DISI(
READ, WRITE, COPY, VERIFY OR CHECI( BLANI(
DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM
SPLITS OR COMBINES EPROMS OF DIFFERING SIZES
INTERNAL CARD WITH EXTERNAL ZIF SOCI(ET MODULE

Inqu iry 173
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2101
5101

256.4
2561(4

1024.1
256.4

(450ns)
(450ns)(CMOS)
(450no)(LP)
(450ns)

2114

1024x4

(450ns)

2114l-4
2114l-2
2114l-15
TMS4044-4
TMM2016-150
TMM2016-100
HM6116-4
HM6116-3

1024.4
1024.4
1024.4
4096.1
2048.8
2048.8
2048.8
2048.8

(450no)(LP)
(200ns)(LP)
(150ns )(lP)
(450ns)

HM6116LP-4

2048)(8

HM6116LP-3
HMG" 6lP-2
HM6264P-15
HM6264LP-15

2048.8
2048.8
8192.8
8192.8

2102l-4
2112

HM6264LP-12
8192.8
LP=Low power

****HIGH-TECH****
95
NEG V20 UPD701 08 $14

REPLACES BoBB TO SPEED UP IBM PC 10-40%

* HIGH-SPEED ADDRESS CALCULATION
IN HARDWARE

* PIN COMPATIBLE WITH 8Q88
* SUPERSET OF 8088 INSTRUCTION SET
* LOW POWER CMOS

(150ns)
(100ns)

(200ns)(CMOS)
(150ns)(CMOS)
(200ns)(CMOS)(LP)
(150ns)(CMOS)(LP)
(120ns)(CMOS)(LP)
(150ns)(CMOS)
(150ns)(CMOS)(LP)
(120ns)(CMOS)(LP)

8M Hz V20 UPD70108-8
8MHz V30 UPD70116-8

$26.95

****SPOTLIGHT****

1.49
1.95
2 .95
2 .49
169.95
129.00
6 .95
9 .95
2 .49
3.95
7.95
19.95
129.95
199.95

8200
8203
8205
8212
8216
8224
8237
8237-5
8250
8251
8251A
8253
8253-5
8255
8255-5
8259
8259-5
8272
8279
8279-5
8282
8284
8286
8288

29.95
3 .29
1.49
1 .49
2 .25
4 .95
5 .49
6 .95
1.69
1.89
1.89
1.95
1.69
1.89
1.95
2 .29
4 .95
2 .49
2 .95
3 .95
2 .95
3 .95
4 .95

Z-80

(25005,

(200ns)
(200ns)(5v)
(150ns)(5v)
(120ns)(5v)
(200ns)(5v)
(150ns)(5v)
(150ns)(5V)(REFRESH)
(150ns)(5v)
(150ns)(5v)
(150n.)(5v)
(200ns)(5v)
(150no)(5v)

32768)(8

5V;: Singlo 5 Volt SupplV

21V PGM=Program at 21 Volta

nSPECTRONICS

EPROM ERASERS

.-,..t

PE-14T

_"~.i_'~~

1.95
2.95
4 .95
5.95
6.95
2.95
2.95

REFRESH =Pin 1 Refresh

6502

2 .79

65CO:t ,CMOS) 12.95

6507
6520
6522
6526
6532
6545
6551
6561
6581

9 .95
1.95
4 .95
26.95
6 .95
6 .95
5.95
19.95
34.95

2.0 MHz
6502A
6520A
6522A
6532A
6545A
6551A

2.95
2 .95
5 .95
11.95
7.95
6 .95

3.0 MHz
6502B

6 .95

6800
1.0 MHz
6800
6802
6803
6809
6809E
6810
6820
6821
6840
6843
6844
6845
6847
6850
6883

1.95
4 .95
9.95
5 .95
5 .95
1.95
2 .95
1.95
6.95
19.95
12.95
4 .95
11.95
1.95
22.95

6845
68B45
6847
H046505SP
MC1372
8275
7220
CRT5027
CRT5037
TMS9918A

DISK
CONTROLLERS
1771
1791
1793
1795
1797
2791
2793
2797
6843
8272
UPD765
MB8876
MB8877
1691
2143

4.95
9.95
9 .95
12.95
12.95
19.95
19.95
29.95
19.95
4 .95
4 .95
12.95
12.95
6 .95
6 .95

BIT RATE
GENERATORS
MC14411
BR1941
4702
COM8116
MM5307

2.0 MHz

UARTS
1.79

4.95
8 .95
11 .95
6 .95
2 .95
26.95
19.95
12.95
9 .95
19.95

9 .95
4 .95
9 .95
8.95
4.95

32.768 KHz
1.0 MHz
1.8432
2 .0
2.097152
2 .4576
3.2768
3.579545
4 .0
4 .032
5.0
5.0688
6 .0
6 .144
6 .5536
8.0
10.0
10.738635

.95
2 .95
2 .95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95

12.0

14.31818
15.0
16.0
17.430
18.0
18.432
20.0
22.1184
24.0
32.0

CRYSTAL
OSCILLATORS
5 .95
5.95
5.95
5.95
4.95
4 .95
4 .95
4.95
4 .95
4.95
4 .95
4.95
4 .95
4.95
4 .95
4 .95
4 .95
4 .95

1.0MHz

1.8432
2 .0
2 .4576
2 .5
4 .0
5.0688
6.0
6 .144

8 .0
10.0
12.0
12.480
15.0
16.0
18.432
20.0
24.0

1 . ~g

5 .9'
5.95
1.89
5 .95
5.95
5 .95

8.0 MHz

MISC.
TMS99531
TMS99532
UlN2003
3242
3341

MC3470
MC3480

9.95
19.95
.79
7.95
4.95

1.95
8.95
MC3487
2.95
11C90
13.95
2513-001 UP
6 .95
AY5-2376
11 .95
AY5-3600 PRO 11 .95

440

27256

(450no)
(450n.)(5V)
(350ns)(5V)
(450ns)(5V)
(450n.)(5V)
(250ns)(5V)(21V PGM)
(200ns)(5V)(21 V PGM)
(250ns)(5V)(CMOS)
(450ns)(5V)
(250ns)(5V)
(200ns )(5V)
(350ns )(5V)(24 PIN)
(250ns)(5V)
(250ns)(5V)(CMOS)
(260ns)(5V)

__......

(200ns)
(150ns)
1120ns)

4.0 MHz

Z80A-SIO / 2

1024.8
2048.8
2048.8
4096.8
4096.8
4096.8
4096.8
8192.8
8192.8
8192.8
8192.8
8192.8
16384.8
32768.8

U CORPORATION

DYNAMIC RAMS
4116-250
16384.1
4116-200
16384.1
4116-150
16384.1
4116-120
16384. 1
MK4332
32768.1
4164-200
65536.1
4164-150
65536.,
4164-120
65536.,
MCM6665
65536.1
TMS4164
65536.1
4164-REFRESH 65536.,
TMS4416
16384.4
41128-150
131072.1
TMS4464-15
6553604
41256-200
262144.1
41256-150
262144.1
5 v= S ingle 5 Volt Supply

2708
2716
2716-1
TMS2532
2732
2732A
2732A-2
27C64
2764
2764-250
2764-200
MCM68766
27128
27C256

B Y T E • IUNE 1986

74LSOO
74lS01
74lS02
74lS03
74lS04
74lS05
74lS08
74lS09
74LS10
74LS11
74LS12
74L513

74LS14
74LS15
74lS20
74lS21
74lS22
74lS27
74lS28
74lS30
74lS32
74lS33
74lS37
74lS38
74lS42
74LS47
74LS48
74lS51
74lS73
74lS74
74LS75
74lS76
74LS83
74lS85
74lS86
74LS90
74LS92
74lS93
74lS95
74lS107
74lS109
74lS112
74lS122
74lS123
74lS124
74LS125
74LS126
74LS132
74LS133
74LS136
74LS138
74lS139
74lS145
74lS147
74lS148
74LS151
74lS153
74lS154
74LS155
74LS156

74LS157
74LS158
74LS160

74lS161
74lS162
74LS163

74LSl64

.16
.18
.17
.18
.16
.18
.18
.18
.16
.22
.22
.26
.39
.26
.17
.22
.22
.23
.26
.17
.18
.28
.26
.26
.39
.59
.69
.17
.29
.24
.29
.29
.49
.49
.22
.39
.49
.39
.49
.34
.36
.29
.45
.49
2 .75
.39
.39
.39
.49
.39
.39
.39
.99
.99
.99
.39
.39
1.49
.59
.49
.36
.29
.29
.39
.49
.39
.49

74lS165
.65
74lS166
.95
74LS169
.95
74LS173
.49
74lS174
.39
74LS175
.39
74lS191
.49
74lS192
.69
74lS193
.69
74lS194
.69
74lS195
.69
74LS196
.59
74lS197
.59
74lS221
.59
74lS240
.69
74LS241
.69
74lS242
.69
74lS243
.69
74lS244
.69
74lS245
.79
74lS251
.49
74lS253
.49
74LS256 1.79
74LS257
.39
74lS258
.49
74LS259 1.29
74LS260
.49
74LS266
.39
74lS273
.79
74LS279
.39
74LS280 1.98
74lS283
.59
74lS290
.89
74LS293
.89
74LS299 1.49
74lS322 3.95
74LS323 2.49
74LS364 1.95
74LS365
.39
74LS367
.39
74lS368
.39
74lS373
.79
74lS374
.79
74lS375
.95
74LS377
.79
74lS378 1.18
74lS390 1.19
74LS393
.79
74lS541 1.49
74LS624 1.95
74LS640
.99
74LS645
.99
74lS669 1.29
74LS670
.89
74LS682 3.20
74LS683 3.20
74lS684 3.20
74lS688 2 .40
74lS783 22.95
81 LS95
1.49
81lS96
1.49
81lS97
1.49
81lS98
1.49
25lS2521 2.80
25lS2569 2.80
26lS31
1.95
26LS32
1.95

A new family of high speed CMOS logic featuring
the speed of knN power Schottky (8ns typical gate
propagation delay). combined with the advantages of
CMOS; very low power consumption. superior noise
immunity, and improved output drive.

74HCOO
74HC: Operate at CMOS log ic levels and are ideal
for new, all-CMOS designs.

74HCOO
74HC02
74HC04
74HC08
74HC10
74HC14
74HC20
74HC27
74HC30
74HC32
74HC51
74HC74
74HC85
74HC86
74HC93
74HC107
74HC109
74HC112
74HC125
74HC132
74HC133
74HC138
74HC139

.59
.59
.59
.59
.59
.79
.59
.59
.59
.69
.59
.75
1.35
.69
1.19
.79
.79
.79
1.19
1.19
.69
.99
.99

74HC148
74HC151
74HC154
74HC157
74HC158
74HC163
74HC175
74HC240
74HC244
74HC245
74HC257
74HC259
74HC273
74HC299
74HC368
74HC373
74HC374
74HC390
74HC393
74HC4017
74HC4020
74HC4049
74HC4050

74HCTOO

74HCT: Direct, drop-in ~acements for LS TIl
and can be intennixed with 74LS in the same circun:.

74HCTOO
74HCT02
74HCT04
74HCT08
74HCT10
74HCT11
74HCT27
74HCTlO
74HCT32
74HCTI4
74HCTI5
74HCT138
74HCT139
74HCT154
74HCT157
74HCT158
74HCT161
74HCT164

.69
.69
.69
.69
.69
.69
.69
.69
.79
.85
.95
1.15
1.15
2.99
.99
.99
1.29
1.39

74HCT166
74HCT174
74HCT193
74HCT194
74HCT240
74HCT241
74HCT244
74HCT245
74HCT257
74HCT259
74HCT273
74HCT367
74HCTl73
74HCTl74
74HCT393
74HCT4017
74HCT4040
74HCT4060

74FOO
.79

Inquiry 17 4

4001
4011
4012
4013
4015
4016
4017
4018
4020
4021
4024
4025
4027
4028
4035
4040
4041
4042
4043
4044
4045
4046
4047
4049
4050
4051
4052
4053
4056
4060
4066
4069
4076
4077
4081
4085
4086
4093
4094
14411
14412

.19
.19
.25
.35
.29
.29
.49
.69
.59
.69
.49
.25
.39
.65
.69
.69
.75
.59
.85
.69
1.98
.69
.69
.29
.29
.69
.69
.69
2 .19
.69
.29
.19
.59
.29
.22
.79
.89
.49
2 .49
9.95
6 .95

14419
14433
4503
4511
4516
4518
4522
4526
4527
4528
4529
4532
4538
4541
4553
4585
4702
74COO
74C14
74C74
74C83
74C85
74C95
74C150
74C151
74C161
74C163
74Cl64
74C192
74C193
74C221
74C240
74C244
74C374
74C905
• 74C911
' 74C917
74C922
74C923
74C926
80C97

4.95
14.95
.49
.69
.79
.85
.79
.79
1 .95
.79
2 .95
1.95
.95
1.29
5 .79
.75
12.95
.29
.59
.59
1 .95
1.49
.99
5 .75
2 .25
.99
.99
1 .39
1.49
1.49
1.75
1.89
1.89
1.99
10.95
8.95
8 .95
4 .49
4 .95
7 .95
.95

7400
7402
7404
7406
7407
7408
7410
7411
7414
7416
7417
7420
7423
7430
7432
7438
7442
7445
7447
7470
7473
7474
7475
7476
7483
7485
7486
7489
7490
7492
7493
7495
7497
74100
74121
74123
74125
74141
74143
74144
74145

.19
.19
.19
.29
.29
.24
.19
.25
.49
.25
.25
.19
.29
.19
.29
.29
.49
.69
.89
.35
.34
.33
.45
.35
.50
.59
.35
2 .15
.39
.50
.35
.55
2 .75
2 .29
.29
.49
.45
.65
5.95
2 .95
.60

74147
74148
74150
74151
74153
74154
74155
74157
74159
74161
74163
74164
74165
74166
74175
74177
74178
74181
74182
74184
74191
74192
74194
74196
74197
74199
74221
74246
74247
74248
74249
74251
74265
74273
74278
74367
74368
9368
9602
9637
96S02

2.49
1.20
1.35
.55
.55
1 .49
.75
.55
1.65
.69
.69
.85
.85
1.00
.89
.75
1.15
2 .25
.75
2 .00
1.15
.79
.85
.79
.75
1.35
1.35
1.35
1.25
1.85
1.95
.75
1.35
1.95
3.11
.65
.65
3 .95
1.50
2 .95
1.95

74S00
74S02
74S03
74S04
74S05
74S08
74S10
74S15
74S30
74S32
74S37
74S38
74S74
74S85
74S86
74S112
74S124
74S138
74S140
74S151
74S153
74S157
745158
74S161

.29
.29
.29
.29
.29
.35
.29
.35
.29
.35
.69
.69
.49
.95
.35
.50
2 .75
.79
.55
.79
.79
.79
.95
1 .29

745163
745168
745174
745175
745188
745189
745195
74S196
745197
745226
745240
7452 41
74S244
745257
745253
745258
745280
745287
745288
745299
745373
745374
745471
745571

1.29
3.95
.79
.79
1.95
1.95
1.49
1.49
1.49
3 .99
1.49
1.49
1.49
.79
.79
.95
1.95
1.69
1.69
2 .95
1.69
1.69
4.95
2.95

DATA ACO INTERFACE
ADC0800 15.55
ADC0804 3 .49
ADC0809 4 .4 9
ADC081614 .9 5
ADC0817 9 .95
ADC0831 8 .95
DAC0800 4.49
DAC0806 1.95
DAC0808 2 .95
DAC1020 8 .25
DAC1022 5 .95
MC1408L8 2.95

8T26
8T2 8
8T95
8T96
8T97
8T9 8
DM8131
DP8304
DS8833
DS8835
DS8836
DS8837

36 PIN CENTRONICS

1.29
1.29
.89
.89
.59
.89
2.95
2.29
2 .25
1.99
.99
1.65

TO·220 CASE
7805T
7808T
7812T
7815T

.49
.49
.49
.49

TO·3CASE
7805K 1.39
7812K 1 .39
78L05
78L12

.49
.49

LM323K
LM328K
78H05K
78H12K
78P05K

5V 3A
Adj. 5A
5V 5A
12V SA
5V 10A

SOLDER CUP
RIGHT ANGLE
PC SOLDER
WIRE WRAP
IDC
RIBBON CABLE
HOODS

CONTACTS

MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
·FEMALE
METAL
GREY

DBxxP
DBxxS
D8xxPR
DBxxSR
DBxxPYJW
DBxxSWW
IDSuP

IOBnS
MHOOOxx
HOOOxx

19
15
25
37
50
.90 1.25 1 .25 1.80 3 .48
1.15 1 .50 1.50 2 .35 4 .32
...
...
1.49
1.95 2. 65
... 2 .00 2 .79 .. '
1 .55
...
...
2 .56
3 .89 5 .60
...
...
4 .27
6 .8' 9 .95
...
...
2 .95
3 .98 5 .70
...
...
3 .20
4 .33 6 .76
...
...
1 .25 1 .30 1.30
...
.65
.75
.95
.65

or

ORDERING INSTRUCTIONS: INSERT THE NUMBER
CONTACTS IN THE POSITION
MARKED 'xx " OF THE "ORDER BY" PA A T NUMBER LISTED.
EXAMPLE: A 15 PIN RIGH T ANGLE MALE PC SOLDER WOULO BE DBI5PR.

MOUNT/NO HARDWARE $1.00

8
14
16
18
20
22
24
28
40

1· 99 100+
PIN ST
.11
.10
PIN ST
.11
.09
PIN ST
.12
.10
PIN ST
.15
.13
PIN ST
.18
.15
PIN ST
.15
.12
PIN ST
.20
.15
PIN ST
.22
.16
PIN ST
.30
.22
PIN ST
1.95 1.49
ST=SOLDERTAIL
PIN WW
.59
.69
PIN WW
.69
.52
PIN WW
.69
.58
PIN WW
.99
.90
PIN WW
1.09
.98
PIN WW
1 .39 1.28
PIN WW
1.49 1 .35
PIN WW
1.69 1 .49
PIN WW
1.99 1.80

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WWHEAOER
RIGHT AIliGLE WIN HEADER
RIBBON HEADER SOCKET
RIBBON HEADER

ORDER BY
IDH)()CS
IOHxxSR
IDHxxW
IOHxxWR
IOS)()C
IOMxx

10
.82
.85
1.86
2 .05
.79

20
1.29
1 .35
2 .98
3 .28
.99
5 .50

~
M'O",~

DB37Ft7::~:i!lf):-G;-;;:~2!-!t4

lN751
lN759
lN4148
lN4004
lN5402
KBP04
KBU8A
MDA990·2

TL066
.99
.98
LM733
TL071
.69
LM741
.29
TL072
1.09
LM747
.69
TL074
1.95
LM748
.59
TL081
.59
MC1330
1. 69
TL082
.99
MC1350
1.19
TL084
1.49
MC1372
6 .95
LM301
.34
LM1414
1 .59
LM309K
1.25
LM1458
.49
LM311
.59
LM1488
.49
LM311H
.89
.49
LM1489
LM317K
3.49
.85
LM1496
LM317T
.95
LM1812
8.25
LM318
1 .49
LM1889
1 .95
LM319
1.25
ULN2003
.79
LM320 5e07900
XR2206
3 .75
LM322
1 .65
XR2211
2 .95
LM323K
4 .79
XR2240
1.95
.49
LM324
MPQ2907 1 .95
3.95
LM331
LM2917
1.95
LM334
1.19
CA3046
.89
LM335
1.40
CA3081
.99
LM336
1 .75
CA3082
.99
LM337K
3.95
CA3086
.80
LM338K
3 .95
CA3089
1.95
LM339
.59
CA3130E
.99
LM340 se e7800
CA3146
1.29
LM350T
4 .60
CA3160
1.19
LF353
.59
MC3470
1.95
LF356
.99
MC3480
8 .95
LF357
.99
MC3487
2 .95
LM358
.59
LM3900
.49
LM380
.89
LM3909
.98
LM383
1.95
LM3911
2 .25
LM386
.89
LM3914
2 .39
LM393
.45
MC4024
3 .49
LM394H
4 .60
MC4044
3 .99
TL494
4 .20
RC4136
1.25
TL497
3.25
RC4558
.69
.29
NE555
LM13600 1.49
NE556
.49
75107
1.49
NE558
1 .29
75110
1 .95
NE564
1.95
75150
1.95
LM565
.95
75 1 54
1.95
LM566
1 .49
75188
1.25
LM567
.79
75189
1 .25
NE570
2 .95
75451
.39
NE590
2 .50
75452
.39
NE592
.98
75453
.39
LM710
.75
75477
1.29
LM723
.49
75492
.79
H =TO·5 CAN. K =TO· 3. T =TO·220

.25
.25
25 / 1.00
10 / 1.00
.25
.55
.95
.35
.25
.10
.50
.25
.79
.10

4N26
4N27
4N28
4N33
4N37
MCT· 2
MCT·6
TIL-l11
2N3906
2N4401
2N4402
2N4403
2N6045
TIP31

LED DISPLAYS
FND-357(359)
COM CATHODE
FND· 500(503)
COM CATHODE
FND-507(510)
COM ANODE
MAN-72
COM ANODE
MAN· 74
COM CATHODE
MAN· 8940
COM CATHODE
TlL· 313
COM CATHODE
HP5082· 7760
COM CATHODE
TIL· 311
4x7 HEX W / LOGIC
HP5082-7340 4.7 HEX W I LOGIC

DIFFUSED LEOS
JUMBO RED
JUMBO GREEN
JUMBO YELLOW
MOUNTING HOW
MINI REO

Tl lA
TPA
T PA
TPA
T1

.362"
.5 "
.5 "
.3 "
.3"
.8 "
.3 "
.43"
.270"
.290 "

1· 99
.10
.14
.14
.10
.10

100· UP
.09
.12
.12
.09
.09

SWITCHES

IDC CONNECTORS
DESCRIPTIOIII

TO -3 4.79
TO·3 3 .95
TO-3 7 .95
TO -3 8 .95
TO ·3 14.95

IC SOCKETS
8
14
16
18
20
22
24
28
40
64

COIliTACTS
DESCRIPTION
ORDER BY
8
14
16
24
18
20
22
28
HIGH RELIABILITY TOOLED
AUGATxxST
.62
.79
.89 1.09 1 .29 1.39 1 .49 1.69
ST IC SOCKETS
HIGH RELIABILITY TOOLED
AUGATxxWW 1.30 1.80 2 .10 2 .40 2 .50 2 .90 3 .15 3 .70
WIN IC SOCKETS
COMPONENT CARRIES
ICCxx
.49
.59
.69
.99
.99
.99
.99 1 .09
(DIP HEADERS)
RIBBON CABLE
IDPu
.95
.95
1.75
DIP PLUGS (lDC)
FOR ORDERING INSTRUCTIONS SEE D·SUBMINIATURE BELOW

9
.82
.95
1.20
1.25
1.69
2 .76
2 .70
2.92
1.25
.65

79L05
.69
79L12 1 .49

OTHER VOLTAGE REGS

PIN ZIF
4 .95 CALL
PIN ZIF
5.95 CALL
PIN ZIF
6.95 CALL
PIN ZIF
9 .95 CALL
ZIF=TEXTOOL
IlERO INSERTION FORCE)

FEMALE

ORDER BY

7905K 1.49
7912K 1 .49

TO·93 CASE

16
24
28
40

RIBBON CABLE
RT ANGLE PC MOUNT

D·SUBMINIATURE

.59
.59
.59
.59

\MN=WIREWRAP

MILE

RIBBON CABLE
SOLDER CUP

DESCRIPTION

7905T
7908T
7912T
7915T

CONTACTS
26
34
1.68 2 .20
1.76 2 .31
3 .84 4 .50
4 .22 4 .45
1.39 1.59
6 .25 7 .00

40
2 .58
2 .72
5 .28
4 .80
1.99

MIIIII· TOGGLE 0111 ·0111
MIIIII· TOGGLE 0111 ·0111
MIIIII·TOGGLE OIll ·OFF· OIII
MIIIII·PUSH8UTTOIIIIII .0 .
MIIIII·PUSH8UTTOIli III.C.
SPST
TOGGLE OIll· OFF
BCD OUTPUT 10 POSITIOIII 6 PIN DIP

DIP SWITCHES

1.75

HARD TO FIND
"SNAPABLE" HEADERS
CAlli BE SNAPPED APART TO
MAKE ANY SIZE HEADER,
ALL WITH .1" CENTERS

Inqu iry 174
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FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

IN ASSORTED COLORS $ 27 .50

100ea: 5 .5 ". 6 .0 ", 6 .5 ", 7.0"
25088: 2 .5 ". 4 .5 ", 5. 0 "
500ea: 3 .0 ", 3 .5 ", 4 .0 "

.

--.--.,."~-

. . . . . . . . ~.-,, . . --r----· .. ~-- *JORr\~

SPOOLS
100 feet
54. 30
500teet $ 13.25

2 50 feet 57 .25
1000foot5 21 .95

Please specify color:
Blue, Black, Yellow or Red
•

IlIIfIIU1l1II1I

IBM· PA2

EMI FILTER
• FITS LC-HP BELOW
• 6 AMP 120 / 240 VOLT

5-100

6 FOOT LINE CORDS
LC· 2 2 CONOU CTOA
LC· 3 2 CONOU CTOA
LC· HP 3 CONOU CTOA W / STO
FEMALE SOCKET

1.4 9

.== ;.:
. g .. I

~f:SN WRIT:A~~:LAS~lg~~~~H A:~~C~

. ;;;:;

::

8

IDWAAP 08

10

1.95. _

~:

:g==~~:

~g

~ :~~

~~

:g~=:~ ~~

~

; :~~ : ~

28
40

:g~=:~i~

~

;:~~

IDWAAP28
5
1.95
IDWAAP40
5
1.95
PLEASE ORDER BY NUMBER OF

ROTRON

14.95

ETRI
MASUSHITA

14 .95
16.95

5.9 5
7 .95
10.95
7 .95

2AMP
4AMP
8 AMP
2AMP

U

eo-

•

::

.............

25 PIN D-SUB
GENDER
CHANGERS
$7.95

~:
~.

~-___---'-"

10 WRAP 24

APPLE

15V
.35
15V
.70
15V .80
15V 1 .35
35V
.40

35V
.45
.45
35V
.65
35V
35V
.85
35V 1 .00

.47'"
1.0
2 .2
4 .7
10

.-

• EAASES 2 IN 10 MINUTES
• COMPACT·NO DAAWEA
* THIN METAL SHUTTER
PAEVENTS UV LIGHT
FROM ESCAPING

.05
.05
.05
.05
.05
.05
.05
.05
.05

680
.001 '"
.0022
.005
.01
.02
.05
.1
.1

50V
50V
50V
50V
50V
50V
50V
12V
50V

.05
.05
.05
.05
.07
.07
.07
.10
.12

MONOLITHIC
50V
50V

.14
.15

50V
.50V

.1",
.47'"

.18
.25

ELECTROLYTIC

,,,

AADIAL
25V
.14
.15
35V
50V
.15
50y
.15
.18
35V
16V
.18
35V
.20
.30
25V
16V .70
25V 1 .45

10
22
47
100
220
470
1000
2200
4700

AXIAL
50V
.14
.16
50V
.14
16V
50V
.20
35V
.25
.30
25V
.50
50V
16V .60
16V .70
16V 1.25

.;. ...

11111111111111111111111111111111111..11
1/4

DISC
50V
50V
50V
50V
50V
50V
50V
50V
50V

WAn RESISTORS

""""va""

RESISTOR NETWORKS
10
8
16
16
14
14

PIN
PIN
PIN
PIN
PIN
PIN

9
7
8
15
7
13

PS-IBM

$89.95

-5V @ .SA.-12V @ .5A
• ONE YEAA WAAAANTY

RESiSTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

$99.95

•

. 12 V YEAR
@ .5A,WARRANTY
.5V @ .5A
ONE

PS-130

.69
.59
1.09
1.09
.99
.99

PS. 130

$99.95

• 130 WATTS
• SWITCH ON AEAA
• FOR U S E IN OTHER IBM
TYPE MACHINES
*

g O DAY WARRANTY

$49.95

• USE TO POWER APPLE TYPE
SYSTEMS
• 15V @ 4A. t 1 2V @ 2.5A
-5V @ 'sA. -12V @ .5A
• APPLE POWER CONNECTOR

PS-SPL200
* '5V @ 25A. +12V @ 3.5A
- 5V @ 1A, - 12V @ 1A
• UL APPROVED
• ALUMINUM ENCLOSURE

. ._ _ _ _ _ _ _ _ _11 BOOKS BY STEVE ClARCIA
SPECIALS ON BYPASS CAPACITORS
.01
.01
.1
.1

JJf CERAMIC DISC
JJf MONOLITHIC
JJf CERAMIC DISC
JJf MONOLITHIC

BIULD YOUA OWN
Z80 COM PUTE A

.38
1 .38
3 .94
5.13

x
x
x
x

DlSTAIBUTION
TIE
TERMINAL
TIE
BINDING
STAIP(SI
POINTS STAIP(SI POINTS POSTS

6 .50"
6 .50"
8.45"
8.45"

100
1
4

100
400

1
2

6 30
1260
1260

2
3

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP

100/ $5 .00
100/ $10.00
100/ $6.50
100/ $12.50

$14.95

OVEA 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
IC •. INCLUDES TTL. CMOS, 74LSOO,
MEMOAY, CPU . , MPU SUPPOAT.
D MUCH MOAE!

WISH SOLDERLESS BREADBOARDS
DIMENSIONS

515 .15
522.75
521 .80
530.00

• FOR IBM PC-XT COMPATIBLE
·135 WATTS
• ! 5V @ 15A, +12V @ 4.2A
PS- IBM

PS-A

5 % CARBON FILM ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG. OHM
100 PCS sa..ne value .02
10 PCS samevalue . .05
.025
1000 PCS same value .01 5
50 PCS

SIP
SIP
DIP
DIP
DIP
DIP

••
. •
. •
..

.• FDA
IBM PC · XTCOMPATIBLE
150 WATTS
. ' 12V @ 5 .2A . t 5V @ 16A

$34.95

DATARASE EPROM ERASER

TANTALUM

BAAE · NO FOIL PADS • ••• . . . . .
HOAIZONTAL BUS .. • ••.. .. . ..
SINGLE FOIL PADS PER HOLE . . ..
FDA APPLE li e AUX SLOT • . ... ..

PS-IBM-150

.
III . . . .P.A.C.KA.G.ES.(P.C.K•. O . F . I . . . . . . . . . . . . . . . . . . . . . . . . . .

CAPACITORS

P500· 1
P500·3
P500·4
7060·45

5 1 5.15
521 .80
521.80
522 .75

SWITCHING POWER SUPPLIES

~ !i

• SLIPS OVER WIRE WRAP PINS
• IDENTIFIES PIN NUMBERS ON WRAP
SlOE OF BOARD

i~

sa
sa
sa

Pl00·4

BARE · NO FOIL PADS .. . .. . . • . • .
HOAIZONTAL BUS •• . . . . . . . . • . • .
VEATICAL BUS •.•••• . • . . . . . . .•
SINGLE FOIL PADS PEA HOLE •. . ..•

P100·1
P100·2
P100 ·3

.39
.9 9

MUFFIN FANS

3. 15"
3.63"
3. 18"

IBM

BOTH CARDS HAVE SIL K SCREENED LEGENDS
AND INCLUDES MO UNTING BRACKET
IBM· PRl
WITH .j. SV AND GROUND PLANE ••.
IBM - PR 2
AS ABOVE WITH DECODING LAYOUT

• MANUFACTURED
BYCOACOM
• LOW COST

AS USED IN CLOCK CIRCUITS

I

;@

i?,:,
..

'

i'

NEW EDITION!
1986
Ie MASTER

"

3 VOLT BATTEAY
BATTERY HOLDER

442
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EPROM PROGRAMMER $59.95
MODEL
RP525

$129.95 i-'
" \\ ..I' . ~

BAL·500

'''ji '"..

.

• TEAC MECHANISM· DIRECT DRIVE
.. 100% APPLE COMPATIBLE

.. FUll ONE YEAR WARRANTY

'" DUPLICATE OR BURN ANY

STANDARD 27x x. SERIES EPROM
• EASY TO USE MENU· DRIVEN
SOFTWARE IS INCLUDED

. ~"J~~2~~~~~Wl;~ ~~r:,2iN;28
.. HIGH SPEED WRITE ALGORITHM

'" LED INDICATORS FOR ACTIVITY
'" NO EXTERNAL POWER SUPPLY
NEEDED
'" ONE YEAR WARRANTY

16K RAMCARD

$39.95

~

PRINTER BUFFERS

• FREES COMPUTER FOR OTHER TASKS
WHILE PRINTING LONG DOCUMENTS
.. STANO-ALONE DESIGN; WORKS WITH ANY
COMPUTER OR PRINTER
.. ALL MODELS FEATURE PRINT PAUSE
MEMORY CHECK. GRAPHICS CAPABILITY

SP120P

PARALLEL

$139.95

• 64K UPGRADABLE TO 256K
• LED INDICATOR SHOWS VOLUME OF DATA
IN BUFFER

SP120S RS232 SERIAL $159.95
.. FULL lWO YEAR WARRANTY
.. EXPAND YOUR 48K APPLE TO
64K
.. USE IN PLACE Of APPLE
LANGUAGE CARD

BARE PC CARD WI INSTRUCTIONS

IC TEST CARD

$9,95

$99.95

•
...
•
..

3 .5" ADD·ON DISK DRIVE
100% MACINTOSH COMPATABLE
DOUBLE SIDED 800K BYTE STORAGE
HIGH RELIABILITY DRIVE
HAS AUTO· EJECT MECHANISM
.. FULL ONE YEAR WARRANTY

1a!"~1

AD·3C ;==;
$139.95

SP110P

PARALLEL

$249.95

.. 64K UPGRADABLE TO 512K
.. SPOOLS OUTPUT OF UP TO 3 COMPUTERS
... LED BARGRAPH DISPLAYS
OF
DATA IN BUFFER
.. RESET FUNCTION CLEARS
DATA IN BUFFER
.. REPEAT FUNCTION CAN
PRODUCE MULTIPLE
COPIES OF A DOCUMENT

EPSON / IBM COMPATIBLE
9-WIRE PRINTHEAD
120 CPS-BIDIRECTIONAL., 80 COL
FRICTION AND TRACTOR FEED
PROPORTIONAL SPACING
CENTRONICS PARALLEL INTERFACE
8 CHARACTER SETS AND GRAPHICS

6 FOOT IBM PRINTER CABLE
REPLACEMENT RIBBON CARTRIDGE

51/4" FLOPPY DISK DRIVES
TEAC FD-5S8 III HT DS/ DD (FOR IBM)
TEAC FD·55F Y, fIT OS/ OUAO (FOR IBM I
$ 109.95
TEAC Fo-55GFV V2 HT DS/ HD (FOR IBM An $ 154.95
TANDON TM100·2 OS/ OO (FOR 18MI
$99 .95
TANoON TM50-2 Vl HT DS/ DD (FOR IBM)
$89 .95
MPI·B52 OS/ OO (FOR 18MI
$89 .95
QUME QT-142 'h HT DS / DO (FOR IBM)
$79 .95

8~

FLOPPY DISK DRIVES

FD 100·8 5S/ 00 (5A1001 EQUIVI
FD 200·8 05/00 (SAla51 R EOUIVI

DISK DRIVE ACCESSORIES
TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
1f2 HT MOUNTING HARDWARE
MOUNTING RAILS FOR IBM AT
"V" POWER CABLE FOR 5 '/." FoDs
5'/. ' FoD POWER CONNECTORS

... QUICKLY TESTS MANY COMMON
ICs
... DISPLAYS PASS OR FAI L
.. ONE YEAR WARRANTY
.. TESTS : 4000 SERIES CMOS,
74HC SERIES CMOS.
7400, 74LS, 74L.. 74H & 74S

.. 100% APPLE li e COMPATIBLE.
~i~rll~~L~'1,bNi r~l~..HIElDED
CONNECTOR
• b~~JERELIABLE SliMLINE DIRECT

SP1 20

NASHUA DISKETTES DEALS
5'14 " SOFT SECTOR
05 / 00 WITH HUB RINGS

... SIX MONTH WARRANTY

$9 90 BULK
69Cea
59Cea
on 50 BULK on 250

DISK DRIVE ACCESSORIES
FDD CONTROLLER CARD $49.95
lie ADAPTOR CABLE
$19.95

BOM OF 10

ADAPTS STANDARD APPLE DRIVES
FOR USE WITH APPLE lie

CASE WITH KE YBOARD
FOR APPLE TYPE MOTHERBOARD

• 64K UPGRADABLE TO 256K
.. 6 SELECTBALE BAUD RATES. FROM
600B - 19 ,200B

•
•
.
•
•
•
•

...
..
..
..
..

FCC APPROVED
BELL SYSTEMS 103 COMPATIBLE
INCLUDES AC ADAPTOR
AUTO-DIAL
DIRECT CONNECT

CABLE FOR APPLE lie $14.95

NASHUA DISKETTES WERE JUDGED
TO HAVE THE HIGHEST POLISH
AND RECORDED AMPLITUDE OF ANV
DISKETTES TESTED ACCORDING TO
" COMPARING FLOPPY DISKS " , BYTE 9 / 84

DISKETTES
NASHUA 5114"
DS I DD SO FT
DS I QUA D SO FT
DS I HD FOR AT

FOR ATARI 4 00. 800. 2600 ,
VIC 20 / 64 AND APPLE li e

DISKFILE

CAB·2SV5
CAB·2SVB

VERTICAL

$209.95

DUAL SliMLINE 8 " CABINET W / POW EA SUPPLY

CAB·2FHB

NASHUA 8"
SS I OD SO FT
DS I D D SO FT

$49.95

DUAL SLiMLINE 5 W' CABINET W / POWER SUPPLY

$9. 90
$34.95
$49.95

$27.95
$ 34.95

NASHUA 3.5"
3 .5" SS I DD FOR MAC

VERBATIM 5114"
SS / DD SOFT

.. REPLACEMENT FOR APPLE II
KEYBOARD
• CAPS LOCK KEY. AUTO · REPEAT
• ONE KEY ENTRY OF BASIC
OR CPI M COMMANDS

IIJPOOfll

i./

EXTENDER CARDS
IBM-PC
IBM-AT
APPLE II
APPLE lie
MULTIBUS

Inqu iry 175

$45.00
$68.00

• LARGE 3 .5 DIGIT
DISPLAY
• DATA HOLD SWITCH
FREEZES READING
• FAST, AUDIBLE CON TINUITY TEST
• LOW BATTERY
INDICATOR
• OVERLOAD PROTECTION
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INCLUDES HALF LENGTH HD
CONTROLLER. CABLES. MOUNTING HARDWARE AND INSTRUCTIONS. ALL DRIVES ARE PRETESTEDANDCOMEWITHAONE
YEAR WARRANTY.

XT COMPATIBLE
MOTHERBOARD

$159.00

a

•
•
•
•
•
•

.. 4.77 MHz 8088 CPU, OPTIONAL
8087 CO· PROCESSOR
• 8 EXPANSION SLOTS
• OK RAM INSTALLED, EXPANDABLE
TO 640K ON · BOARD MEMORY
.. ALL ICs SOCKETED-HIGHEST
QUALITY PC BOARD
• ACCEPTS 2764 OR 27128 ROMS

DIGITAL RGB ·IBM COM PATIBLE
14" SCREEN
16 TRUE CO LOR S
25 MHz BA NDWIDTH
RESOLUTION :> 640 X 262
.31mm DOT PITCH
CABLE FOR IBM PC IN CLUDED

•
•
•
•
•

TOP RATED FOR APPLE
'3" COMPOSITE VIDEO
RESOLUTION : 280H X 3DDV
INTERNAL AUDIO AMP
ONE YEAR WARRANTY

$29.95

IBM COMPATIBLE INTERFACE CARDS
ALL WITH A ONE YEAR WARRANTY

TILTS AND SWIVELS

MULTI 1/0 FLOPPY CARD

ONLY $12.95

PERFECT FOR THE 640K MOTHERBOARD

i.I' I

-

'

~-

J

i'

. 1
f

.

~).

'

• 2 DRIVE FLOPPY DISK CONTROLLER
.1 R5232 SERIAL PORT; OPTIONAL 2nd
SERIAL PORT
• PARALLEL PRINTER PORT
• GAME PORT
• CLOCK / CALENDAR
• SOFTWARE, CLOCK UTILITIES,
RAMDISK, SPOOLER
OPTIONAL SERIAL PORT $15.95

:

( -

. .!t._"~ ..

!IlIUIIUIIIIIUlIIlIUItII\U

.

MULTIFUNCTION CARD

• DB25 TO
CENTRONICS

..
..
..
•
•
..

CLOCK / CALENDAR
0-384K RAM
SERIAL PORT
PARALLEL PORT
GAME PORT
SOFTWARE INCLUDED
PRINTER CABLE
64K RAM UPGRADE

• SHIELDED CABLE

$9.95
9/$1011

$99.95

COLOR GRAPHICS ADAPTOR
FULL Y COMPA TlBLE WITH IBM COLOR CARD

• 4 VIDEO INTERFACES, RGB,
COMPOSITE COLOR, HI· RES
COMPOSITE MONOCHROME,
CONNECTOR FOR RF MODULATOR
.. COLOR GRAPHICS MODE : 320 K 200
.. MONO GRAPHICS MODE : 6 40 x 200

$49.95

.. LIGHT PEN INTERFACE

$119.95

MONOCHROME GRAPHICS CARD

IBM COMPATIBLE KEYBOARDS

FULL Y COMPA TlBLE WI IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS
•
•
..
..

LOTUS COMPATIBLE
TEXT MODE : 80 K 25
GRAPHICS MODE : 720 x 348
PARALLEL PRINTER INTERFACE
• OPTIONAL SERIAL PORT
5 19.95

MONOCHROME ADAPTOR

ANOTHER FANTASTIC VALUE FROM JDR!

$49.95

IBM COMPATIBLE TTL OUTPUT
. 720 X 350 PIXEL DlPLAY
PLEASE NOTE: THIS CARD WILL NOT RUN l.OTUS GRAPHICS AND DOES NOT INCLUDE A
PARALLEL PORT
a

FLOPPY DISK DRIVE ADAPTOR
_~.c

t' _

!

,

, , ' - , 1
.

• I

I

• INCLUDES CABLE FOR TWO
INTERNAL DRIVES
• STANDARD DB37 FOR EXTERNAL
DRIVES
• RUNS QUAD DENSITY DRIVES
WHEN USED WITH JFORMAT

EASY DATA 1200 BAUD MODEM FOR IBM
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$79.95

• "5 150" STYLE KEYBOARD
• FULLY IBM COMPATIBLE
• LED STATUS INDICATORS FORCAPS&
NUMBER LOCK
·83 KEY - SAME LAYOUT AS
IBM PC I XT KEYBOARD

$49.95

• INTERFACES UP TO 4 STANDARD
FDDs TO IBM PC OR COMPATIBLES

•
•
•
•
•
•

DKM-2000

NEW 10 INCH CARD
HAYES COMPATIBLE
AUTO DIAL / AUTO ANSWER
AUTO RE- DIAL ON BUSY
INCLUDES SERIAL PORT!
ONE YEAR WARRANTY

IBM-5151

$99.95

• REPLACEMENT FOR KEVTRONICS

KB· 5151'·
• SEPARATE CURSOR & NUMERIC
KEYPAD

• CAPS LOCK & NUMBER LOCK
INDICATORS
• IMPROVED KEYBOARD LAYOUT

POWER SUPPLY

DISK DRIVES

r--~
f": A'\"
- ,;~~
--

TANDON TM50-2

.

:

.

-.

,

-----

NOW ONLY $89.95
• FOR IBM PC-XT COMPATIBLE
• 135 WATTS
• +5V @ 15A, +12V @ 4.2A
- 5V @ .5A, - 12V @ .SA

© COPYRIGHT 1986 JDR MICRODEVICES

$89.95

• '/' HT DS / DD
• IBM COMPATIBLE
• EXTREMELY QUIET!

TEAC FO-558
OS/OO
TEAC FO-55F
OS/OUAO
TEAC FO-558
DS/HD
OUME OT-142
OS/DD
MOUNTING HARDWARE
ATlRAILS

Inquiry 176
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ORDERING DISKS OF BYTE LISTINGS

Listings that accompany BYTE articles are available
on disk in a variety of formats. For each BYTE
issue, beginning with December 1985 , all the
listings mentioned in that issue are on that month's
disk There's no need to request individual listings
or to send additional fees: the cost per di sk covers
an entire month's listings. To order a disk of these
li stings for noncom mercial purposes, indicate the
issue and the kind of disk on the form bel ow.
Enclose a check o r money o rder in the co rrect
amou nt made ou t to BYTE Li stings. We ca nnot accept credit card orders at this time. All prices
include postage. Send requests to BYTE Li stings,
One Ph oenix Mill Lane, Peterborough , NH 03458.
Program Listings may also be downloaded via
BYTEnet Listings at (617) 861-9764.
BYTE iss ue

Professi onal

COMMON 31/2-INCH FORMATS
(All cost 56 per disk in North America, 57 in
Europe and South America, 58 in Asia , Africa, and
Australia)
o Apple Macintosh
Atari 520ST
Commodore Amiga
Data General /One
Hewlett-Packard 150

o
o
o
o

CP/M STANDARD 8-INCH FORMAT
(56 per disk in North America, 57 in Europe and
South America, 58 in Asia, Africa, and Australia .)
Single-sided single-density

o

o 5!;.i -inch
031/2-inch

.:~

SEND DISK TO:
Name ___________________________________
Street ___________________________________
City _________ State or Province _______
Postal Code

Country ______________

Check or money order enclosed for 5_ _ _ __

COMMON 5 !!.I -INCH FORMATS
(All cost 55 per disk in North America, 56 in
Europe and South America, 57 in Asia, Africa, and
Australia)
Apple II 5!;.i-inch DOS 3.3
Apple II 5!;.i-inch ProDOS
Hewlett-Packard 125

o
o
o
o IBM PC
o Kaypro 2 CP/M
o Texas Instruments
o TRS-80 Model III
o TRS-80 Model 4
o Zenith Z-IOO

OTHER FORMATS
Due to the diversity of requests and the custom
work involved, there wi ll be some delay in fulfilling
these requests, (All cost 56 per disk in North
America, 57 in Europe and South America, 58 in
As ia , Africa, and Australia)
Machine
Size
o 8-inch

BULLETIN BOARDS IN CANADA

Listed below are some computer bulletin boards
that carry program listings from BYTE. Programs
are for noncommercial use in connection with
BYTE articles only. Some BBSs may charge an
annual maintenance fee, and you ITIUSt pay your
own telephone charges.
Western Canadian Distribution Center (3420 48th
St.. Edmonton , Alberta T6L 3R5) will be supplying
listings to its member bulletin-board systems.
Edmonton, Alberta, (403) 454-6093
Meadowlark, Alberta , (403) 435-6579
Montreal. Ouebec. PComm Systems,
(514) 989-9450
Prince George, British Columbia, (604) 562-9519
Regina, Saskatchewan , (306) 586-5585
Toronto, Ontario, Epson Club of Toronto (EPCOT),
(416) 635-9600
Winnipeg, Manitoba, (204) 452-5529
In addition, arrangements for BYTEnet Listings have
been made with one or more system operators in
the following nations: Australia, Denmark, France,
Hong Kong, Italy. Japan, Malaysia, The Netherlands,
Nigeria, Norway, Saudi Arabia, Singapore, Sweden,
Switzerland, United Kingdom, and West Germany.
Contact us at (603) 924-9281 for an up-to-date li st. •
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SCS I to t he SB 180 Computer,
Part 2: Bus Phases .
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Sorting ProDOS Directori es ..
. Si lvestri
Decoding M acPaint on th e IBM PC Anacker
Programming Insight:
Hilbert Curves Made Simple .. ... . Acke rman
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, Yavelow
the Apple M acintosh
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Musical Fractals .. . . . . ..... , .. Dodge. Ba hn
...... ... .... Kubicky
A M IDI Pro ject
M IDI Programming ... . . .. ....... Swearingen
The Atari 520ST
. .. .. jensen
Com paq Deskpro 286
Miastkowski
Tele-286
.. . Rash
Mix C
... ... .. ... .. . . ... Crehan
Four MIDI Interfaces
.. Powell.
Crehan
Concert Ware + and Song Painter ... Bernardo
The Kurzweil 250
Digita l Synthesizer .
. ... . Morgan
Com put ing at Chaos Manor :
Color and CP/M
.... Pournelle
BYTE U.K.:
Modem M ysteries Revealed ..
. . . Pountain
Applications Onl y: Upgrad e Fever Shapiro
BYTE Japan :
New Tools, New Challenges .
. . Raike
According to Webster:
Storage for the Masses
. .. ..... Webster
. ...... . . . .. . .. BIXen
Best of BIX .

QUANTITY AND QUALITY
This month we are revising the award system. Ou r present method. wh ich
is based o n quantity of poin ts earned by weig hting each vote cast. will
continue. Each excellent vote is weighted at 3 points. 2 for good. I for
fai r. and 0 for poor. In addition , we are instituting an award for highest
average vote, which removes quantity as a factor in the voting. The author
Inot a staff member) with the highest average score wi ll receive 550.
The Product Preview of "The Ata ri 1040ST" by BYTE ed itors Philli p
Robinson and Io n R. Edward s is the winner from the March BYTE. In
second place. Accord ing to Webster. Bru ce Webster discusses "68000

Wars: Round I:' " Finding the Ti tanic" wins third , netting for its authors.
Marti Spalding and Ben Dawson, the 5100 bonus. In fourth is Bru ce
Webster'S Program ming Pro ject. "A Simpl e WindOWing System. Part I:
Basic Principles" Steve Ciarcia's Circuit Cellar o n "Real:rime Clocks: A
View Toward the Future" came in fifth place. And winners of 550 are
Steve A. Hersee and Dan Knopoff for "An ANS I Sta ndard for th e C
L.anguage."
Thi s month . Marti Spald ing and Ben Dawson are the first rec ipi ents
of the new 550 award for quality Congratula tio ns to all.

BYTE ADVERTISING SALES STAFF:
Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peter borough, NH 03458, tel. (603) 924-928 I
NEW ENGLAND
ME. NH. VT. MA, RI.
EASTERN CANADA
Paul M cPherson Ir. 16 17) 262- 1 160
McGraw-Hili Publica lio ns
575 Boy)ston Street
Boston, MA 02 116

SOUTHEAST
NC, SC, GA. FL. AL. TN
Maggie M . Dorvee 14041 25Hl626
McGraw·Hili Publications
4170 Ashford-Dunwoody RoadSuite 420
Atlanta. GA 303 19

SOUTH PACIFIC
SOUTHERN CA. AZ. NM . LAS VEGAS
lack Anderson 1714 1 557-6292
McG raw-Hili Pu b li catio ns
3001 Red Hill Ave .
Building # I -Suite 222
Costa Mesa . CA 92626

ATLANTIC
NY , NYC. CT, NI INORTH)
Leah G. Rabinowitz 121 21 5 12-2096
McGraw-Hili Publications
122 1 Avenue of the Ame ricas39th F(oor
New York . NY 10020

MIDWEST
IL. MO, KS, lA, ND. SD. MN . WI. NB, IN
Bob Denmead 13 121 75 1-3 740
McGraw·Hi li Pub lications
Blair Building
645 North Michigan Ave.
Chicago. IL 6061 1

Karen Niles 12 131 48D-5243. 487- 11 60
McGraw-Hill Publications
3333 Wil shire Bou leva rd #40 7
Los Angeles. C A 900 10

Dick McGurk (2031 968-7 111
McGraw-Hili Publications
Building A - 3rd Floor
777 Long Ridge Road
Stamford, CT 06902

GREAT LAKE S, OHIO REG ION
MI. OH . PA IALLEGHENY). KY .
ONTAR IO . CANADA
Renee Navarro 13 131 352-9760
McGraw·Hill Publica lio ns
4000 Town Cen ter-Suite 770
Southfield. MI 4807 5

EAST
PA (EAST). N I (SOUTH).
MD. VA. W.VA . DE, D.C.
Daniel Ferro 1215) 496-3833
McGraw-Hili Publications
Three Parkway
Philadelphia. PA 19 102

SOUTHWEST, ROCKY MOUNTAIN
UT. CO. WY . OK. TX . AR , MS. LA
Kevin Harold 12 141 458-2400
McGraw-Hili Publications
Preslonwood Tower-Suite 907
5151 Beltline
Dallas. TX 75240

NORTH PA CIFIC
HI. IVA. O l~. ID. MT. NO RTHERN CA .
NV lexcept LA S V EGAS). IV. CANAD,\
Mike Kissebe rth 14 151 362-4600
M cGraw·HiII Publ ica tions
42 5 Battery Street
Sa n Francisco . CA 94 I I I
Bill McM ee 14 151 349-4100
McG raw-Hili Publica tions
95 1 Mariner's Island Blvd .- 3rd Floor
Sa n Mateo . CA 94404

WEST COAST SURPLUS
AND RETAIL ACCOUNTS
Tom Harvey 1805) 964-8577
3463 Sta te Street-Suite 256
Santa Barbara, CA 93105

The Buyer's Mart
Karen Burgess 16031 924-3754
BYTE Publications
70 Main Street
Peterborough. NH 03458
BYTE BITS 12x 31
Dan Harper (6031 924·6830
BYTE Publications
70 Main Streel
Peterborough . NH 03458
Post Card M ailings
Nat ional
Bradley Bro wne 16031 924-6166
BYTE Publicat io ns
70 Main St reet
Peterborough. NH 03458

International Advertising Sales Staff:
Mr. Hans Csokor
Publimedia
Reisnerstrasse 61
A~ I 037 Vienna , Austria
222 7 5 76 84

Mrs. Maria Sarmiento
Ped ro Teixeira 8. Off. 320
Iberia Mart 1
Madrid 4. Spain
I 45 52 89 1

Mr Arthur Scheffer
McGraw·HiII Publi shin g Co.
34 Dover St.
Lo ndon IV I X 3RA
England 0 1 493 14 5 1

Mrs. Gurit Gepner
McG raw-Hili Publishing Co.
Bat Yam . 59 12 1 Israel
386656132 139

Mr. And rew Karnig
Andrew Karnig & Associates
Finnbodavagen
5-13 I 31 Nacka. Sweden
8·44 0005

Manuela Capuano
McGraw·HiII Publishin g Co.
Via Flavia Baracchini I
20123 M ilan. Italy
028690617

Mr. Fri l Z Krusebecker
McGraw·Hill Publishing Co.
Liehigstrasse 19
D·6000 Frankfurt/Main I
West Ger"many
69 72 0 I 8 1

Mr. A lai n Faure
McGraw-Hili Publishing Co.
128 Fa ubou rg Saint Honore
75008 Paris
Fran ce
11147·20·33·42

Seavex Ltd.
400 O rchard Road . hlO'()1
Singapore 0923
Republic of Singapo re
Tel : 734-9790
Telex; RS35539 SEA VEX

PO Box 2156
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Seavex Ltd.
50 3 Wilson Ho use
19-27 Wyndham St.
Ce nlral. Hong Ko ng
Tel: 5·260149
Te lex : 60904 SEVEX HX
Hiro Mo rita
McGra\V·Hili Publishing Co.
Overseas Corp.
Room 1528
Kasumigaseki Bldg.
3-2-5 Kasumigaseki.
Chiyoda·Ku
Tokyo 100. lapan
3 581 981 1

Mr. Ernest McCrary
Empresa Internacional de
Com unicacoes Ltda.
Rua da Consolacao. 222
Conjunto 103
01302 Sao Paulo. S.P.. Brasi l
Tel: II I) 259·381 1
Telex : (lOO) 32 122 EMBN
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A&T SYSTEMS INC
287
A.5T RESEARCH .
. ... 12. 13
A ST RESEARCH
...... 12. 13
P. BSOFT .
. ... 370
tICS IMPORTERS
405
ADY. DIGITAL CORP. .
28
ADV. DIGITAL CORP. .
28
ADV. INTELLIGENCE TECHN . . 409
ADVANCED COMPo PROD.. 424. 425
ADVANCE DEVLpMNT TECHN . 149
ADVANCED TECHNOLOGY PROD. 436
AFTON COMPUTER
355
AFTON COMPUTER
355
ALF PRODUCTS. INC
405
ALPHA M ICRO
264
AL PS AMERICA
. 125-129
ALSYS LTD..
.. 140. 141
AMBER SYSTEMS .
.... . 283
283
AMBER SYSTEMS
. .. . 232
AMDEK CORP
AMER . DESIGN COMPONENTS . 406
AMERICAN COM 1'. & pERlpH. . . 346
AMERICAN COMPo & pERlpH .. 346
AMER ICAN SEMICONDUCTOR
414
AMERICAN SMALL BUSN . COMp. 130
AMPRO COMPU TERS INC.
.. 375
ANTHRO CORP
16
APPARAT INC
432
APPLE COMPUTER INC
48 A·D
APPLIED SOFTWARE KINETICS . 52
APROTEK .
432
ARITY CORPORATION
205
ARTEK CORP. .
. . 35
ASHTON-TATE ..
290. 291
AT&T COMMUNICATIONS .. 200. 201
AT&T INFORMATION SYS.
. 351
ATRON CORP .
182
ATRONICS INT'L. INC.
.. 335
B&B ELECTRONICS
.. 408
B&C MICROSYSTEMS.
.402
B&C MICROSYSTEMS ..... .. ... 402
BARRINGTON SYSTEMS .
. 26. 27
BASF SYSTEMS .
. .. 134. 135
. 407
BAY EXPRESS .
BAY TECHNICAL ASSOC. .
. . 284
BELL & HOW ELUOUINTAR DIV. 91
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BEST WESTERN INT'L. .
342
BINARY TECH . INC.
438
BITTNER ELECTRONICS
407
BIX
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BLAISE COMPUTING INC.
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. .. 195
.. CII. 1
BORLAND INT'L
BORLAND INT'L.
... .. CII , 1
BORLAND INn.
. 31
BORLAND INn.
. 31
BORLAND INT'L
33
BORLAND INT' L.
. .. 33
BORLAND INT'L.
133
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BORLAND INT'L
... 410
BP MICROSYSTEMS
BROWN BAG SOFTWARE
. 45
BTE COMPUTERS.
. 353
BUEHLER SERVICES INC.
. 438
BUSINESS TOOLS INC.
. 77
BUYER'S MART SECTION .. 391-397
417
BYTE BACK ISSUES .
BYTE BITS MESSAGE
414
. 372
BYTE SUB. MESSAGE
BYTE SUB. SERVICE
418
BYTE CONNECTION. THE .
401
.. 376
CEC.
C WARE/DESMET C .
377
CALIFORN IA DIGITAL
.. 426. 427
CANON U.S.A.
. 340. 341
CAPITAL EOUlpMENT CORP.
. 259
CAPITAL MICRO .
238
CAUZIN SYSTEMS ,
... 344. 345
CHALCEDONY SOFTWARE
348
CHALCEDONY SOFTWARE
348
CHORUS DATA SYSTEMS .
268
CITIZEN AMERICA
. . 115
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262
67 CLEVELAND CODONICS INC
CODEX CORPORATION
304
306
CODEX CORPORATION
CODEX CORPORATION
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.. .. .... 400
72 COG ITATE . .
. .. 407
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........ 379
74 COMPUDATA TRANSLATORS INC. 438
" COMpUPRO .
307
75 COMpUSAV E
. 401
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. 95
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414
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. 413
78 COMPUTER CONN ECTION INC. , 421
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418
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414
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412
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218
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52
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. 62
62
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. 62
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. 380. 381
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. 136
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99 CU ESTA SYSTEMS .
102 D AND D DISCOUNT .
411
104 DATA BLOCKS INC.
184
105 DATA EXCHANG E.
. . 432
106 DATA SPEC .
. 172
107 DATA SPEC .
. 172
108 DATA TRANSLATION INC. .
. . 321
109 DATACOM NORTHWEST INC.
. 4 10
110 DECISION WARE INC.
300
111 DECISIONWARE INC .
300
112 DIGITALK. INC. ..
. 56
113 DISKCO TECH .
. ..... 408
114 DISKETTE CONNECTION .. . . ... 365
115 DISKS PLUS
. 76
116 DISKWORLD'. INC. _. _ .. 422 . 423
117 DISPLAY TELECOMMNCTNS
.. 54
118 DIVERSIFIED GROUP. THE ...... 416
119 DOBERMAN SOFTWARE
. 221
120 DOKAY COMP. PROD. INC. .
404
121 DRESSELHAUS COMP. PROD.. . 334
122 DYNAMUS MICRO-DATA SYS.
436
14 7 EAST DIGITAL CO LTD. .
. . 375
318
123 ECOSOFT
124 EDUCATIONAL MICROCOMP. SYS.400
125 ELECTRONIC MUSICIAN
.. 114
126 ELEK-TEK .
. ... , . .. . .. .. . . 24
127 ELEXOR IN C
402
..... ,. 37
129 EVEREX SYSTEMS .
130 EVEREX SYSTEMS
37
131 FLAGSTAFF ENGINEERING . .... 256
132 FLAGSTAFF ENGINEER ING .
. 256
.. , . 252
391 FORMAT SOFTWARE.
392 FORMAT SOFTWARE
252
133 FORTRON CO RPO RATION .
. ... 67
134 FORTRON CORPORATION .
. , , 67
135 FORTRON CORPORATION
.. 419
.. 419
136 FORTRON CORPORATION .

S·E·R·V·I·C·E
Inquiry No.

137
138
140
397
141
406
142
144
145
146
401
148
151
303
152
153
154
155
156
157
159
160
161
"
163
164
"
"
166
167
168
169
170
171
172
173
174
175
176
177
178
179
410
180
181
182
183
184
185
186
187
188
189
190
191
400
195
196
"
197
198
199
200
201
203
204
205
"
208
"
209
210

Page No.

FOX SOFTWARE. INC.
. 20
FUTURE MUSIC ,.
. . . 398
GEN ERAL COMPUTER .
, .. 313
GEN ERAL pARAMETRICS.
. . 248
GENOA SYSTEMS CORP.
281
GFK ,
, 400
GLENCO ENG INEER ING
99
GOLDEN BOW SYSTEMS .
. . 407
GOLDEN BOW SYSTEMS .
410
GRAFPOINT .
. .. 402
GRIDCOMM
358
GTEK INC. .
277
HARMONY COMPUTERS.
373
HAYES MICROCOM p. PROD.
87
HENHOUSE SOFTWARE
379
HERCULES COMPUTER TECH ..
84
HERITAGE SYSTEMS CORP. . . . , 410
HERSEY M ICRO CONSULTING
405
HOUSTON INSTR.lBAUSCH&LOMB . 21
IBEX COMp CORP.
414
IBM - IISGI SERV ICES .
... 263
IBM CORP.
. . ... ... 326. 327
. ...... 438
I C. EXPRESS .
INNER LOOP SOFTWARE .. . , .. 408
INTECTRA INC..
. 432
INTEGRAND RESEARCH CORP... 70
INTERNATIONAL MICROSYS.... 436
10 TECHNOLOGIES .
. . 270
10 TECHNOLOGIES .
. .. 272
ITT INFORMATION SYSTEMS . .. 278
ITT IN FORMAfiON SYSTEMS .... 278
IACO ENTERPRISES .
436
lADE COMP. PROD.
, . 434. 435
IAMECO ELECTRONICS .. 428. 429
IC INFORMATION SYSTEMS .
305
IDR INSTRUMENTS.
. 41
IDR M ICRODEVICES .
439
IDR MICRODEVICES
.. . 440. 441
IDR MICRODEVICES
442. 443
IDR MICRODEVICES .
, . 444
1M SYSTEM INC..
. ......... 188
IVB ELECTRON ICS
400
KADAK PRODUCTS LTD. . ...... 74
. 438
KEA SYSTEMS,
KERN PUBLICATIONS.
258
KIMTRON CORP..
261
261
KIMTRON CORP..
LAHEY COMPUTER SYSTEMS . . 374
LAPTOPI' SYSTEMS.
288
LATTICE. INC. .
311
LIFEBOAT ASSOC.
181
LlNTEK COMP. ACCESSORIES . 402
LION HEART PRESS
. 370
LOG ICAL DEVICES
. 314
LOG ICAL DEVICES .
. .. 315
LOG ICAL SYSTEMS INC.
. ... 414
LOGICSOFT .
. . 272 A-F
LOG ITECH IN C.
237
LOGITECH INC..
. 271
LONE STAR SOFTWARE.
. . 420
LUCKY COMPUTERS.
, 436
LYCO COMPUTER
..... . 369
MANX SOFTWARE SYS.
79
MANX SOFTWARE SYS.
242
MANZANA .
. 48
MARCHAND INTERNATIONAL . . 405
MARK WILLIAMS CO..
...... 51
MARK WILLIAMS CO. .
. .. , , .. 53
MAXELL DATA PRODUCTS
..,,7
MAYNARD ELECTRON ICS ...... 15
MCGRAW-H ILL RESEARCH
. 287
MCGRAW-H ILL SOFTWA RE . . .. 366
MCGRAW-HILL SOFTWARE .. , .. 320

1D GET FURTHER information on the products advertised in BYTE. either
pick up your touch-tone telephone and use TIPS (if you are a subscriber) .
or fil l out the reader service card. Either way ful l instructions are provided fol lowing this reader service index which is provided as an add itiona l service by the p ublisher. who assumes no liability for errors o r
om iss ions, ·Correspond directly with company

Inquiry No.

211
212
213
214
215
216
·217
218
219
220
221
222
223
224
225
"
226
227

228
229
230
394
402
232
233
234
235
236
238
239

Page No.

MCGRAW-H ILL TRAIN ING SYS.
163
MCGRAW-HILL TRAIN ING SYS.
163
MEGASOFT .
438
MEGATEL COMPUTER TECH .
373
MERCEDES-BENZ OF NA .
255
MERR ITT COMP. PRODUCTS
438
METACOMCO .
MFI ENTERPRISES, INC
193
MICRO DATA BASE SYS.
75
MICRO DESIGN INT'L. .
. . 250
MICRO INTERFACES CORP.
376
MICRO PRODUCTS INT'L.
437
, .. . ..... 433
MICRO SUPPLY
MICROBRIDGE COMP. INT'L. .. 410
MICROCOMPUTER SYSTEMS .... 414
17
MICROGRAFX
. 403
MICROMINT INC
MICROpLOT
.. 400
MICROPROCESSORS UNLTD.. , .. 432
, .... 325
MICRORIM INC. .
MICROSOFT CORP.
59
, 169
MICROSOFT CORP. .
177
MICROSOFT CORP.
436
MICROTECH
MICROWAY .
, 139
MICROWAY .
. 309
. 331
MIX SOFTWARE
MORE COMPUTER
. 76
M-S CORPORATION
438
NANAO USA CORP..
.. .. 225
NANAO USA CORP.
. 225
. 39
NANTUCKET .
NANTUCKET .
39
NATIONAL INSTRUMENTS
120
NATIONAL MEMORY SYSTEMS .. 68

" Na
240
241
242
243
244
245
246
247
248
249
250
251
252
254
255
256
257
258
"
"
259
260
261
262
263
264
265
266
272
267

271
273
274
275
276
277
278
279
280
281
282
283
284
285

n

NEC HOME ELECTRUSA
301
NEC INFORMATION SYS..
. . C111
NIC TECHNOLOGY INC..
194
OKIDATA.
. . ..... 106
OMN ITRONIX INC.
. 436
ORCHID TECHNOLOGY
151
ORCHID TECHNOLOGY
151
, . 343
ORCH ID TECHNO LOGY .
ORCH ID TECHNOLOGY .
.... 343
OR ION INSTRUMENTS.
362
OSBORNE/MCGRAW-HILL'.
. . 223
p.c. COMPUTER BROKERS INC
410
P.c. HORIZONS. INC..
. 410
PACIFIC EXCHANGES
400
pANASONIC COMPUTER DIY. . .. 147
PATHFINDER SOFTWARE. INC. . 400
... 160
PC MART
PC NETWORK
80. 81
PC SOURCE
288 A-8
pes LIMITED
... 208 A-8
pes LI MITED .
. 209
PECAN SOFTWARE SYS. INC.
121
pERSOFT INC.
. ... 8
PERSONAL TEX. INC.
352
PINE COMPUTER INC.
417
pRACTICORp .
. 197
PRECISION DATA PRODUCTS
414
pR IMAGES INC
101
PRINCETON GRAPHIC/SIGMA
55
PRINCETON GRAPHIC SYS.. 226. 227
PRINCETON GRAPHIC SYS ..
357
PRINCETON GRAPHIC Sys.... .. 359
PRINCETON GRAPH IC SYS..
361
PRINCETON GRAPH IC SYS.
363
PRINTER ACCESSORIES DIRECT . 374
PRIORITY ONE
... 415
PRO CODE INTERNATIONAL
. 208
PROFESSOR 10NES INC..
. .. 402
pROGRAMMER'S SHOP
297
PROGRAMS IN MOTION .
. 166
PROSOFT ,
43
PURPLE COMPUTING
. 405
ODP COMPUTER SYSTEMS ..... 170
OMS
. 328
.407
OUA TECH. INC
OUA TECH. INC .
.... 407
.
408
OUA TECH. INC.
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Inquiry No.

28/0
•
287
288
289
290
291
292
294
295
29/0
298
299
300
301
302
304
411
305
30/0
308
309
310
311
•
312
313
314
•
31/0
317

Page No.

Inquiry No.

Page No.

..... . 408
~UA TECH. INC.
150
OUAID So.FTWARE LTD..
OUALITY PRINTERS
405
O UBIE·
.... 247
o.UBIE· .
. .. . 249
.. 370
OUELO. INC .
. 408
OUELo. INC.
...
58
OU ICKSo.FT .
(IV
RADIO. SHACK
RADIO. SHACK .
. . II
219
RATlo.NAL SYSTEMS .
Ro.SE ELECTRo.N ICS .
... 402
Ro.YAL AMER ICAN TECH .
. ... 71
S·NW ELECT [, APPL . .
. 342
431
5-100 DIV. 696 Co.RP.
5-100 DIV. 696 Co.RP.
.. 431
.
400
SAFEWARE
SA MSUNG ELECTR. DEVICES.
338
SBT Co.R Po.RATl o.N
.. 323
. 432
SCEENA INC .
SHAPE MAGNETRo.NICS .
28/0
SILlCo.N SPECIALT IES .
/0/0
SILlCo.N SPECIALTIES.
/0/0
So.FTKLONE DISTRIBUTING .
103
. ...... 1>5
So.FTLI NE Co.RP..
So.FTLOG IC So.LUTl o.NS INC . .. 240
241
So.FTLOGIC So.LUTlo.NS INC
. ... . 400
So.FTRo.N ICS .
So.FTWARE DEVELOPM ENT SYS. 324
So.FTWARE LINK. THE
20/0.207
So.FTWARE PRo.DU CTS INT"L . . .. /09

318
319
320
321
322
323
324
325
32/0
327
328
329
330
331
332
/00
333
334
403
404
33/0
337
388
338
339
340
341
342
343
344
345

Page No.

I.n qulry No.

SOFTWARE PRODUCTS INTL
.. /09
SOFTWARE SOWTlo.NS INC
. 299
So.LUTlo.N SYSTEMS ..
298
So.LUTlo. N SYSTEMS
. 298
So.URCE ELECTRo.N ICS . .
74
So.URCE ELECTRo.NICS .
. 74
So.URCE ELECTRo.NICS
378
So.URCE ELECTRo.NICS
. 378
SPECTRUM So.FTWARE
· 179
SPSS .
154
STAR GATE TEC HN o.LOG IES .
. 408
STONY BRo.o.K So.FTWARE INC 284
STSC INC.
· 1/07
SUBLOG IC Co.RP.
. 25
SUMMIT SOFTWARE TECHN . INC 1>4
SUNNYVALE Co.MM UNICAT lo.NS 333
SU NTRo.N ICS Co. INC
398
SYNCTRo.NI CS .
. ... . 334
T.5.MICROTECH INC
. 22
T.S.MICROTECH INC
.. 22
TAXAN. Co.RP..
.. 89
. 89
TAXAN . Co.RP..
TDK ELECTRo.N ICS ..
. 275
TOT GRo. UP INC
. . . 157
TDT GRo.UP INC .
· 11>4
TEAC.
.... 239
TEAM TEC H INC .
2/07
TECH PC .
. .. 144
TECH PC
144
TEKTRo.NIX INC
123
TE LECo.MP INC.
. ... 43/0

34/0
347
348
349
•
350
351
352
353
354
355
407
•
357
•
358
•
149
359
3/00
3/01
3/02
3/03
•
31>4
•
3/0/0
3/07
3/09
370
371

THo.MSON CONSUMER PRo.D 181>. 187
THo.MSON Co.NSUMER PRo.D. 181>. 187
THREE M Co.MPANY .
198
TIGERTRONICS.
402
TINNEY. Ro.BERT GRAPHICS . .. 399
TLM SYSTEMS INC .
213
TLM SYSTEMS INC .
. . 215
TLM SYSTEMS INC .
217
TOMCAT Co.M PU TER INC
350
TOPAZ. INC
230
TOPAZ. INC .
230
TOSH IBA AMER ICA INC .. ..... 3/00
TRANSEC SYSTEMS. INC
18
TRUE BASI C .
. 285
.. 2/09
U.5. Ro.BOT ICS .
UN ICo. RN ELECTRo.N ICS
414
UNITED A IRLINES .
31>4
UNITEX co.
210
UNIVERSAL CRo.S5-ASSEMBLERS 407
VANTEX DATA SYSTEMS
90
VEN ·TEL INC .
. .. .. 23
VICTOR TECHNo.Lo.GIES
11/0
VICTORY ENT. TEC HNOLo.GY
. 1/0/0
VLM Co.MPUTER ELECTR .
432
VOTRAX. INC
1/01
WAREHo.USE DATA PRo.DUCTS
173
WEDGE TECHNo.Lo.GY INC
432
WELLS AMER ICAN
47
WESTER N Co.MPUTER.
19
WESTERN Co.MPUTER
. . . 19
WESTERN TELEMATIC
. 294

372
373
374
37/0
377
378
379
380
398
381
382
383

Page No.

WESTERN TELEMATIC .
.. 294
WHo.LESALE o.UTLET. THE .
354
WILEY PRESS . ...
. 14/0
WINTEK Co.RP.
WINTEK Co.RP.
. 402
WISETEK INT"L Co.. .
. ....... 43/0
Wo.RLDWIDE ACCESS ..
· ... 430
XERo.X Co.RP.
. /00. /01
XERo.X Co.RP.
........ 302. 303
YAMAHA/PRo.F. PROD. DIV. 104. 105
ZEDCo.R
· ... 349
ZEDCo.R
· ... 349

• Correspond directly

II/iff!

company.

INTERNATIONAL ADVERTISING SECTION
500 ALGo.L ENTERPR ISE Co.. LTD . 25/00
501 AMERICAN BUYING [, EXPo.RT
SERVICES .
. .... .. 25/oG
502 ASHFORD INT"L. INC .
25/O(
• BYTE .
.......... 25M
• BYTE INn. SERVICES . ....... 25/Of
503 DATA ACCESS Co.RP. ....... 25/OH
504 GREY MATTER .
. 25/08
505 WINTECH DATA PRo.D. Co.RP. . 25/OE
No domestic inquirics. pfeil5/,.

*

SUBSCRIBERS ONLY!

TIPS

Inquiry No.

Use BYTE's Thlephone Inquiry Processing System
Using TIPS oan bring produot information as muoh as 10 days earlier.

SEND FOR YOUR
1)
SUBSCRIBER I.D. CARD

If you are a new subscriber or have lost your LD. card, circle #1 on the Reader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

2)

Write your Subscriber Number, as printed on your Subscriber LD. Card, in boxes in Step 5 below.
(Do not add O's to fill in blank boxes)

3)

Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS

4)

Now, on a Thuch-Thne telephone dial : (413) 442-2668 and wait for voice commands.

ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

5)

When TIPS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or
ignoring blank boxes)
Enter 0 0 0 0 0 0 0 0 [l!J [l!J

GET PREPARED

6)
ENTER YOUR
INQUIRIES

* enclosed

in the boxes] on telephone pad

When TIPS says "Enter magazine code & issue code"
Enter [l] [l!J ffil ffil [l!J lID

7a) When TIPS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)
b) Repeat 7a as needed (maximum 17 inquiry numbers)
1.
2.
3.
4.
5.

END SESSION

0
0
0
0
0

0 0 lID lID
0 0 lID lID
0 0 lID lID
D.D lID lID
0 0 lID lID

6. 0 0 0
7. 0 0 0
8. 0 0 0
9.000

Hang up after hearing final · message
are a subscriber and need

10. 0 0 0 lID
11. 0 0 0 lID
12. 0 0 0 lID
13.000 lID

call
01",

lID
lID
lID
lID

14. 0 0 0
15. 0 0 0
16. 0 0 0
17. 000

rn lID lID

End session by entering 0 0 !ill

9)

If you are not a subscriber fill out the subscription card found in this issue
'Domestic and Canadian Subscribers Only!
BY T E • JUNE 1986

lID
lID
lID
lID

8)

If

448

lID
lID
lID
lID

924·9281.

call BYTE Circulation 800·258·5485.

lID
lID
lID
lID

lID
lID
lID
lID

For TITha. t. you

used to pa.y for
8. 9-pin printer

now, you can buy
our fully-featured
24-pin printer.

Our new Pinwriter™ P6, P7 series dot matrix printers are the first 24-pin printers that list for as little
as $699 . Or about what you would have paid for an ordinary 9-pin printer a year ago.
Now , that's progress. Especially when you consider our new printers have an advanced 24-pin
printhead. And print data at 216 characters per second and crisp, dense letter-quality at up to 65 cps.
Actually these new Pinwriter dot matrix printers surpass every other printer in their price range .
In their combination of speed, graphics resolution, the number of built-in fonts and low noise level.
None of which will surprise you if you know NEe printers. Because nobody does more with 24pin technology than NEe. In fact, we now have more 24-pin printer models than any other
manufacturer.
So if you're looking for a printer that will do more and do it better, just progress to your NEe
dealer and you'll get it for less than you imagined.
You can see the Pinwriter P6, P7 and our other 24-pin printers at your local dealer. For more
information, call 1-800-343-4418 (in MA 617 -264-8635) . Or write: NEe Information Systems,
Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719 .

NEe PRINfERS.lHEYONLY STOP
WHEN YOU WANTlHEM ro.

CBtC

Compulersllnd Communic ation s

© 1986 NEC Corp.

NEe

NEe Information Systems, Inc.
Inquiry 24 1

