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A single company has revolutionized

the business of lang
and created the ex

uage, the lan
citing new world of electronic

.86 of business,

reference works—Borland!

Which isn't bad for a 3-year-old.
Turbo Pascal,” our first product,
now has more than half a million
users, and has become a world-

wide standard. And that was just

the beginning.

Since then, the Turbo Pascal
family has grown to & family of ,
and today we're announcing our
second language, Turbo Prolog,” the
natural language of Artificial
Intelligence.

We've also introduced amazing
business productivity tools like
SideKick,” Traveling SideKick,”
Reflex, The Analyst,” and
SuperKey”

We broke new ground in 1985
with Turbo Lightning.” It includes
the Random House® dictionary and
thesaurus. Turbo Lightning is the
forerunner of & complete electronic
reference library, newly joined by
the Word Wizard,” which solves the
unsolvable twists, and boggles and
challenges your mind. Word Wizard

includes Turbo
Pascal source code

80 you can flgure out
how the Turbo Light-

ning aceess gystem works.
And here is g brief

synopsis of current offerings from
the Borland library of history-
making software . . .

Turbo Pascal® 3.0

The fastest Pascal compiier,
plus an integrated pro-
gramming environment.
Includes a free MicroCale™
spreadshest, and 1,200 lines
of annotated source code,
ready to compile and run.
Minimum memory: 128K.

Turbo Tutor® Turbo Editor Toolbox™
Takes you from basic right It's all you need to build your
through advanced program- ‘own text editor or word

ming concepts and techniques.  processor. Provides all the

® Includes300-page tutorialand  routines—you decide which
source code for every example  features you want. Source code:
used in the reference manual.  included. Also includes the

Minimum memory: 1R8K. MicroStar™ text editor with pull-
] ~ down menus and windowing.
Turbo Graphix TQOIbOX Interfaces directly with Turbo
Lets you create high-res-  1ghining to let you spell-check

olution graphics. Includes  your MicroStar files. Minimum
tools for complex business  emory: 199K,
graphics, eagy windowing,

|
and storing screen images to Turbo GameWorks™ NEW

memoary. Complete With source  Rgyeals the secrets and

code on disk, ready to compile.  girategies of game theory.
Minimum memory: 182K Includes source code 5o you
Turbo Database Toolbox™ ‘(3}’31«11 write your own %anéaﬁ
Perfect complement to Turbo BP‘IISE f&fgﬁ%ﬁu Wan ess,
Pascal. Contains complete o5 '

i ancient Japanese game that
%;%g;g &Z(ilaltg) &P?Ca;eggr:rsl d will provide hours of fascinating
cort data B.Ifd build powerful diversion. Even if you don't
database applications. WanL to write your own games,

Minimum memory: 128K.

it's & terrific value. Minimurm
memory: 19K

The natural lan-
guage of Artiflcial
Intelligence, Turbo

e language and the
Borland software library. Turbo
Prolog 15 a fifth-generation language,
and probably the most powerful pro-
gramming language ever conceived.
Includes & R0C-page reference man-
usl and free GeoBage,” a natural
query language database with
commented source code on disk,
ready to compile. It's all you need to

Thesaurus. Checks your spelling
as you type. Gives you Instant
gynonyms, Leads the revolutlonary
way in electronic publishing.
Minimum memory: 56K

Prolog 18 our second

“ latest product In the

know about Artificial Intelligence at
a Humanly Intelligent price.
Minimum memory: 384K.

Turbo Lightning”

An electronic

reference Ubrary

which includes

the 80,000-word

1 Random House
= Concise Dictionary

and the 50,000-word Random House

SuperKay"
Amazing keyboard
enhancer for your
IBM PC. With easy-
to-write macros that
can turn 1,000
keystrokes into 1.
Also includes powerful encryption
technology that keeps conflden-

tial flles confldential; locks your
keyboard with secret password
protection. (Because of encryption
techinology, SuperKey Is under a US
Government export ban.) Minimum
memory: 128K

1

Word Wizard™
Intriguing new
addition to the
ey Turbo Lightning
; l Library.” Solves
-

unsolveble

crosswords, and
challenges your word skills and
abllity to break codes and ciphers.
Serambiles, twists, turns, and boggles
your mind. Includes Turbo Pascal
source code and all the technical
information you'll need to figure out,
the “nuts and bolts” of the Turbo
Lightning access system. Minimum
memory: S56K.

SideKick®
Powerful desktop
management
[, program. #1 best-
0. | eeller for the IBM®
.' ! i PC. Includes
BB notepad, calculator,
appointment scheduler, telephone
directory and autodialer, and ASCII

table. RAM-resident, it's alweys there  ple charts, scatter plots, line graphs,

to help, and stays in the background  and stacked bar charts. Answers What
while you run other programs. One
keystroke activates it. Minimum
memory: 128K

1
Traveling W
SideKick™
BinderWare® that
includes an organ-
izer, & binder, &
software program,
and & report gen-
erator that picks
your SideKick's electronic brain,
then prints out your appointments,
datly/weekly/monthly/yearly cal-
endar, phone lists, malling labels, or
whatever else you need when you're
away from your desk. It's the smart,
new way to take your computer with
you without taking your computer
with you. Minimum memory: R56K.

Reflex,

The Analyst”
Unique, eagy-to-use
, database manage-
| mentand analysis.
| Shows your spread-

= " gheet data from
1-2-3° dBase? and others in five
graphic forms—including bar charts,

1f? questions. Minimum memory: 384K.

You Special Priggg
Can save gy,
Se%ﬁmber ) 1952_ o~ througy
* Turbo dumyp, Pa;?k~

povducs foranjy *242%117301)0

bo Tuto
U Dot g > O

Editor Tooppe,
GﬁfIIeWorks, %, &nd Turhg

* SideKiek an
onjy $) ES,Q)_d mVeng SideKigk gop

* SideKiok &nq Trgy
e Veling SideKioic
. 7mbob‘uperKey, foronjy ¢ .00,

for omy“ggg%&nd Word Wizgy

"Turbo Pageal, SideKick, SuperKey, and Turbo Tutor are registered tradermarks, and Turbo Lightning, Turbo Lightning Library, Turbo Prolog, Turbo Graphix Toolbox, Turbe Database Toolbax, Turbo Editor Toolbax, Turbo GamneWorks, Word Wizard,
Reflex, The Analyst, Traveling SideKlck, MicroCale, MicroStar, Gsodase, and BinderWare are trademarks of Borland International, Inc. or Boriend/Analytics, [ne. Random House 18 a trademark of Random House, Inc. [BM 18 a registered
wademark of Internattonal Business Machines, Inc. dBase 18 8 regigtered Urademark of AshtonTate. 123 18 & reglmered trademark of Lotua Development Corp.  Copyright 1886 Borland [nternational BI-104E



Step-by-step tutorial, dsmo programs with source code included!

3 -----------‘
p | want
And now Borland introduces & YESI i
Turbo Prolog, the natural 1 % $99° i
Prolo
0 Prolog, the natural language s % $99> &
° ) I ° ; . To order by phone, or for a dealer nearest you,
]_a,l | ||',e| I Ig | call (300) 255-8008 B
O C ece 1 in CA call (800) 742-1133 a
o s . Copies Product Price Totals .
P L . — Tubo Prologt $99.95 § .
" 2 — Twbo Pasca 3.0 $69.95 §
rolog is probably the most, = —_ Tubo Pascal wIBO8Ttt 5109.90 § =
3 3 —— Tubo Pascal wiBCOTt $109.90 §
pOWGI’fll]. computer pPOgP ammmg [ Y o :/aosz oot wesss_ il
language ever conceived, which is e $54.95 8 8
3 : o — Tuo Graphix Toolboxt $54.95 8
why we've made it our second B 53455 § ]
language—and “turbocharged” it to Rl s ol
5 p— Works t $69.95 §
create Turbo Prolog™ B oo gt o
g b — Wonl Weadt $69.95 §
Our new Turbo Prolog brings ; = Z Reter, e At s14995 8 =
— SideKick H
supercomputer power to your IBM® § oo st o
PC and introduces you step-by-stepto . k= S,j,‘;j‘fgm g 8
the fascinating new world of Artificial gty e ]
Intelligence. And does all this for an : = el 250 5 =
astounding $99.95. . - W R Stk “$175.00 §
$ T T | B o oo pacrt “5245.00 § [ |
— TwtoPucaltowayyos W B gmmeme
Turbo Prolog is to Even if you've never Com%jonompm TuboPoscalto | W wmwwerow i
Prolog what Turbo programmed before,  ™achine language. a ety descbe yosconput ysem [
Pascal® is to Pascal! our free tutorial will You get the complete 1 L R e i |
Our Turbo Pascal astonished  get you started right away Turbo Prolog B a
everyone who thought of 1?'83081 You'll get started right away Dprogramming system % i et sze 1o 5 O 2% D50 08 .
as " just enother language.” We  because we have included & for only $99.95 AW e v we mmow o
changed all that—and now Turbo - complete step-by-step tutorial as You get & complete Turbo %y B oetrcar exitondare [ ]
Pascal 1s the de facto worldwide  part, of the 200-page Turbo Prolog - prjog development, system Y T Y
standard, with hundreds of Reference Manual Our tutorlal  jnelyding: B L 1 i I i e S
g, thousands of enthusiasts  wil take you by the hand and = The lightning-fast Turbo Prolog | ..., NoTCOPY PROTECTED  AP1S B
andusersin  teach you everything you're Ukely  ineremental complerandthe [} 60-DAY MONEY-BACK GUARANTEE 8
UnVersities, 1o need to know about Turbo  yrieragve Turbo Prolog edior. [ ™
! research Prolog and artificial intelligence. The 200-page reference e |
B conters, For example: once you've menual which includes the step- - i
| schools, completed the tutorial, you'll be by-step Turbo Prolog tutorial 4 | ; ; [ ]
, _ and with pro-  able to design your OWn eXpert. g The free GeoBase™ natural 1 B s & B
o+ L 3 h A 3 | Telephone:
¥ .3 L fessmn:t.lu%mgram gyslems utilizing Turbo Prolog’s query language database ‘:5 i ccégjs ﬁﬂwchase onders WILL NOT be accepled by Barand.
~) ® ers, ents, powerful problem-golving including commented source : . %:::e o’fﬁ:} make payment by credit card of intemational Postal
M and hobbyists. capabilities. code on disk—ready to comptle. 'g [ | “Cite Tin Ot Sepemves 1 1985 ]
You can expect at least the Think of Turbo Prolog as & GeoBase is & complete database j‘_& 8 **YES, i wihin 60 days of purchase Ihis pvoduct does nol 8
same impact, from Turbo Prolog,  high-gpeed electronic detective.  degigned and developed around (| [ cemen sv we i iy s s
because while Turbo Prolog 15 the - First you feed it information and {75 geography, It Includes cities - V005120 o . b oo e M -
mos, revolutionary and natural  teach 1t rules. Then Turbo Prolog  moungains, rivers, and highwags, T L Y |
programming language, 188150 “thinks” the problem through  and comes complete with nazrel || M " ALgIEn B [ ]
& complete development environ-  and cormes up with all the query langusge. Uss GeoBase. .~ L M " oot
ment—just like Turbo Pascal. reasonable answers—almost immediately “as is,” or modify it ;3 Sopier o conokndereatny mig v cove
Turbo PPO]Og ragically alters instantly. to flt your own mtejresls ; . with ;gg OI;Cj Dé?/mkw Lasme m”:d m%:? 'Sl:limmpz,;ﬂ;/les
and dramatically HHDI’FJVBS the If you think that this is So don't delay—don’t, waste 8 2 . 7;i;rullv;”?d;ﬁrmmmelm:rn inchudes a powert inlefactive
brave new world of artificial amazing, you just need to second—get Turbo Prolog now. full-screen fext editor, if the compiler delects an e, the editor
iniellgence—and InVies you Int0 . remember that Turbo Prolog 58 30006 an amasingy onall. | B e v iow e, B
that, fascmutlmng Um‘;eé‘ge QgJI‘ &  &th-generation language—and  price o pay to become an : = s yrem a it s worigpeoens
uman]y ue]llgem s g;relgnm??c%; %ﬁwﬁ;ﬁlm immediate authority—an mstant . ?‘I?x,:lna Support: The syslem supparts both graphic and
expert on artifictal intelligence! D ;
routinely. In fact, you can The 218t century is only one T e
compere Turbo Prolog o phone call away. ; e aAts s 157 0 2167 e
- TR RS SRR
:' . of programs.
BORLAND 4585 SCOTTS VALLEY DRIVE ]
SCOITS VALLEY, CA 98066

INTERNATIONAL (408) 438-8400 TELEX: 172373

oo b AP

Ouher Borland Producta include Turbc Pascal; Turbo Tutor; Turbo Lighuning; Turboe Daabase Toolbax; Turbo 0"%1& Tbulknx.
Turbo Editor Toolbax; Turbo GameWorke; SJpeer SideKick; SideKick, The Macmunh Office Mansger He

Traveling SideKick —all of which are

mmnummoeanuademmmm mum@&emduudﬂmkor&mmﬂ wmmnal [ne. lBMun(lAT
are regimered rademarks of international Buainess Machines Corp. Copyright 1988 Borland inwernauional BI-10428
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PropucT DESCRIPTION: THE MACINTOSH PLus by Phillip Robinson . . .. ... . o ..85
The enhanced Mac offers double-sided drives. an SCSI interface. a megabyte of RAM

and more.

PROGRAMMING PROJECT: A SIMPLE FILE-INDEXING SCHEME

(1) 1970003 WHIHG? 778 s - o m s e AT S B A i : Ak e -CP)
An easy-to-implement technique for maintaining a sorted file.

Ciarcias CircuiT CELLAR: ADDING SCSI 10 THE SB180 COMPUTER,

PART 2: Bus PHASES by Steve Ciarcia . .. ......................... e e 7]
Steve explains how the SCSI's bus phases are managed by the NCR 5380 chip.

SoRTING PRODOS DIRECTORIES by Antonio C. Silvestri .. .................. o 117
Written in Applesoft BASIC. this program is designed to eliminate long catalog searches.

DECODING MACPAINT ON THE IBM PC by Mark Anacker. . ... .. ... 131

A Pascal program to transfer, decode, and manipulate graphics.

PROGRAMMING INSIGHT: HILBERT CURVES MADE SIMPLE
by Michael Ackerman . ... .. ... .. ... .. .. ... ... .. ...... e Y e et el 11317

Produce this elegant curve with a one-subroutine BASIC program.

THEME: COMPUTERS AND MUSIC

=

INTRODUGTION Sy o Tt iat e t8 1= e e w4 o 1o ) RoanChe o ol 325 i G o g 3 2o =es 142
THE CHALLENGE OF MUSIC SOFTWARE by Roger Powell . . .. ... ... . ..... e, A0
A professional musician describes the current status of computers in music.

DIGITAL MusIC SYNTHESIS by Robert A. Moog . . . ............... et AT 155
An overview of the general attributes of musical sound and how to produce it.

DIGITAL SAMPLING ON THE APPLE MACINTOSH by Christopher Yavelow . .. .. ... .. 171
Some insight into digital synthesis and glimpses of available software.

MusicaL FRACTALS by Charles Dodge and Curtis R. Ban . ... ....... ..... e 85

How to use fractal geometry to generate musical fractals.

A MIDI PROJECT by lay Kubicky . ... ..................... o S e o 100
This MID! interface with software for the IBM PC costs less than $200.

MIDI PROGRAMMING by Donald Swearingen ... .............. .. OBy oA
Turbo Pascal software tools for processing MiDI data stream information.
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Inquiry 216

| Langiages

Atari ST e Amiga ¢ QL

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

MCC PASCAL
An ISO/ANS| standard Pascal. A fast single

pass compiler, ideal for commercial, educational
and personal use.

MCC ASSEMBLER
A professional standard macro assembler with
many powerful features.

CAMBRIDGE LISP
LISP interpreter/compiler providing a complete
LISP deverlopment environment.

+ BCPL

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

APL
Keyword and symbolic versions of this. impar-
tant language from MicroAPL.

MCC BASIC
68000 BASIC interpreters and compilers from
MetaComCo.

MENU +

An easy to use program environment, with pull-

down menus.

TOOLKIT
Provides yseful tools and utilities. From the peo-
ple who wrote AmigaDOS.

EDITOR IN CHIEF

PHILIP LEMMONS

MANAGING EDITOR. PRINT

GENE SMARTE

CONSULTING EDITORS

STEVE CIARCIA

JERRY POURNELLE

BRUCE WEBSTER

SENIOR TECHNICAL EDITORS

G. MICHAEL VOSE. Thentes

GREGG WILLIAMS

TECHNICAL EDITORS

DENNIS ALLEN

JON R. EDWARDS. Reviey

RICHARD GREHAN

GLENN HARTWIG

KEN SHELDON

GEORGE STEWART

JANE MORRILL TAZELAAR

ToM THOMPSON

CHARLES D. WESTON

Fva WHITE
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BYTE INFORMATION EXCHANGE
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DonNA OsGooD. Associate Editor. San Francisco
NEWS AND TECHNOLOGY
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ROGER POWELL. compulers and usic
WILLIAM M. RAIKE. lapan

Atari Commodore  Sinclair
Product ST Amiga QL
! Lattice C = $149.95 & $129.95
Pascal $99.95 $99.95 $99.95
Asembler.  $79.95 % $49.95
Lisp TBA $199.95 $79.95
BCPL TBA TBA $79.95
APL TBA TBA TBA
Basic t % =
MENU + $29.95 TBA =
TOOLKIT TBA $49.95 —

= available from Commodore
1 = available from Atari
QL Lisp includes interpreter onty

The Quality Source for 68000 Software
5353 #E Scotts Valley Dr., Scotts Vailey, CA 95066

Contact your local dealer or call:

Tel: US 800-AKA-META
Cal 800-GET-META, Eur (UK) 44-272.428781
Add 6.5% tax if CA resident. | 5

Lattice: registerad trademark of Lattice Inc.

Amiga and Amiga00S: trademark of Cammodore-Amiga Inc.,
Atari ST: registered trademark of Atari Inc.

Sinclair GL: trademark of Sinclair Research Ltd.
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For only $895, smARTWORK?® |ets [ Easy fo learn and operate, yet

the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD

depariment to get to your project.

sMARTWORK® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:
O Compilete 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 printet

capable of sophisticated
layouts

O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or iater

O IBM Color/Graphics Adapter
with RGB color or black-and-
white monitor

O IBM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-441
pen-and-ink plotter

[0 Optional Microsoft Mouse

The Smart Buy

At 5895, smMARTWORK® is proven,
convenient, fast, and a sound
value. Cali us today. And put it to
work for yourself next week.

A - WLM’F“@Q?

Inquiry 376

Wintek Corporation

1801 South Street
Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 51JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

“smARTWORK! "Wintek” and the Wintek logo are
Jegistered trademarks of Wintek Corporation.




EDITORIAL

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 multi-
tudes of newcomers. We've also seen com-
puter technology claim new territories in
music through the advent of MIDI (musical
instrument digital interface}, a data-
communications protocol that lets you
join synthesizers and computers into small
networks for composition or performance.
MID! has stimulated the entire music
industry by providing a standard for
hardware and software to be used for the
production of music. Creativity, efficien:
cy. 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 con-
nected via the MIDI cable. Layers of
sound, for example can be produced
from a single keyboard controller by driv-
ing multiple sound modules equipped
with MIDI inputs. By inserting a personal
computer into the middle of all this sound-
generating equipment, composers can
record and manipulate scores much as
word processors do text.

THE Goob NEwS

So we now have a data-communications
standard for moving music event data be-
tween a computer and sound-generating
hardware. We can buy instruments from
different manufacturers and interconnect
them at once. Older versions of music syn-
thesizers, 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
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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 available. We
find software that can act as a kind of
digital tape recorder for music data; pro-
grams that edit, store, and retrieve libraries
of synthesizer voice parameters; and soft-
ware that can display, print, and edit
scores rendered in traditional music nota-
tion. It's a heyday for musicians of all per-
suasions. 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 soft-
ware are on their own to adopt a struc-
ture for disk files containing MIDI perfor-
mance data created by the software. And
that is precisely what has happened dur-
ing the development of today's MIDI
music software: Each program on each
computer produces a data file that can-
not be instantly read by any other com-
bination of hardware or software. Further-
more. few, if any, file-converter utilities are
available 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 an-
other must be seen as only an interim
measure. A better approach would see all
the important players get together (in a
fashion similar to the one that led to the
MIDI 1.0 specification) and hack out a
target format for file interchange. If soft-
ware developers could produce a musical
equivalent of the DIF standard used for
database files in the business world, users
operating in different computer and syn-
thesizer environments would benefit im-
mensely from expanded access to the
large body of music data now being stock-
piled. This tactic would also let existing
products “speak” to future programs de-
signed to use the target file format.

A number of obstacles present them-
selves when attempting to derive a con-
venient, 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 MIT,
commercial concerns like Roland and
Electronic Arts have worked hard in an ef-
fort to establish useful guidelines toward
the goal of increased music data sharing.
In its own way. each organization has
faced hurdles. including:

® Some computers have a lot more mem-
ory, speed, and display resolution 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 com-
mon music notation or some derivative be
included with MIDI performance data?
Since both types of data might exist in-
dependently, and. given that some soft-
ware 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 this time, we invite
software and hardware developers to plug
in their irons. The success of the MIDI
standard offers hope for a standard for file
interchange. At the moment. the con-
sumer is getting shortchanged by the in-
ability to move data between music-
processing programs. The audience for
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 in-
vestigate the work already done and then
have a series of formal conferences involv-
ing a variety of sources. it's not going to
be easy. but it has to happen (and soon.
too. because | have a lot of music data on
IMSAI-8080 cassettes waiting to be up-
loaded to my Amiga).

—Roger Powell, Contributing Editor
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Before you invest in a DEC*VT240 terminal,
consider the software alternative.

Stop and think about what you really
need: A text terminal. Tektronix*
graphics. ReGIS* graphics. File transfer
capabilities. Communications.

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 state-
of-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 capabilities.

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!

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*

D400, Tektronix 4010/4014, DEC VT100,

VT125, VT220 or even the new VT240,
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*SmarTerm 18 a registered tradematk of Persoft, Inc. “DEC, VT and ReGIS, are trademarks of Digital Equipmant Corp.
*OASHER is a rogistered Wrademark of Data General Corp. *Tekironix i a ragistered (rademark of Tektranix, Inc.
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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 53713

(608) 273-6000 — Telex 759491

Inquiry 261



M-I CR-O-BYTES

Staff-written highlights of developments in the microcomputer industry.

New Geometry Could Have Implications
for Telecommunications

Dr. Donald Kreher and Dr. Stanislaw Radziszowski, assistant professors at Rochester Institute
of Technology's School of Computer Science and Technology, have discovered a non-
Euclidean geometry that could enhance long-range satellite transmissions 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. Ac-
cording to Kreher, "We were able to find this third design because the computer-search
technique that we created enabled us to search a larger space of possibilities than previous-
ly searched anywhere in the world.” Kreher and Radziszowski solved complex 99-integer
equations in 12 hours, a process that they estimate would take several million centuries of
computer time if they used a “'brute force” technique.

The new geometry could help in correcting transmission errors over long distances. Ac-
cording to Kreher and Radziszowski, scientists can use the geometry to construct code for
error reduction. When errors are received, the geometry used to construct the code gets
distorted. Distortion characteristics let the scientist find 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 Brown University physicists interested in
animal neuronal networks, is significant in that it must be taught, not programmed, to
recognize new patterns. The system inherently makes use of parallel processing and
distributed memory but currently emulates these capabilities on today's serial-processing
computers. interestingly, a spokesperson from Nestor claimed that the system runs just as
fast on an AT as it did on an Apollo minicomputer, primarily because of the Apollo's
graphics-processing overhead.

Nestor is currently investigating using a bit pad with its system to analyze free-form hand-
writing and is in negotiation to procure funding to develop a large-vocabulary voice-
recognition system.

SIMMs: Denser Memories Through Packaging

If you think that a circuit board jam-packed with 256K dynamic RAM chips is the ultimate in
dense, solid-state memory, keep reading. The new generation of chip packages—Ileaded chip
carriers (LCCs)—is making a splash in memory chips for 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 on 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 standard circuit board.

The first well-known micro to use this form of memory is the Apple Macintosh Plus, which
has a megabyte of RAM on four 256K-byte SIMMs. The SIMMSs plug into special sockets
and can be easily exchanged for 1-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 | megabyte by 1 bit. Both 120-ns and 150-ns access times
are available. The SIMMs are standard epoxy-glass substrates with 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 com-
patibility 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 prod-
uct's introduction at least several months away, Atari representatives wouldn't discuss pric-
ing except to reaffirm the company's policy of producing in "high volume at low cost."

{P 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 per-
form 10 million to 30 million instructions per second. The TX2 uses neither arrays nor vec-
tors. Its parallel architecture is based on an extended tree structure. The machine repre-
sents 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, op-
timization, 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
T3100, 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.

10

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/I, 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 NEC's
uPD7720 Digital Signal Processor. The new chip, called the NEC uPD77C2 or the Oki
M77C20, is a pin-for-pin replacement for the 7720 and draws only 24 mA, 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. PicTel said calls cost just twice
that of ordinary phone calls, but the videophone setup costs $150,000. . . . SS1 Software,
Orem, UT, unwrapped an operating shell for its WordPerfect and other SSI packages. Word-
Perfect Library is a RAM-resident program designed to enhance the performance of Word-
Perfect, MathPlan, and SSIData. . . . Brown Wagh Publishing, San Jose, CA, has released a
word-processing program for the Amiga. Besides standard editing capabilities, Scribble pro-

vides 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 com-

panies 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 pro-
grammed 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 llc, $150 on a lle, $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.
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Next to your computer,

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 supports
elongated, double high, bold, under-
line, super/subscripts, italics and dou-
ble 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 supe-
rior correspondence characters in a
single pass. Choose from micro, italic

and double-high fonts, as well as bit-
image graphics. In the draft mode, the
DMP 430 delivers a fast 180 charac-
ters per second.

Low-cost, triple-mode
personal printer

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

Save time while printing

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 infor-
mation from your computer.

See the complete selection of printers
and accessories at Radio Shack today.

Radio fhaek

The Technology Store’
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A OIVISION OF TANOY CORPORATION

New 1986 Computer
Catalog!
Send me a copy.

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

Name.

Company. i

Address.

City____-
State = 2IP -

Phone.

i

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 Internationai Business Machines Corp.

Inquiry 295
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ABASE 11YdBASE 111" Use any selease of this
popular dala base to sort files while working
on other applications.

SixPakPremium, the new generation mul-
tifunction board designed for new genera-
tion 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 multi-
function features plus two megabytes of
expanded memory and the powerful software
o use it.

Premium Performance. Now, run up to nine
applications e
simultaneously.
Sort a data base,
write a letter, cal-
culate a spread-
sheet, monitor
stock quotations and print labels...all at the
same time ... on the same PC! And, our win-
dows 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 clock/calendar, 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 perfor-
marnce that exceeds demand, call our Cus-
tomer Information Center (714) 863-1333. Or
send the coupon to AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714.

AST

RESEARCH INC.

Yes, I want to learn more about Premium Performance.
Please send me your special SixPakPremium infor-
mation package today!

Name
Title =]

Address .
City. State Zip =

|
|
|
| Company.
|
|

Phone )
l————————————_———:——

Inquiry 2 for End-Users. Inquiry 3 for DEALERS QNLY.




LETTERS

ATARI 520ST MEMORY UPGRADE
| recently completed the Atari 520ST
I-megabyte memory upgrade modifica-
tion as outlined by Gert Slavenberg on
page 372 of the February BYTE. (Editor's
note: Also, refer to the Atariftech.st conference on
BIX, message #239, and to ST.DOC from
BYTEnet Listings.) It wasn't as easy as ex-
pected, and I'd like to share my experience
with those tempted to add 512K to their
machine for $50 worth of dynamic RAM
and a few hours of free time.

After piggybacking the new 120-nano-
second DRAMS, | quickly soldered them
to the old ones using a 35-watt iron. The
joints did not look that good, but | buzzed
out the board with the ohmmeter and all
connections passed. When | finally booted
up, erratic operations resulted. Most com-
mon among these were

® Black balloons on screen with system
keyboard dead

e Display filled with dots

® Double menu images

After taking some aspirin, | 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 con-
firmed when | shorted the connections
together, one by one, and rebooting or er-
ratic symptoms were triggered. | was able
to get the modification to work properly
by resoldering every connection slowly
and carefully with a 15-watt pencil iron, ex-
amining 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 [: 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 in-
stead 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. |
strongly suggest not doing this modifica-
tion yourself. While being a major im-
provement to the ST, it can easily destroy
‘'your computer.

A simple test of system memory from
BASIC can be quite informative. Issuing
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the command x = fre(0):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, IK at a time. This
program writes zeros and ones from the
end of 512K bank | past the end (FFFFF
hexadecimal) of 512K bank 2.

5 rem memory test should run until
address 1048574

6 rem test ahility to write 0’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

ToMm DOLAN
Flushing, NY

SUPPORT NETWORK

FOR THE HOMEBOUND

As someone who has been disabled since
the age of five and who is currently tele-
computing full time for a Fortune 500 in-
surance corporation, | would like to com-
mend you for the excellent article “Work-
ing at Home with Computers” by Jane
Morrill Tazelaar, 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 US. 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 ex-
pressed an interest in setting up a support
network for homebound disabled workers.
| 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
Disability News Online, 257 Center Lane.
Levittown, NY 11756. They can also reach
me via CompuServe at 76505.656, via The
Source at BCG138. 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 na-
tional newsletter by and for the disabled.
It can be read on The Source by typing
the following at the command prompt:

BASICV SFILES >BCG138 > DISABILITY-
NEWS-ONLINE.

ROBERT MAURO
Levittown, NY

PUTTING THE AMIGA
TO GOOD USE

What's an Amiga good for? | 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 | wanted a computer for.
| said | 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. [ 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)
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Hard Drive Card
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Hard
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Drive T

he Eusy 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.
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.

Lots of Head Room,
Lots of Desk Room.

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

=T A

Single-Slot Installation.

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

OnBoard 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.

‘HBM PC, XT, and AT are trademarks of International Business Machiges

Electronics

Shaping tomorrow’s technology.
460 E. Semoran Blvd., Casselberry, FL 32707 305/331-6402
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ANTHROCART.

A key reasorr why people like the
AnthroCart. Share your hardware.
Move it around. Take it room to room
or floor to floor.

AnthroCart. High-tech furniture for
high-tech equipment. Space saver.
Compact. Rugged.

The AnthroCart is designed to
move. Designed so your workspace
is as slick as your hardware,

Call us: 800-325-384]1

Supports up to 150 Ibs.
All steel frame construction

5% square foot footprint Anthro Corporation

Technology Furniture

3221 NW Yeon St.
ANTHRO  rortiand, OR 97210

Anthro Corporation is a wholly owned subsidiary of Tektronix, Inc.  Anthroisa registered trademark ot Anthro Corporation.
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is better for mathematical work.

| said that | run my own business and
would like to use a computer for account-
ing. How would the Amiga be for business
work? More than anything, | need the
computer to be reliable and error-free. 1
can't have the computer altering my ac-
counting data. The salesman said the
Amiga would be great for business use.
| asked about error detecting or correct-
ing 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 | might not discover the error for
months, and even then | won't know what
happened. | can live with a computer that
dies, but | can't allow it to take me with
it. Business computers must have some
kind of memory error detection and all the
business computers | use have error
detection and correction. In my opinion,
lack of memory error detection rules the
Amiga out as a business computer, espe-

| cially since | can buy computers that do

have memory error detection. The sales-

I man admitted that this was a valid point.

| said that | 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! The Amiga has the worst
| 80-column text quality | have ever seen on

any computer. | couldn't write or program
that thing for more than two hours without
developing a bad headache. | suspect
anyone could 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 ma-
chine anyway. The composite video out-
put would not make as good a mono-
chrome 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 fantastic for a
personal computer, but they are very
mediocre for real graphics work. Amiga
graphics are not good enough for image-
processing work, and most engineering
workstations in industry today have 1024-
by 1024-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? [ am not trying to pick
on the Amiga, but it looks like Com-

(continued)



We created In-a-Vision
just for you. The |
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate

ideas or quick re-
visions. The ar-
chitect who needs
to manage a vari-
ety of working
drawings. And the
businessman who
needs first-class
presentation mate-
rials as well as de-
tailed flow charts
and organization charts.

greater =
detail. Scale, JCM}E)-_-
rotate and dimen- e
sion symbols, fill an

i3 '
area with your =] b
choices of pre- % A

Point. Click. Draw.

Now all you do to create com-

~

Ty

FREE Microsoft"Windows
from MICROGRAFX!®

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

TR TR TR D T O
3

between applications
“ ... and more!

plex technical drawings, systems
designs, blueprints, diagrams, il-
lustrations, and proposals is point,
click and draw. With In-a-Vision’s
mouse support, windowing, icons,

defined colors and

patterns, as well as

draw lines with multiple styles
and widths. Other features in-
clude overlays, predefined and
user-definable page sizes, rulers,
grids, and templates to speed
popular applications.

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 compar-
able systems costing thou-
sands more. For example, you
can pan around in a user-definable
drawing space up to 68" x 68" and
zoom in on specific areas for

Multi-tasking in a PC-
based CAD system.

In-a-Vision uses

~ multi-tasking to
~ enable you to

continue

drawing
while printing

hard copies or edit

multiple drawings simultaneously.

MICROGRAFX"®

The Picture of Success.
Inquiry 225

{(Most popular graphics cards, plotiers, and printers supported.)
Microsoft Windows-compatible. Call for specific operating
environment requirements.

* Demo rcaruircs MS Windows. Full demonstration system for users
without Windows avaitable for $49.00.

We're confident
yow’ll agree — In-a-Vision will
make your complex drawing tasks
simple and make you more pro-
ductive. Satisfaction guaranteed.

TO ORDER
CALL:
800-272-3729

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

In-a-Vision and MICROGRAFX are trademarks of
MICROGRAFX, Inc.

Microsoft is & trademark of Microsoft 4 litc:



UNLOCK Removes
Copy Protection

RUNS YOUR SOFTWARE ON ANY HARD DISK

Guaranteed to work only with programs below:

UNlock ALBUM “A”
$49 9 (Plus's4 ship/handling.

Foraign orders $10)
° LOTUS 1-2-3™ (1.4, 1.a", 2.0)
e dBASE IlI™ (1.0, 1.1, 1.2 & PLUS)
* FRAMEWORK™ (1.0, 1.1, 1)
o SYSTAT™ (1.3 & 2.0)
o SPOTLIGHT™ (10 & 1.0)
* GRAPHWRITER™ (4.3 & 4.3
o REALIA COBOL™ (1.2, 2.09)

UNlock ALBUM “B”’
$49.95 ©:.oonva
o SYMPHONY™ (1.1
o CLIPPER™ (winter '84, Summer '85)
o ELECTRIC DESK™ (1.04)

e DOUBLEDOS™
* MANAGING YOUR MONEY™

(1.5 & 1.51)
* smARTWORK™ 1.0 Rev 8 thru 10)

* DATA BASE MANAGER II™
(2.0, 2.02)

UNlock ALBUM “C”’
$49 9 (Plus $4 ship/handling.

Foreign orders $10)
e MICROSOFT WORD™
(1.5, 2.0, 2.01)

e MULTILINK ADVANCE™
(3.02 & 3.03)

* IBMWRITING ASSISTANT ™q.01) |

* LOTUS 1-2-3 REPORT ‘
WRITER™(1.0) ‘

o PARADOX™ (1.0)

& *PFS ACCESS™ (1984 Edition) |

~ o THINKTANK™ (2.0

“Best of UNlock”’
ALBUM ‘D"

$74 9 (Plus $4 ship/handiing.
[}

Foreign orders $10)
* MICROSOFT WORD™
(1.5, 2.0, 2.01)

o dBase 1™ (1.0, 1.1, 1.2 & PLUS)

¢ LOTUS 1-2-3™ (1.4 & 1.A", 2.0)

o SYMPHONY™ (1.1

s FRAMEWORK™ (1.0, 11, 1)

o CLIPPER™ (winter ‘a4, Summer '85)

e MULTILINK ADVANCE™
(3.02 & 3.03)

ORDER BY TELEPHONE TODAY! @

1-305-474-7548 =

UNLoE CK

TranSec Systems, Inc., 1802-200 North University Drive, Plantation, FL 33322

¢ Produce non-protected
DOS copies from popular
software programs

e For IBM® PC, XT, AT,
compatibles

TranSec UNlock is a unique software copying
disk that removes 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.

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 “A”.

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.

SAFE ORIGINAL. UNlock does not alter
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!

Choice of the Critics!

BYTE “UNlock 4.7 defeats the latest

Prolok and SuperLock type
of copy protection scheme. It's menu-dnven and
works fine on the programs its supposed to
work on: Lotus 1-2-3, dBase Ill, Framework,
Symphony, Paradox, and several others.”

Jerry Pournelle, BYTE, Feb. ‘86
|PER SONALI “UNlock has two particularly
P endearing characteristics: it

works, and works simply. | was able to quickly
produce unprotected copies of Lotus 1-2-3
release 2, Symphony 1.1, Microsoft Word 2.0,
dBase /Il 1.1, and Framework Il. These copies
performed flawlessly, as did copies of these
copies.” Christopher O'Malley,

PERSONAL COMPUTING, Aprii '86

NEW! SPECIAL OFFER
“Best of UNLOCK "’

o
o oo
P

S ot
1‘”":@60.

ot

Trademarks are the sole property of their respective owners. » UNlock Is For Use Only to Improve the Useability of Legally

Acquired and Operated Software.
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modore is caught in a sandwich (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 com-
puter, and it's not quite up to the IBM PC
AT clones for business 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)
failed to mention one major limitation: 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”
QWERTY that became QWERTZ for the
German typewriters, because Y is barely
needed, but Z is used quite often.

This holds true, to a varying degree, for
other languages as well, like ltalian or
some northern and eastern European lan-
guages. In addition, these languages need
additional characters that are not con-
sidered in the QWERTY or Dvorak key-
boards. These characters occur quite fre-
quently in these languages. For example,
a. 6, and U together make up about 3 to
5 percent of the characters of German or
Swiss German writing. (My computer does
have these characters, but they 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 completely new
system. The QWERTY and its modified/ex-
panded variants seem to be much more
usable and have found their way to the

| remote corners of the globe. The more ef-

fective something is for a certain task, the

more limited its scope, no matter what it
is. Even human beings are this way.

A. METTLER

Maluku, Indonesia

MACINTOSH WINDOWS
While I'm not certain that the Macintosh
windowing environment is the ultimate, |
am sure that Alex Funk's proposals
("Copyrighting Icons,” March Letters, page
14) are less intuitive and less useful.
His first complaint is about scroll bars.
| have no idea what he means about go-
ing right to go up, unless he is referring
to positioning the mouse over the scroll
(continued)



Western Computer 286 Turbo™

Standard Features

e IBM PC/AT Compatible with 512K RAM
* Up to 2 Megabytes of system memory on the
main board

* Switch selectable 6 or 8 MHz operation with
one wait state on memory access (80286-8)
* 6 or 8 MHz operation with no wait states on
memory access available

® 6 or 10 MHz operation with one wait state
(80286-10)

* One parallel port and Clock/Calendar on
main board

* Mass storage options from 20 to 140
Megabyte Hard Disk Drives and 20 to 60
Megabyte tape backup systems

* EGA video options available for CAD/CAM,
word processing, etc.. . .

* One year factory warranty

Western Computer has high qualltycomputers at very competitive quantity pricing.

Western Computer XT Turbo™

Standard Features

e IBM PC/XT com-
patible with 256K
RAM on main board

¢ Up to 640K on board

® 477 or 8 MHz
operation

* Two 360K Floppy
Disk Drives

® Hercules compat-
ible monochrome
graphics controller
(720 x 350) or IBM
compatible  color
graphics adapter (320

x 200 - four colors or 640 x 200 - two colors) and
parallel printer port

® Monochrome monitor (Composite or TTL input)
* IBM PC/AT style keyboard

® Various hard disk drive and tape backup options

EUROPEAN HEAD OFFICE
BELECTRONIC SA, RUE CENTRALE 43
CH-1880-BEX, SWITZERLAND

PHONE (025) 631250 —i= /
TELEX 456 168 ASWERBACK BELE CH.
TELEX 756731 -

ANSWER BACK WESTERN COMP

“For High Technology and Performance’

available

® One Year Factory
Warranty

IBM® , IBM PC*, IBM AT" are
trademarks of International
Business Machines Corporation.

1381 WARNER AVE., WARNER CORPORATE PARK, SUITE B TUSTIN, CALIFORNIA 92680 U.S.A. (714) 2597755
Inquiry 369 for End-Users. Inquiry 370 for DEALERS ONLY.




LETTERS

bar. Since this is the only way to indicate
which window to scroll in multiwindow ap-
plications (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).

1 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

box gives an instant visual indication of
what part of the document the window
portrays. A major deficiency of the alter-
nate to scroll bars in ThinkTank was that
there was no way to tell if you were at the
end of a document. Funk’s proposal gives
no feedback to this problem. Neither does
it give the ability to go instantly to an end
of the document. Finally, | can't see how
holding down an arbitrary key while mov-
ing the mouse is intuitive. What happens
when you run out of room? The scroll bars

Why buy 3

pac ages to get
a complete
multi-user

dBASE’ System?

$995

.

After all, FoxBASE is a compiler, an
interpreter and a multi-user dBASE sys-
tem all in one. That means single vendor
support and no problems with product
incompatibility.

Not only that, FoxBASE actually outper-
forms dBASE and other dBASE compller
products: its program execution speed is
far superior to the competition and its
compiler runs up to 60 times faster than
other compilers. And FoxBASE is available

*dBase is a registered trademark ot Ashton-Tate  FoxBASE is & trademark of Fox Software. Inc, Clipper™ is a trademark of Nantucket
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FOXBASE (.Y

FoxBASE
does it better.

For less.

for the widest variety of machines and
operating systems.

In addition, FoxBASE 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
half the other packages.

So call (419) 874-0162 now, and ask for
a copy of our comparative analysis
(including benchmarks). After all. . .

Nothing Runs Like a Fox.

Fox Software, inc.
27475 Holiday Lane, Perrysburg. OH 43551
(419) 874-0162

Inquiry 137

allow continuous scrolling.

When | resize a window, | 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 posi-
tion the window next to another. In any
case. Apple’s method gives visual feed-
back 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 closing a window
(waving the mouse pointer around with no
keys held down) seems reminiscent of
what | do when | 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 closed,
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 hard-
ly 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 shouid
things be in after an abort? If Funk really
wants to abort things, he can install the
Programmer’s Switch and press Reset.

Since. in the real world, people will be
switching between different machines, it
makes sense for different windowing en-
vironments to work similarly. (Since I
learned the Macintosh first, | get very an-
noyed at the differences in the way GEM
and the Amiga handle things) | still can't
figure out why Digital Research caved in
to Apple’s ludicrous claims to own the
look 1 first saw on a Xerox Star. Perhaps
Apple is considering the fact that they
spent a lot of time and money develop-
ing a good user interface (rather than just
coming up with something that seems
good, as | 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 theyre nonstandard.

DAVID DUNHAM
Goleta, 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 NEC V20
chip was installed in place of an 8088.
Perhaps they can benefit from my ex-
periences in solving a similar problem
operating under MS-DOS 2.00 and 2.11.
(continued)
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E nter the world of professional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you the fea-
tures you need—C and D size plots,
extensive software compatibility, and
proven reliability —for a very afford-
able no frills price of $3295.*

The DMP-41/42 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.

Inquiry 155

THE
NO FRILLS
PLOTTER

With the DMP-41/42 series, you
can choose from an impressive selec-
tion of off-the-shelf graphics software
packages such as VersaCAD,
AutoCAD, and CADKEY. Or, by
using Houston Instrument’s popular
DM/PL™ language, you can create
your own custom software and be
assured of upward compatibility with
Houston Instrument’s entire line of
plotters.

The DMP-41/42 series. The plotters
that offer superb reliability, comprehen-
sive graphics capabilities, and a no
frills price. The proven performers
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 NV.,
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.

hiouston
instrrument

A Division of AMETEK
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For several months, | have used an NEC
V20 in an NCR Decision Mate V, and re-
cently the hardware clock rate was in-
creased from the stock 5 MHz to 7.3728
MHz. The DMV uses a delay routine to
allow time for the flex drive to get the
motor started and to bring READY active.

After installing the V20, this delay was too
brief and caused a "Drive not ready” error
when the drive was accessed with the
motor off. If (R)etry was pressed immedi-
ately, the drive was accessed normally (as
the motor was already on} and READY
was active by that time. An increase in the

hardware clock rate compounded the
problem; however, a patch to the delay
routine in I0.SYS increased the delay, after
which it worked properly. 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 V20 has no

control until after the operating system is

loading. In most computers, the V20 al-

Listing 1: The results of unassembling MOTORCK using Debug. ways has control, so delay routines in
ROM would be affected also.

xxxx:2EDS E413 IN AL13 ;get drive status LR S T S

xxxx:2ED7 2401 AND AL01 ;test MOTOR ON bit f(t)aurttisn(tezeirf1 rgg;ﬁigggﬁnfn\gl? ssggéli?arl

xxxx:2ED9 E614 OouT 14AL ;switch motor on DMV utility called RDCPM.COM (for read-

A it off , ing CP/M disks). Unassembling MOTORCK

xxxx:2EDB 7501 JNZ 2EDE ;delay if motor off using Debug yields the results shown in

J(jump to2EDE) listing 1.

xxxx:2EDD C3 RET ;return if motor on ‘ Method #1—Use if the hardware clock

;—end MOTORCK— rate is unchanged. Replace the AAM com-

xxxx:2EDE BBFFFF MQV BX,FFFF ;# of passes to BX mand with IMUL AL. IMUL AL executes

xxxx:2EE1 D40A AAM ;8088 = 83 cycles in 80 or more cycles on an 8088, and only

V20 = 15 cycles 38 on the V20, but provided enough delay

xxxx:2EE3 4B DEC BX jone less pass left for my system even though the delay was

xxxx:2EE4 75FB JNZ  2EET jjump to 2EE1 if much shorter. The advantage of this

;not last pass ! method over #2 is that 8088 compatibili-

( xxxx:2EE6 C3 RET .end of last pass - i tyis retained; so if it works on your system,

;return to 2EDD use it.

(continued)
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1 \ l!’\’! IEIHID;"‘ Fb m ,ﬁ An intelligent function keyboard

}‘ FOR Use wiTH 1.2-3 ™, WordStar ™, MultiMate ™, Display Write 3 ™
Symphony ™, WordStar 2000 ™, WordPerfect ™
NO MORE MEMORIZING FOR SOFTWARE 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 deseriptive keys simplify the use of seven sophisticated business
- program: Lotus 1-2-3, Symphony, WordStar, WordStar 2000, MultiMate,
DisplayWrite3 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 oceupy 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.
'DREAMER FEATURES:

¥
¥

* 20-key numeric pad with seperate cursor controls. &
* Lotus 1-2-3  100commands MultiMate 58 commands
Symphony 191 commands DisplayWrite 3 58 commands
WordStar 58 commands 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 Tradermarks: IBM, IBM PC, XT, AT, DisplayWrite 3-International Business Machines Corp, 1-2-3, Symphony-Lotus Devetopment Corp.
WordStar, WordStar 2000-MicroPro International. MultiMate-MultiMate International. WordPerfect-S51
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]’s Half Card’ modem

is in all the best computers.

Here’s why...

Ven-Tel gives you lots of reasons to buy our Half Card™
modem for your \BM PC or compatible. The Half Card™
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortiessly.

It includes Crosstalk-XVI® software. It's reliable.

It's got all of the features you want. And it's

a good value.

Do You Own One of These =
Computers? ===
Chances are you do. And if you're T =2==
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 expan-

sion uses.

Effortless Communication

Each Half Card™ comes with Crosstalk-XVI®
communications software, by Microstuf. It's

the easiest to use, whetheryou're a beginner

or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk® for
the first time a snap. It can turn your PC into a
terminal on a mainframe computer with its power-
ful terminal emulation feature. It will even oper-
ate 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.

Features

» 1200/300 baud auto-dial, auto-answer.

» Uses the industry standard “AT”
command set.

. Runs with virtually all communications
software, including Smartcom |l and PC
Talk Il 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:

®

0‘ U
*
& %
*

%0
=

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 LS| 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 Haif Card™ with a full
two-year warranty on parts and labor.

You Can Buy the Half Card™
Anywhere

You can get the Half Card™ at Computer-
Land, Businessland, the Genra Group,
Entré 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
12007 an IBM internal with V.22 inter-
national capability.

Effortless Communication

% Ven-Tellnc.

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

Crosstalkis a registered trademark of Microstut, Inc. Smartcom Il is a trademark of Hayes Microcomputer Products: Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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LETTERS

Method #2—Use if the hardware clock
rate is increased. Replace the AAM com-
mand with DB 60 61. The V20 recognizes
60 and 61 as PUSH R and POP R, respec-
tively. While those commands are incom-
patible with 8088 use. the V20 takes 67
and 75 cycles to execute them, causing the
duration of the delay to substantially
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

3FFF was marginal).

Incidentally, the 8087-3 is compatible
with the V20 but couldn't keep up at
7.3728 MHz. Probably an 8087-2 would
have worked at the higher clock rate, but
the upcoming NEC 8087 replacement chip
may be faster yet. Also, the DMV slowed
down markedly when the hardware clock
rate was increased to 8 MHz. which is why
| settled on an odd rate. The crystals were
purchased locally in 22.1184- and 24-MHz
frequencies. The divide-by-three logic in

Here are 79 reasons to
buy at Elek-Tek, not to

mention the fastest
delivery anywhere.

Save 30% to 43%

off Manufacturer Suggested Ret. prices on
Ameruca’s most wanted Printers

Huge Discount on

-
* -
Bsfagmox oS L
OKIDATA  SitcNr
1. 10 meg V2 height Drive for mr
IBM-PC/XTIAT & UNBELIEVABLE™
compatibles ... ..... $ 1599 v
2. 20 meg Y2 height Drive for XEROX/DIABLO D-36
IBM-PCIXTIAT & DalSVWhEE' 35CPS
| compatibles .. ....... 2275 | .. Mtr. Sugg. Ret. $1495
3. 40 meg. (20 + 20) V2 Height 7 Elek-Tek Price $450
Drive for IBM PC & 8.
mpatibl 2809 | 2 Diablo
GEOPENIIS oo 2000 10, LQaoono0o ... CALL 7
5. 10 meg cartridges for above | 13" D10 baisy Wheel 100PS .. .230 | P-38 Dot Matrix 400CPS
(3 pak special) ........ 2 12.  DX20 Daisy Wheel 20CPS .. .320 Mfr. Sugg. Ret. $1995
Interfaces priced separately 13. Comrex CR420 400CPS . ..900 Elek-Tek Price $600
TIBLES
14. Amdek 310A 23. ECCELL Daughterboard . . . 135 30. Novation 490603-1
Amber Monitor . ... ... $150 | 24. ECCELLI/OBoard........ 99 As above inc. MS-DOS Sottware . . 490
15. Generic Multi 25, Hercules 31. Hayes 1200
Mulhfunction Board. 0K . ...99 Monochrome Card ... .. .. 299 External modem. .. ..... 380
16. Generic Multi 384K 26. Generic version of above . .90 32. Hayes 12008
Multitunction Board. 384K . . 169 26. Hercuies Color Internal modem w/sofiware . 359
17. AST Six Pak + Color GraphicCard . ..... 155 | 33. Hayes 2400
Multdunction Board. 64K . . . 225 27. Generic version of above . 100 External modem . . . .. . ...599
18. AST Six Pak + (loaded) 27. Novation 4905921 34. Hayes 2400B
Multfunction Board. 384K . . 290 12008 Int. No Software .. . . . 150 Internal modem wiscftware . 525
19. Quadram Quadboard with MITE Software . ...... 165 36. US Robotics Courier 2400
Multifunclion Board. OK . ... 195 | 28. Novation 490605-1 Ext. 2400B Smart Modem . . 460 |
20. Muli Board 64Ki384K . 2‘5/260 2400BPS inc. Mite Software . 540 37. Toshiba ND 040
21. Orchid Tech. 29. Novation 490603 V2 ht. DSDD Disk Drive . ... 105
PCTurbo 186 ........... 350 2 Card Modem 2400 BPS
22. ECCELL OK\nsmemvrarasy 399 NO SOftWare suvex cpavose 425
38. SEAGATE 39. Intel Above Board 40. XIDEX Precision
Internal H.D. Subsystem DS/DD Diskette 10pk/$7.00
20Megabyte ... $500 |AllProducts . .............. CALL | 5 boxes minimum
» DA
Dysan  maxem 3IM  MEMOREX ELEKTEX RID
3" SSDD | 20.00 19.00 21.00 = _ |73.DC100A. ... ... $ 13.50
DSDD 27.00 26.00 25.00 — s
| 5%" SSDD 15.00 12.00 11.00 = A 74.DC300A. ........ 17.50
DsSDD | 19.00 15.00 14.00 14.00 12.50 | 75. DC30OXL ... ... . 20.50
SSDD96TPI | 24.00 22.00 23.00 - — 76. DC300XL/P...... 21.50

DSDD96TPY 33.00 29.00 25.00 =t -

5%" DSDDHD |33.000  28.00 26.00 X — |77.DC60O0A ........ 23.00
8(:0;185[’)‘ DAT) oo 00 D) 78. DC1000......... 14.50
e RS el STt - — |7.0c2000......... 19.50
i\ d Call for quantity pricing for 10

Call for Quantity pricing for 10 boxes or more. cartridges or more.

CALL TOLL FREE 800-621-1269 EXCEPT lllinols, Alaska CANADIAN TOLL FREE B00-438-9133
Corp. Accts. Invited. Min. Ord. $15.00. Visa or MasterCard by Mall or Phone. Mall Cashier's Check, Mon. Ond., Personal Check (2 wha. to clear} Add uoo 1nt em. (AK, HI,
PR., Canada add $10.00 first Rem) $1.00 ea_ add’l shpg. & handl. Shi Inledml dmm Pnenlub] u:hmp RlTElorlmclbk)g URAN POLICY:
Detectives Only: Most products repisced within 30 a-,u of purchass with identical merc ter and lai laced onl vlh‘n defsctive on arrval
(wnhlnm days oi:;lmvy) liﬂaﬂ problems coversd by mir. warmanty. ALL ELEK TEK MERCNANDISE BRAND NI FIRST QLIALI AND MPLETE Delivery sub-

ELEK-TEK inc.
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6557 N. Lincaln Ave., Chicago, IL 60645
(312) 631 7800

(312) 677 7660

Inquiry 126

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 JS&A ad
that appeared in the March issue on page
403. The ad speaks of “the memory re-
quirements of the monitor which in the
Amiga can eat up [as] 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. | 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 sec-
onds with AmigaBASIC. (I used your Atari
version.) I'm not knocking the Atari. I wish
that 1 could afford one, but when it is
stated in the industry that the Atari is
“faster” than the Amiga, | want to see
proof. Actually. I expected much better
results from the Atari on the Sieve.
| appreciate your coverage of the Atari
and Amiga, and perhaps now the stagna-
tion that has plagued the micro industry
from the premature fixation on a standard
will be overcome and we really will some-
day 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.)
RICHARD L. SMITH
Tampa, FL

PROBLEMS WITH SMALLTALK
Is Smalitalk a “"dead” system? As a Small-
talk fan, 1 would like to think not. Unfor-
tunately, my recent experience with Small-
talk-80 on a Xerox 1108 convinced me that
it has some serious failings. More impor-
tant, the lack of progressive improve-
ments gave me the strong impression that
active development ceased some time
ago; | was working with a "dead’" system.
It was the strong visual aspects of a
product that | 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 | had to make to the system
along the way left me unhappy. At first |
put these down to my lack of familiarity
with Smalltalk, but as my knowledge in-
creased and the problems continued, it
became clear that the system was the
main source of the problems.
(continued on page 357),



High-Speed Animation on Your IBM PC!
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YOUR
COMPUTER LANGUAGE
IS QUIETLY
BREEDING REAL BATS
IN YOUR
BELFRY.
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WE'RE OUT TO SAVE ONE MILLION
FRUSTRATED PROGRAMMERS

than you ever dreamed of.
Programs that are easy to use.
Programs that are a pleasure

You're on a roll, really pumped,

writing the best code you have ever
written and then— AAARGHHH!

Freeze dried in your tracks because to write.
the language you're using just won’t And to you that means true
let you achieve what you can conceive. satisfaction.

And you wanted to be a You've coveted those nifty pop-up
programmer. help windows some major appli-

cations feature. But you can't afford
the time and energy it takes to write
them into your programs.

So your choices are:
1) write around the problem by
creating six pages of emetic code. ..

2) leave out that incredible idea That’s the way it used to be.
that really puts your stamp of So we fixed that, too.
excellence on this programor... CLARION HELPER is an inter-

active utility that let’s you design
the most effective pop-up help
screens that you can imagine. And
they’re “context sensitive,” meaning
you can have help for every field in
your application.

Unlike the other micro languages,
CLARION provides declarations,
procedures and functions to process

dates, strings, screens,
reports, indexed
files, DOS files
and memory
tables.

3) get yourself a world class
headache (or a stroke) by dropping
into assembler.

Whatever you choose, by now you
feel the language is out to get you—
because it is.

Sure, no language is perfect, but
you have to wonder, “Am I getting
all I deserve?”

And, like money, you'll never
have enough.

Pretty dismal, huh?

We thought so, too.

So we did something
about it.

We call it CLARION.

You'll call it incredible.

With CLARION you can
write, compile, run and
debug complex applications
in a New York afternoon.

Even if you're in Savannah.

It gives you the power and
speed to create screens, windows
and reports of such richness
and clarity you would never
attempt them with any other
language.

Because YOU would have to
write the code.

With CLARION you simply design the
screens using our SCREENER
utility and then CLARION writes
the source code AND compiles
it for you.

In seconds.

Likewise, you can use
REPORTER to create reports.
Remember, only CLARION can
recompile and display a screen or
report layout for modification.

And with no time wasted.

All the power and facilities you
need to write great programs, faster
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1-800-354-5444
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Imagine making source program
changes with the CLARION
EDITOR. A single keystroke
terminates the EDITOR, loads the
COMPILER, compiles the program,
loads the PROCESSOR and
executes the program. It’s that easy!

Our data management capa-
bilities are phenomenal. CLARION
files permit any number of composite
keys which are updated dynamically.

A file may have as many keys as
it needs. Each key may be composed
of any fields in any order. And key
files are updated whenever the
value of the key changes.

Like SCREENER and
REPORTER, CLARION’s FILER
utility also has a piece of the
CLARION COMPILER. To create a
new file, you name the Source
Module. Then you name the State-
ment Label of a file structure
within it.

FILER will also automatically
rebuild existing files to match a
changed file structure. It creates a

new record for every existing

record, copying the existing fields
and initializing new ones.

Sounds pretty complicated,
huh?

Not with CLARION’s
documentation and on-line
help screens. If you are
currently competent in Basic,
Pascal or “C” you can be
writing CLARION applications

in a day. In two days you won'’t

believe the eloquence of your
CLARION programs.

Okay, now for the best part of all. You
can say it in CLARION for $295.00—
complete. All you need is an IBM® PC, XT,
AT or true compatible, with 320 KB of
memory and a hard disk drive.

And we'll allow a full 30 day evalua-
tion period. If you're not satisfied
with CLARION, simply
return it in its original condition
for a full refund.

If you're not ready to take advantage
of this no-risk opportunity, ask for
our detailed 16 page color brochure.
It vividly illustrates the elegance of
CLARION. Consider it a preview of
programming in the fast lane.

Either way, the call’s a freebie.

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. ©1986 Barrington Systems.
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One IBM PC, XT/AT or compat-
ible, plus one Advanced Digital

PC-Slave II, now equals a com-

plete 3-user (or more) system.

Do you need a true multi-
user 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 compat-
ible, just plug in our PC-SLAVE II
and two low-cost monochrome
monitors and keyboards. You can
now run PC-DOS™ or MS-DOS™
on each user with PC-NET™ soft-
ware to support your network.
The end result is a true multi-
processor 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

PRINTER [T
PC SLAVE Il BOARD
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PC-Slave Il and PC-NET software.
An expanding network of multi-
user 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.

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 trademark of Microsoft
PC-DOS, PC-NET are registered trademarks
of IBM Corporation

PC-Slave Il is a registered trademark of
Advanced Digital Corporation
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To leatn more about the multl—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 U.K. LTD.
27 Princes Street, Hanover Square
London WIRBNQ-United Kingdom
(01) 409-0777 (01) 409-3351

TLX 265840 FINEST

< ADVANCED
DIGITAL

CORPORATION

Inquiry 4 for End-Users. Inquiry 5 for DEALERS ONLY.



W-HATS NEW

IBM Introduces
Laptop Computer

BM's laptop computer,

the PC Convertible, fea-
tures a fold-up, removable,
80-column by 25-line liquid
crystal display; two 3%-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 512K
bytes. Other standard fea-
tures are a 78-key keyboard,
an AC power adapter, and
software that includes Sys-
temApps, a package with a
scheduler, notepad, phone
list. and calculator. The com-
puter requires the recently
announced DOS version 3.2.

According to IBM, the
Convertible’'s performance is
similar to that of the 1BM
PC, and in some tasks the
laptop may be faster
because of its static RAM.
Reportedly, the static RAM
also allows you to turn on
the system and return to the
same point in a program at
which you turned the com-
puter 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 ($350) and either a
9-inch monochrome monitor
($180) with a resolution of
up to 640 by 200 pixels or
a 13-inch RGB monitor
(5400} with 320 by 200
resolution. IBM says the
computer's keyboard is com-
patible with other IBM PC
keyboards. The laptop's
keyboard includes an

The Bondwell 8. an 1BM PC-compatible laptop.

inverted-T cursor keypad and
a function shift key that
changes the cursor keys to
Home, End. PgUp. and PgDn
keys and sets up a slanted
numeric keypad in the type-
writer keys.

The back of the system
contains a system bus con-
nector to which you can
daisy-chain a number of
adapters. These include a
parallel/serial adapter ($195),
the video display adapter.
and a thermal-transfer dot-
matrix 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,
thermal, or thermal-transfer
paper.

Other options include an
internal 1200-bps modem
($450) and battery charger
($25). To allow easy transfer
of data between existing
desktop computers and the
new machine, IBM is offer-
ing external 3%-inch floppy
drives ($395) for the IBM
PC. XT. and AT and an inter-
nal 3%-inch floppy drive
($190) that can be con-
nected to IBM's new version

of the PC XT with a
20-megabyte hard drive.

Shortly after IBM unveiled
the new computer, most ma-
jor software firms an-
nounced the availability of
their products in the same
3%-inch disk format that is
used by the Convertible.
AshtonTate, for example, an-
nounced 3%-inch versions of
Framework 11, dBASE 11
Plus. and MultiMate Profes-
sional Word Processor
Series 3.3. Lotus Develop-
ment Corp. announced
3%-inch versions of 1-2-3
and Symphony, scheduled to
ship this summer and fall,
respectively. Similarly, Micro-
soft Corp.. which developed
the MS-DOS 3.2 operating
system for the Convertible,
announced 3%-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 $1995; each addi-
tional 128K bytes of RAM
costs $195. A Technical
Reference Manual sells for $75,
and a Hardware Maintenance
and Service Manual costs $150.
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
I1-pound portable com-
puter that's compatible with
the IBM PC, runs on a
4.77-MHz 80C88 micropro-
(continued)
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WHAT'S NEW

cessor. The computer comes
with 512K bytes of RAM, a
built-in 720K-byte 3%-inch
floppy disk drive, and a
300-bps modem. The por-
table’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 inciude 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 GW-
BASIC 2.0 and runs all IBM
PC-compatible software.

A second 3%-inch floppy
disk drive and a 5%-inch
floppy disk drive are avail=
able as options.

The laptop is priced at
51595, A second 3%-inch
floppy drive sells for
$399.95. and a 5%-inch flop-
py drive costs $379.95. For
more information, contact
Bondwell. 3300 Seldon
Court #10, Fremont, CA
94539, (415) 490-4300.
Inquiry 551.

Program for
Computer-aided
Mathematics

MathCAD, a software
package for computer-
aided mathematics, is de-
signed 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 would on
paper: the software sizes
brackets and fraction bars
interactively as you enter an
equation. MathCAD also
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Screen shot of MathSoft's MathCAD.
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automatically places ex-
ponents, subscripts, square
roots, and summation signs
in arbitrarily complex com-
binations.

After you've entered equa-
tions, you press the equal-
sign key and the software
computes the results, which
are displayed as a number
or a plot.

Math capabilities include
real and complex numbers
in all expressions, iterative
calculations, full dimensional
analysis and error checking
for undefined variables and
constants and radices that
are improperly formed.,
hexadecimal and octal con-
version, and variable names
of any length. Plots corre-
spond to mathematics and
change as you modify equa-
tions. You can plot data as
lines. dots, steps, crosses, or
error bars.

MathCAD runs on the 1BM
PC line under MS- or PC-
DOS 2.0 or later. It requires
384K bytes of RAM and a
Hercules monochrome, 1BM
color, or IBM Enhanced
Graphics Adapter card. The
software works with Intel's
8087 and 80287 copro-
cessors. MathCAD sells for
$189. Contact MathSoft Inc.,
One Kendall Square, Cam-
bridge. MA 02139, (617)
577-1017.

Inquiry 552.

Object-oriented LISP
Runs on IBM PC AT

ISP Machine Inc.s Ob-

/ jectLISP is an object-
oriented LISP that runs
under Golden Common LISP
{from Gold Hill Computers)
on the IBM PC AT. LMI says
that unlike other object-
oriented dialects, which are
based on sending messages
between objects. its version
uses function calls. Because
this “programming
paradigm’ uses the same
syntax as normal LISP. you
don't need to learn a
separate syntax.

‘ObjectLISP's semantics
don't distinguish between
object classes and instances.
The regular LISP environ-
ment is regarded as Ob-
jectLISP's global object. and
symbols are bound there to
their ordinary global values.
LMI says this function bind-
ing is similar to variable
binding but associates a
symbol with a definition in-
stead of with a value.

ObijectLISP is written in,
and is portable to any sys-
tem that supports, Common-
LISP. The software comes on
a %-inch magnetic tape with
a user's guide and source
code. A shipping and media
charge of $195 applies to
the first copy., and you may
make subsequent copies
without obligation to LML
Contact LISP Machine Inc..

Marketing Dept.. 6
Technology Dr.. Bldg. #4.
Andover, MA 01810, (617)
682-0500.

Inquiry 553.

Programmable
Calculators Reside in
PC Memory

ymsoft has developed a

pair of pop-up calcula-
tors that reside in 95K bytes
of RAM and give your
machine the capability to
solve simple and complex
mathematical problems.
Pro/Sci. for engineering and
scientific applications, and
Pro/Biz, for business com-
putations, 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 can take a column
of figures you've typed in
one program and use them
as part of a calculation
without retyping them.

The primary differences
between the two calculators
are that Pro/Sci has options
for displaying results in
binary. octal. and hexadeci-
mal and has trig and inte-
gration functions; Pro/Biz
has predefined financial and
date functions.

The calculators have two
screens for computation:
The main screen provides
space for entering numbers,
formulas, and values; the
second screen replicates a
calculator with an account-
ing-style tape output. Both
programs have standard
math functions, logic
operators, constants, and
conditional statements built
in. They also offer functions
for such caiculations as stan-
dard deviation. variance,
min/max. and averages. You
can use as many as 10 vari-
ables and 100 characters
(columns) per formula and
loop groups of formulas in

{continued)




SuperKey, PC Magazine's “Product of the Year”

Without SideKick, SuperKey,
and Traveling SideKick,

your

It’s sleepwalking instead of
sprinting. Dawdling 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 the electro
top management, of SideKick,” mofsf,lpem:ﬁmm
the #1 best seller for the IBM® the practical efficiency of
PC. Or the electronic clout and SldTﬁKlt;sz camhE
. 4 € DESL Wi e & T
Cqmput.er Age QI’ gma‘t]jon%l done in the s%mst time is to put
skills of Traveling SideKick."  toth SuperKey and SideKick o
work. They’re designed to work
hand-in-hand, and their compie-
SuperKey “macros” are mentary talents are astounding.
electronic shortcuts to
8success Traveling SideKick gets
Youavoidrepetition like  personal organizers out of
getting out of bed 47 the Stone Age into the
times every morning, Computer Age

or cooking dinner 93

times every night— If you have SideKick, you need

Traveling SideKick—and if you don't

gggguzgoe = have SideK{ck, you peed them _both/
enough. But Traveling SideKick is  revolutionary new
if you haven't compma[/on of binder and sollware,.
yet discovered making a comp_/ele/y new category in
the time- pe(sonal 0rganizers: BinderWare™ It
saving power prints oul /qlormallon that's al(eqdy in

of SuperKey, you'll find yourself your S/qel(lck //_lgs, produces it in

yping the same set of keystrokes convenient familiar forms, then fets you

over and over again. Which
makes No sense when a
SuperKey macro cuts all that out.
Macros are electronic shorteuts
that can turn 1000 keystrokes
into 1.

Aside from macros, SuperKey
also gives you powerful
encryption technology that
scrambles your files and keeps
confidential files confidential It

M PC is only half-awake

What SuperKey brings to the
party includes time-saving
MAaCros, encryption, secret
passwords, and programmable
and re-programmable keys.

What SideKick brings includes
& notepad with full-screen editing
and wordwrap, 8 phone directory,
autodialer, caleulator, appoint-
ment scheduler, and ASCIH
table. (If you don't own a word-
precessing program, don't buy
one, because with SuperKey and
SideKick, you probably don't
need one.)

Both SuperKey and SideKick
work with your existing software,
like Reflex,™ 1-2-3,° MultiMate™
Wordstar,” Turbo Pascal,”
and dBase”

gather it aff logether into your Traveling
SideKick binder and hit the road.
Traveling SideKick includes report-
generating software which produces up-
{o-the-minute telephone lists, address
lists, meeting schedules, lravel itineraries,
Calendars, and much much more. It also
includes instant reference maps, airline
and hotel reservation numbers, inter-
national lefephone codes, and currency
unifs. You get preprinied daily/weekly!
monthiylyearly calendar forms, aipha-
betized address book forms, and even a
receipt envelope thal clips inside your
binder. You can order refills al any time.

What's inside your Traveling Sidekick

nau:r OF EXTHA FORMS
IN POCKET QM BACK FLAP. FOR USE IN ANY OF THE
ZER SECTIONS.

ADORESS BDOK SECTION
PREPRINTED ADORESS FORMS WITH TABRED
DIVIDERS FOR EASY REFERENCE.
MiSCELLANEOUS SECTION
10 STORE ALL EXTRA PREPRINTED FORMS AND
EOWONLY-USED RECORDS
ROLLER BALLPOINY PEN
BLACK PEN THAT FITS iN FLAP FOR EASY ACCESS

REFERENCE SEGTION

CONTAINS MAPS THAT SHCRW 2REA CODES AND

HME ZONES lou mf_{ HUMBERS FOR TRAVEL
R CONVERSION CHARTS.

also lets you lock your keyboard,

nmmcz scch
MULH USE LEDGER FORMS, RECEIRT LOG ANI
STOHAGE ENVELOPE CREDIT CARD mroamno«

and fotls would-be intruders with
secret password protection.

CALERDAR SECTION

YEARLY, MONTHLY, WEEKLY, AND DALY
ENGAGEMENT CALENDARS SUPPLEMENT THOSE.
YOU PRINT OUT WITH TRAVELING SIDEKICK

PENDING SECTION
A "TO BE CONTINUED" SECTION FOR CURRENT
PROUECTS, MEEI\NG NQIES, EFC

CALCULAT
N cms or vwo BUSINESS-CARD-SIZE STORAGE

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
(408) 438-8400 TELEX: 172373

INTERNATIONAL
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Turbo Pascal; Turbo Prokog; Turto Database Toolbax; Turbe
SmKJck, u@%

Borland products inciude
'meAnaw.-mm The Macintosh Cffice Manager, Traveling

Wezard,

mAvELmG SIDEKICK SOFTWARE.
GENERATES, UPDATES. ANO PRINTS YOUR
ADDRESS AHD CALENDAR FILES

Graphux Toolbax; Turbo Tutor; Turboe GameWarks; Turbo Edtor Toclbax; Word
and SuperKey—all of which are trademarks or regiatered Uademarks of Borland

Sk:\eKnk,&xpequy and Turbo Pascal am registered trademarks, and Traveling SideKick, Reflax, and BinderWare are tradermarks of Borland Internatonal, Ine. E

land/Anstyucs, Ine. (34
dl\l\mm AMErnalonal
Cogyright 1988 Barland International  BI-1040C
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i 8 tofisered wademark of (ntarnational Business

1968 Machings Corp. 1-2-3 8 registered tradsmark of Lotus Development Corp. MquMme iaavademark
‘Wordsar 18 8 regieered tradsmark of MicroPro International Corp. dBASE 18 & registered trademark of Ashton-Tate,

Buy one, buy two, or all
three at spectacular savings
Sold separately—SuperKey is
$60.95, SideKick is $84.95, and

Traveling SideKick 1s $69.95
(until September 1, 1986). Incred-
fble values, but you can save even
more. Here's how: SideKick and
Traveling SideKick for only
$125.00; you save $20.90!
SideKick and Traveling SideKick
and SuperKey, all three for only
$175.00; you save $49.865|
Whichever combination
you buy, your're boosting your
productivity, joining the
Computer Age, prodding your
IBM PC awake, and getting it
do what it can do with the right
kind of help—SuperKey, StdeKick
and Traveling SideKick!

EYES!

| want
the best

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

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

Rush me:
Product

Price
*$175.00 §

Copies Tolals

— Tno

SideKick and
__ Traveling  SideKick

—_ SideKick

3725100 ST
84795 SR
. Traveling SideKick *69.95 8
— SuperKey 69958

Quiside USA add $10 per copy

CA and MA res. add sales tax §

Amount enclosed $

Prices inciude shipping lo all US cilies.

Payment:  VISA  MC  Bank Dralt  Check

Credit card expiralion date —_/___

Carg /S Vo | A IS O )
B =t ESlR

You must have an 18M or true compalible rnning
00§ 2.0 o laier.t
My compuler's name ard mode! is:

i
]

The disk size use is: O 3% O 5%

NOT COPY PROTECTED
“*60-DAY MONEY-BACK GUARANTEE

TR15

Name,

Shipping Address:

City:

State: 2ip:

Telephone:

CODs and purchase oraers WiLL NOT be accepted by Borand.
Quiside USA make payment by credif card of Intemationa! Postal
Money Order.

“timited Time Offer unti September 1, 1986

"YES_ if within 60 days of purchase this product does not
perform in accordance with our claims, call our customer service
department and we will gladly arrange a refund.

Minimum system raquirements:

1BM PC. PCyr. XT, AT or true compatidle.

Ttio—384K, SideKick—128K, Traveling SifeKick—256K.
SuperKey—128K.




WHAT'S NEW

order to run iterative calcu-
lations.

Pro/Sci and Pro/Biz run on
IBM PCs or compatibles
with 128K bytes of RAM
and MS-DOS 2.1 or later.
Each calculator costs $99
(plus $5 shipping). For more
information. contact Sym-
soft. 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 multitasking.

multiuser operating
system for MS-DOS com-
puters, PCUNIX. is packaged
with a version of the Bourne
shell, more than 70 com-
mands, and complete source
code for $99. It can support
two additional users on
remote terminals connected
to your machine’s asyn-
chronous communications
adapters; as a multitasking
system, it supports a mix of
timeshared and real-time
processes with an event-
driven scheduler similar to
that of a mainframe.

Wendin's microcomputer
UNIX can run MS-DOS pro-
gram images in both COM
and .EXE formats, and most
MS-DOS system calls are
translated to PCUNIX system
services automatically and in
real time. Extra system ser-
vices for programming can
be called from BASIC, FOR-
TRAN. Pascal. C. and
assembly.

The operating system,
packaged on four disks, runs
on the IBM PC family and
compatibles with at least
384K bytes; it can be in-
stalled and run on a
5-megabyte hard disk. Con-
tact Wendin Inc., Box 266,
Cheney. WA 99004, (509)
235-8088.

Inquiry 555.
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The APC IV, NEC's 80286-based computer.

Relational Database
Language for Atari
520ST

M irage Concepts de-
scribes its H & D Base,
a relational database man-
agement language for Atari's
520ST. as a dBASE Il work-
alike that's more than a
storage and retrieval
package. Providing almost
300 commands for manipu-
lating data, the program can
be used for building systems
that handle inventories, ac-
counts, and lists.

H & D Base works with
most dBASE Il command
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 file is limited
only by disk capacity. 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 editor, a help
facility, a report generator,
and a sample mailing-list
program. H & D Base is not

copy-protected and sells for
$99.95. Contact Mirage Con-
cepts Inc., 4055 West Shaw
#108, Fresno, CA 93711,
(800) 641-1441; in California.
(800) 641-1442; 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 speci-
fically designed for the US.
market and its first com-
puter inherently compatible
with the IBM PC family.

The APC IV uses a NEC
equivalent of the Intel
80286 microprocessor with
a switchable clock speed of
6 MHz or 8 MHz; an 80287
math coprocessor is op-
tional. The computer can
accommodate 10.5 mega-
bytes of RAM, with up to |
megabyte on the mother-
board itself (640K bytes is
standard). Other standard
features include two serial
ports, a parallel port, and
eight expansion slots, of

which two are 8-bit full-size
slots and six are 8/16-bit
full-size siots. The APC's
detachable keyboard has 84
keys and a numeric keypad.
Display options include the
Advanced Color Display
monitor ($800). which has a
resolution of 800 by 560
pixels. The Power Graphics
Display Monitor ($1495),
scheduled to be available
next month, has 1120- by
750-pixel 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 in-
clude a second 1.2-mega-
byte floppy disk drive
{$350). a 360K-byte floppy
drive ($300). and 20- and
40-megabyte half-height
hard disk drives, which cost
$1400 and $1800, respec-
tively.

NEC offers three optional
graphics boards with the
APC IV. The Color Graphics
Board ($225) supports 640-
by 200-pixel resolution 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.
NEC 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 1120 by 750 pixels and
can display 16 colors from a
choice of 4096 colors.

The APC IV sells for
$3795 with a single
|.2-megabyte floppy drive;
$4645 with a 1.2-megabyte
floppy and 20-megabyte
hard disk drive; and $5045
with a [.2-megabyte floppy
and 40-megabyte hard disk

(continued)




Reflex, The Analyst upgrades and adds the new Reflex Workshop!

Why running your business without

“ The best database
around . .. at any price.

'S Refl d the new Refl it o
Borland's Reflex and the ne ex e i e
X L 5 Everyone agrees
Workshop is an act of blind faith that Reflex is the best-
looking database they've
Runl]lng a successful Reflex gives you five graphic ways of loaking al your data, ever Seer.
bUSjIle as isn’t g OInﬁtthlg five different ways of analyzing your information. Adam B. @reen, InfoWorld
: ' Reflex excels as an
you can do with your eyes analytical tool ... this
. b : ™
business you're in, Reflex gveryman’s database
and the new Reflex ' manager.
Workshop"' give u all b 22'&%'5;’5”'?‘35235’5”9" 3 '235‘2.! i Frank J. Derfler, PC Magazins
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] The REPORT VIEW spreadsheet
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- To order by phone,
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and-run” kind of company, you can. ~ Ony, &t an amazing $199.95. So act Outside USA add $10 per copy ]
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WOPkﬂhOp for only $5095. lfyou us, or Chp the coupon and put Reflex . Prices include shipping to all U.S. cities .
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Borland products include Turbo Pascal; Turbo Proleg. Turbo Database Tooibox, Turbo Lightning; Turbo
Graphix Taolbox, Turbo Tutor; Tubo GameWorks; Twbo Editar Toolbox; Word Wizard: Rellex, The Analyst;
Rellex Workshap; SideKick; SideKick, The Macintash Office Manager; Traveling SideKick; and Suueery —all
of which are or registered ol Borland ional, Inc. or ylica, inc.

Reflex and Retiex Workshap ase trademarks al Borland/Analytica, Inc. dBASE Is a registered trademark of
Ashlon-Tate. Lotus 1-2-3 is 3 tegistered kadematk of Lolus Developemenl Corp. Above Board is a fradema
of Intel Corp. RAMpage! is a registered lrademark of AST Research Corp. Liberty Is 3 zademark of Quadram
Coip Hercules is a Irademark of Hercules Compuler Tech PFS: File is a regislered trademark of Software
Publishing Corp. I1BM is a registered Irademark of inlernalicnal Business Machines Corp.

Copyright 1986 Borland Internalional 81-1052
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WHAT'S NEW

drive. All models are
bundled 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

D esigned for building
customized processors,

the MVP Microcoded
CPU/16 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 in-
structions, Each microcoded
instruction is defined by up
to eight 32-bit user-definable
microcode instructions.

An Engineering Prototype
Kit is available for $1500,
and a printed circuit board
version should be available
this month. MVP includes
the following software with
the wire-wrap kit: MVP
FORTH/16, a word-oriented
FORTH that executes direct-
ly in the processor: the
MVP-FORTH Programmer’s
Kit: a Number Extensions
package; a microcode as-
sembler; a cross-compiler; &
set of diagnostic programs;
and source code for all the
preceding software.

For more information, con-

Rapitech Systems  Acticon serial connector.

tact Mountain View Press
Inc.. POB 4656, Mountain
View, CA 94040, (415)
961-4103.

Inquiry 558.

Passport's Sequencer
Runs on Apple,
Commodore

P assport Designs has
added to its MIDI Pro
Series with Master Tracks,
sequencing software that
runs on the Commodore 64/
128 and the Apple lle/
II+/llc. The package pro-
vides real-time, step-time,
and song modes,

In real-time mode, you
have access to all 16 MIDI
channels, with solo/mute on
each track and unlimited
overdubbing with the mix
function. MIDI thru lets you
hear any of 16 sound
sources from your master
keyboard. Advanced tape
sync writes a variable tempo
pulse to tape, reading
tempo changes and allowing
synchronization to visuals.
The memory can handle
8000 events without loops
or repeats.

The step-time editor lets
you input and edit notes,
rests, velocity, articulation,
and tempo. You can also
cut, copy. and paste
phrases.

Song mode lets you
assemble songs using se-
quences created in step
time or real time. It also lets
you build sequences as if

using a drum machine. As
many as 256 sequences can
be assembled using any of
256 steps. You can play
back individual sequences in
any order or tempo.

Master Tracks retails for
$249.95. Besides a com-
puter, the software requires
a Passport MIDI Interface or
MIDI Pro Interface. Contact
Passport Designs Inc., 625
Miramontes St.. Suite 103,
Half Moon Bay, CA 94019,
[415) 726-0280,

Inquiry 559.

Single-Chip
EGA Controller

aradise Systems intro-

duced the PEGA |
video controller, a single-
chip implementation of the
IBM Enhanced Graphics
Adapter standard, which cur-
rently requires a four-chip
set on the IBM and other
EGA boards. According to
the company. the PEGA |
will run all EGA-compatible
software, including Microsoft
Windows, and all previous
software written for the IBM
PC and compatibles. The
chip supports high- and
medium-resolution IBM
monochrome and color
graphics, Hercules mono-
chrome graphics, Plantronics
ColorPlus graphics, and

Paradise color simulation on
a monochrome monitor.

Four main modules make
up the 84-pin PEGA |.
These modules replace the
five custom LSI parts on
IBM's EGA board and a
dozen supporting TTL cir-
cuits. The chip is available
with a proprietary I1BM-
compatible video BIOS
extension,

The PEGA 1 is available in
sample quantities at a price
of $900 per sample; produc-
tion quantities are slated for
delivery by the end of the
second quarter. For more in-
formation, contact Paradise
Systems Inc., 217 East Grand
Ave.. South San Francisco,
CA 94080. (415) 588-6000.
Inquiry 560.

Miniature Serial
Interface

apitech Systems has

developed a standard-
sized serial RS-232C connec-
tor that contains all of the
circuitry usually found on a
serial interface card. Called
the Acticon connector, the
device replaces the serial in-
terface circuitry that, the
company says, normally oc-
cupies 8 to 12 inches on a
computer's motherboard or
expansion board.

The Acticon connector is

designed to attach to the
memory bus on a mother-

board through a series of
pins along the bottom of
the connector. The company
says that the new connector
will be incorporated into
computers now being de-
signed, and computers that
use the connector may be
available in less than a year.

The Acticon's patented de-
sign can be licensed by any
computer manufacturer; li-
censing fees depend on vol-
ume. For more information,
contact Rapitech Systems
Inc.. 75 Montebello Rd..
Suffern, NY 10901, (800)
367-8749; in New York. (914)
368-3000.
Inquiry 561.

(Eontinued)
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THE F-15 JET FIGHTER.

The F-15 served as a test bed for a flight control system written in the Ada language.
Ada was designed to meet today’s demands for a standard computer language, producing efficient, reliable and maintainable code:

Does your compiler deliver?

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.

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 general-
purpose 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.

Artek Ada is available now

You can order the Artek Ada compiler now for only $ 895.00 in-
cluding a debugger and a screen editor. Outside the U.S.A. add

$ 20.00.

For orders or information call toll free: 1-800-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 US. dollars drawn on a U.S. bank.

Dealer and distributor inquiries welcome.

Inquiry 28

Artek Ada specifications

Artek Ada implements the Department of Defense 1983 Ada
standard, including generics, derived types, overloading, packages,
separate compilation, dynamic arrays, standard 1/0, 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 double-
sided floppy-disk drive. Artek Ada works with the IBM PC network.

For further information see our information kit.

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

100 Seaview Drive

Artek Corporation Secaucus

NJ 07094

Artek is 4 trademark of Artek Corporation. Ada is a registered trademark of the U.S. Department of Defense, AIPO. IBM PC and PC-DOS are registered trademarks of International Business Machines Corporation.
MS.DOS is a registered trademark of Mierosoft Corp. Artck Ada was not uscd in making of the F-15 flight control system.




WHAT'S NEW

SN ST HE MLS

NEC V40-based
Computer

he |C LIPS computer

from |C Information Sys-
tems is based on a NEC
V40 processor running at
9.54 MHz and compatible
with an Intel 80186. The
computer comes with 256K
bytes of RAM that can be
expanded to 640K bytes on
the motherboard and two
360K-byte half-height floppy
disk drives. Cther standard
features are a 14-inch mono-
chrome monitor, an IBM PC
AT-style keyboard, eight ex-
pansion slots, an RS-232C
serial port, a battery-backed
clock, a floppy disk con-
troller, and a 135-watt power
supply. The computer is also
equipped with a video dis-
play card that provides a
parallel printer port and
supports Hercules mono-
chrome graphics and IBM-
compatible color graphics.

The LIPS computer runs

under MS-DOS versions 2.1
or 30 and later. The base
model costs $1495; models
with hard disk drives, color
monitors, and other options
are also available. For more
information, contact JC Infor-
mation Systems, LIPS Divi-
sion, 161 Whitney Place,
Fremont, CA 94539, (415)
659-8440.
Inquiry 562.

The On! Computer,-
a CP/M System
from Oneac

CP/M-compatible com-

puter 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, which is set up as
a RAM disk, is intended to

The JC LIPS computer, based on a NEC V40 processor.

be the system's primary
data storage device, The
memory is backed up with a
small battery, which Oneac
claims can power the
memory through outages of
up to 12 hours. The system's
5Y-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 faster
than an IBM PC running
equivalent tasks. And be-
cause the system is always
on, you never have to wait
for it to warm up.

The computer is bundled
with the New Word word
processor, the ZCPR oper-
ating 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 says
that On! is compatible with
most CP/M software
packages.

With 2 megabytes of
memory, the On! computer
sells for $2000. It comes
with a TeleVideo 955 ter-
minal, which will be priced
at less than $599 (exact
price was not available at
press time). For more infor-
mation, contact Oneac
Corp.. 27944 North Bradley
Rd., Libertyville, IL 60048,
(312) 680-5999.

Inquiry 563.

Heath Introduces
AT-Compatible Kit

eath’'s HS-241 Advanced

PC Desktop Computer
kit is compatible with the
IBM PC AT and uses an Intel
80286 microprocessor run-
ning at 6 MHz. Standard

features include a serial and
a parallel port, a single
|.2-megabyte 5%-inch floppy
disk drive, and 512K bytes
of RAM, which can be ex-
panded to 15 megabytes.
The HS-24] uses a com-
bined hard and floppy disk
controller card that can ac-
commodate two floppy and
three hard disk drives.

Priced at $2899. the kit
comes with an IBM PC—com-
patible 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.
Inquiry 564.

Pick-based
Multiuser System
from Fujitsu

ujitsu Microsystems’

System 2020 is an addi-
tion to the company’s Series
2000 line of Pick-based
multiuser computers. The
2020 runs on an Intel 80286
microprocessor and can
accommodate eight users. It
has 512K bytes of RAM that
can be expanded to |
megabyte and comes with a
54- or 86-megabyte (unfor-
matted) hard disk drive. Ac-
cording to the company, the
computer's operating system
is fully compatible with Pick-
based software and features
a number of enhancements
including electronic mail,
full-screen editing, and a
calculator function.

Prices begin at $8850 for
the two-user system with
512K bytes of memory and
54-megabyte hard disk. Con-
tact Fujitsu Microsystems of
America, 3025 Orchard
Parkway, San Jose, CA
95134, (408) 434-1160.
Inquiry 565.

{continued)
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Magic Card II ...Multifunction, $199

he EVEREX Magic Card II is

the multifunction card that has
the features you want at aprice you
can afford. It can even take an
original PC, with a 64K mother-
board, to 640K of RAM. 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.

Why pay almost twice as much

to get less? EVEREX combines in-

novative 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
QUALITY and FEATURES without
sacrificing PRICE.

Magic Card II in Action
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 that—
EVEREX is EVER for EXcellence
too!

1-800-821-0806

in California

1-800-821-0807

——EVEREX—

Inquiry 129 for End-Users. Inquiry 130 for DEALERS ONLY

EVER for EXcellence

48431 Milmont Dr. Fremont CA 94539
(415) 498-1111

Magic Card 11 is a trademark of EVEREX SYSTEMS, Inc.
SixPak Plus is a registered trademark of AST Research, Inc.

JUNE 1986 ~ BYTE 37




WHAT'S NEW

PERIPHERALS

Roland’'s Sound
Samplers and Drum

R 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 32K per second,
yielding a bandwidth of 17
kHz. The S-10 can store 4
samples at a time and
comes with a 49-key key-
board. The $-50 can store
61 samples, one each for its
61 keys. The S-50 also has
an RGB and composite mon-
itor connection that lets you
connect a monitor to display
information visually. Both
samplers have MIDI connec-
tions. The $-10 and S-50
cost $1250 and $2695, re-
spectively.

Roland's TR-505 MIDI
drum machine can emulate
a wide range of drums, in-
cluding Latin percussion in-
struments. The machine also
generates MIDI information,
which can be captured by a
MIDI sequencer, modified,
and played back through the
TR-505. The drum machine
costs $295.

Contact RolandCorp US,
7200 Dominion Circle, Los
Angeles, CA 90040, (213)
685-5141.

Inquiry 566.

Dual Printer Buffer

he Proteus printer buf-

fer and switch lets you
connect two printers or
other peripherals with
parallel ports to your com-
puter. 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

The TravelComm 1200 portable modem.

much memory as available,
up to the maximum capacity
of the buffer. With a 256K-
byte unit, for example, if
you print a 64K-byte file to
one port, 192K 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 ver-
sion costs $299. Contact
Computer Friends Inc., 6415
Southwest Canyon Court,
Suite #10, Portland, OR
97221, (503) 297-2321.
Inquiry 567.

Pocket-sized Modem

T ouchBase Design an-
nounced the Travel-
Comm 1200, a pocket-sized
modem that communicates
at 300 and 1200 bps. You
can plug the é-ounce
modem directly into a com-
puter's RS-232C port or con-
nect it by cable to a com-
puter 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-

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 ARMLAB

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 in-
dustry. the system leads
students through robotics
theory to the actual auto-
matic 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 ex-
perimenter’s kits; speech
system; and workcell safety
barrier.

The texts include Robot
Literacy and Applied Robotics by
Dr. |. Larry Heath, Robotics
Workeells and Systems Interfacing
by Prof. R. Dean Eavey and

Dr. Heath, and The Industrial
Robot and Automated Manufac-
turing by Dr. Del Kimbler.
Prices start at $1430. For
more information, contact
Microbot Inc., 453-H Raven-
dale Dr., Mountain View, CA
94043, (415) 968-8911.
Inquiry 569.

40-megabyte
Tape Drive

he TD440 tape backup

drive provides 40 mega-
bytes of backup capacity for
the IBM PC, XT, AT, and
compatibles. The drive uses
Ya-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 file-
addressable, 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 spread-
sheets or databases that
might not fit on a hard disk.
You can run programs di-
rectly from tape and store
data on tape directly from
an application program with-
out exiting the program to
use a separate backup utili-
ty. The company also pro-
vides 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.

Inquiry 570.
(contintled)
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CLIPPER. THE dBASE COMPILER.
A WINNING PERFORMANCE EVERY TIME.

“

Nantucket , |
Nantucket Corporation

5995 South Sepulveda Boulevard

Culver City, California 90230

(213) 390-7923

Outside California call toll:free:

1-800-251-8438

dBase, dBase 111, and dBasc 111 Plus are trademarks
of Ashton-Tate, Inc

1BM PPC, XT, AT, and 3270 are trademarks

.of laternational Business Machines Corporation.
Clipper and Nantucket are trademarks

of Nantucket Corporation.




WHAT'S NEW

AREADERIRNSS

Short-Slot EGA Board

S igma Designs an-
nounced the SigmaEGA!,
a high-resolution graphics
board. Based on Sigma
Designs’ Color 350 board,
the short-slot board sup-
ports software that runs with
the IBM Enhanced Graphics
Adapter (EGA), the IBM
Color Graphics Adapter
(CGA), the IBM Mono-
chrome 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 with-
out the need to add more
memory.

The SigmaEGA! 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
95131, (408) 943-9480.
Inquiry 571.

Tecmar’s Music
Synthesis Board

ecmar has announced a

l6-oscillator music syn-
thesis board for the IBM PC.
Named the Music Synthe-
sizer System, the new board
uses what Tecmar calls
harmonic interpolation syn-
thesis to create up to 16
different notes in up to 16
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 mem-
ory, where each word is 12
bits wide. This memory can
be used to hold up to 256
wave tables. each compris-
ing 1K 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

A A =

The SigmaEGA! high-resolution graphics board.

stereo output ports. Input
can be from either the com-
puter keyboard, an external
piano-style keyboard, or an
external MIDI interface.
Under MIDI, the board can
support up to 16 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 com-
puter with 640K bytes of
RAM. Up to four boards can
be connected together,
yielding 64 possible simul-
taneous 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
floppy disk drive. Contact
Tecmar Inc., 6225 Cochran
Rd., Solon, OH 44139, (216)
349-0600.

Inquiry 572.

Z80 Coprocessor
Board for IBM PCs

arth Computers intro-

duced the TurboSlave-
PC. an 8-MHz 7Z80-based
coprocessor board for the
IBM PC, XT, AT. and com-
patible computers. The

board features 128K bytes
of RAM, two serial ports, a
port-mapped FIFO, on-board
diagnostics. monitor
EPROM, and the SLR Z80
assembler, Z8BOASM.

The board can be con-
figured as a coprocessor
under MS-DOS and is sup-
ported by the TurboDOS
operating system. Compati-
ble with CP/M and MP/M
programs, TurboDOS will
support up to 16 terminals
with TurboSlave-PC boards.

Suggested list price is
$395. For more information,
contact Earth Computers.
POB 8067. Fountain Valley,
CA 92728, (714) 964-5784.
Inquiry 573.

;iard Disk Card
Offers SCSI

he SCSI Hard Disk

Card, from Micro
Design International, is a
21-megabyte internal hard
disk drive and SCSI interface
for the IBM PC and compati-
ble computers. The drive
supports the ANSI X3T9.2
SCSI specification and is
designed to plug into one
and a half slots on the
computer.

The SCSI section of the
card can connect as many
as six more SCSI periph-
erals, including internal or
external tape or hard disk
drives, optical disk drives,
and printers.

The company also sells a
version of the card for the
Tandy 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.

AT-Compatible Card
for Kaypro PC

aypro Corp. announced

the 286 PC Card, which
gives the 8088-based Kaypro
PC compatibility with the
IBM PC AT. The card retails
for $1065; if you trade in
the Kaypro PC’s 8088. the
card costs $799.

For more information. con-
tact Kaypro Corp.. POB N,
Del Mar, CA 92014, (619)
481-4300.

Inquiry 575.

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. Ac-
cording 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 modules provides
2 megabytes of RAM. Max-
Plus costs $499 for 2 mega-
bytes of RAM and $998 for
4 megabytes. Contact Mac-
Memory Inc., 473 Macara
Ave, Suite 701, Sunnyvale,
CA 94086, (408) 773-9922,
Inquiry 576.

40 BYTE » [UNE 1986

Inquiry 172 —»



 PERFORMANCE

THAT IS OUT OF THIS WORLD

: A
$389% _ $549%
MODEL 2000 20MHz ; MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz - MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. \ 1mV/DIV sensitivity. Delayed
A convenient built-in component \Q sweep and variable holdoff allow
tester provides additional Wl Stable viewing of complex
diagnostic power. VIS5 FEDRES waveformss

ORDER TOLL FREE
300-538-5000 L N

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JDR INSTRUMENTS. EARTH PHOTO: COURTESY OF NASA.
THE JDR INSTRUMENTS'LOGO!IS-A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR:MICRODEVICES.




WHAT'S NEW

SOFTWARE ¢ PROGRAMMING LANGUAGES AND AIDS

Modula-2 for
780 CP/M

W orkman and Associ-
ates is offering the
FTL Modula-2 compiler for
Z80 CP/M systems. A com-
plete Modula-2, FTL has
such features as separate
compilation, procedures as
parameters, open array
parameters, and copro-
cesses.

The compiler supports real
numbers with 15-digit ac-
curacy, 2-byte integers from
-32.768 to 32,767, and
2-byte cardinal numbers
from O to 65,535. It does
not offer a large integer
type.

FTL provides version con- .

trol through the linker, type
checking between modules,
and chaining between pro-
grams. It supports calls to
the BIOS and BDOS of
CP/M. The disk-based com-
piler directly creates Z80
code in the form of CP/M
COM files. Most of the
libraries are written in
Modula-2. The package's
assembler is not compatible
with other assemblers.

The editor's command
structure is similar to Word-
Star's but adds the capabili-
ty of editing three files
simultaneously. You can
customize the editor without
getting into the source
code: The install program
lets you choose such charac-
teristics as placement of the
arrow key.

Workman says FTL con-
forms to the standard in the
third edition of Niklaus
Wirth's Programming in
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 $49.95, you get the
compiler, linker, editor,
assembler, library modules,
library source code, manual,
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and telephone support.
Source code for the editor
costs $39.95. Or you can
buy it all for $79.95.
Workman asks for no royal-
ties 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

Modu]a-2 fans can now
get the latest version
of the compiler in source
form. Modula Corporation
says the new compiler, writ-
ten by Niklaus Wirth, is
faster because it's based on
the single-pass principle. It
can recompile itself in 80
seconds on a Lilith worksta-
tion, 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 avail-
able: for the Lilith, the
Motorola 68000 family. and
the National Semiconductor
32000 family. The Lilith ver-
sion produces M-code, a
symmetric machine language
for a pure stack computer.
The other two versions have
been derived from the M-
code version.

Modula has ported the
compiler to the IBM PC and
the Macintosh.

The price for each com-~
piler in source form is
$1000. Contact Modula
Corp.. 950 North University
Ave., Provo, UT 84604, (800)
545-4842 or (801) 375-7400.
Inquiry 578.

Multitasking OS
for Atari ST

icro RTX is a multi

tasking operating sys-
tem kernel for the Atari ST
series. Because it's compati-
ble 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 1/O and
memory management.

Once you've installed the
operating system, the ST
becomes a multitasking
machine in which all ac-
tivities 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 pro-
cess from consuming too
much CPU time.

Micro RTX is priced at
$69.95. Contact Beckemeyer
Development Tools, 592
Jean St. #304, Qakland, CA
94610, (415) 658-5318.
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 data-
bases as objects. The object-
oriented approach is de-
signed to facilitate
maintenance of modules
and also to help you pro-
gram in a structured style,
Among the package's sub-
systems for handling compli-
cated tasks are a database
system with demand paging
and B-trees to store access
and index information; a
windowing system: interrupt-
driven communications; and
background tasks. Source
code is supplied for all func-
tions and bundled utilities.

PforCe runs under MS-

and PC-DOS and can be
used with Microsoft, Lattice,
Computer Innovations, and
Wizard compilers. It sup-
ports all memory modules
of each compiler. The library
costs $395. Contact Phoenix
Computer Products Corp.,
320 Norwood Park S,
Norwood, MA 02062, (617}
762-5030.

Inquiry 580.

FORTRAN Utilities

ORTRAN Cross-Refer-

ence Utility, from PIN In-
ternational, reads source
files written in FORTRAN 77
and generates a program
listing with symbol cross-
reference maps of variables,
subprogram calls, and labels
for each subprogram. PJN
says its software generates
cross-reference maps with
the same detail provided by
mainframe compilers; for ex-
ample, the variable cross-
reference map also shows
variable type, length. alloca-
tion (array/scalar), and scope
(locallcommon).

FORTRAN Utility Library is
a collection of assembly lan-
guage subroutines that can
give programs such capabili-
ties as screen and cursor
manipulation, direct key-
board access, command-line
access, memory peek and
poke, and sound generation.
There's a version for
Microsoft/IBM FORTRAN
and one for Ryan-
McFarland/IBM Professional
FORTRAN compilers.

Both utilities run on IBM
PCs and compatibles under
DOS 2.0 or later. The cross-
reference package requires
128K bytes. Cross-Reference
Utility costs $49.95. Utility
Library costs $39.95. (For
each, add $2 for shipping.)
Contact PIN International.
POB 201363, Austin, TX
78720-1363. (512) 837-2888.
Inquiry 581.

(continued)
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resentations! Newsletters! Fiyers!

Signs! Overhead Foils! Invita-

tions! Menus! Logos! An-
nouncements! Banners! Layouts!
When vou need a goodlooking visual
quickly you need FONTASY — superb
typefaces and simple drawing in one
easv-to-use package.

FONTASY gives you a “what-you-see-is-
what-you-get” picture, as you type and draw
on the graphics screen of your [BM-PC. You
can credte a page at a time, see a mini-pic-
ture of that page, print it, and save it on disk.
Page size is limited only by memory, not by
screen size.

Features

Proportional  space, justify, kern. bold-
face, rearrange, magnify, black/white rever-
sal, rowte, mirror image, lines, rectangles,
ovals, draw, fill-in, undo (and un-undo), on.
line help, 200-page book, and easy control
from keyboard or mouse. Corporite
licenses aviilable.

Fonts, fonts, and more fonts! We have
over 275 typefaces in our growing library,
and will be happy to send you free print
samples on request.

When you deal directly with the manutic-
turer (that's us). vou pay reck-botom dis-
tributor prices. 1f you order FONTASY now,
we will give vou 28 fonts (1 $30 value) at no
extra charge. With so many features at such a
low price, FONTASY belongs in your sofi-
ware library even if vou already have a
“font™ program.

Inquiry 279

Whai You Can Do

0

-

Fontasy printed all of these.

With
I Equipment Needed

IBM-PC, XT, AT, or true compatible (Compag,
ete.) with IBM or Hercules graphics adapter and
graphics monitor. 256K memory needed for partial
pages. 448-640K recommended for full pages.
Dot- matrix printer. Mousce optiondl, MS-DOS
2.00 or above.

FONTASY supports: IBM graphics printer,
Proprinter; Epson FX. JX, LX, MX, RX, and
1Q-1500; C. ltoh 8510, 1550, 1570, Pro-

writer-]r; H-P Laset]er, ThinkJer; Microline 92,

93, Gemini 10X, 15X; Radio Shack DMP 105-
430, 2100; Toshiba 351, 1340-1351; Star; and:
most Epson-compatibles.

Money-Back
Guarantee

Fontasy is not copy-protected and has a
30 day money-back guarantee. So, take
advantage ol our breakthrough price and
order now TOLL-FREE:

95

Includes 28 Fonts
and free ClipArt.

——-—---_-—_-—--——————-—_————--——1
1-800-824-7888, operator 669 (0ROERS ONLY) |
For further information and same day shipping, call: (818) 705-4444 ‘
S FONTASY $69.95 |
PROSOR T el |
7248 Bellaire Ave., Box 560 Shigping I
No. Hollywood. CA 91603-0560 Total I
Name Company . I
Address — Telephone I
City. State. ZIP =) = )
Visa/MC e Exp Rl [ C - l
Computer Memory Printer P e '

‘Terms: M/C. Visa, checks. Please add § 3.00 shipping and handling in US. or
Canadit, $ 20.00 overseas, $2.00 for C.O.D. and sales ax in Calif.
G I B S P B e S St B st SEUEY SIS SN BN R SN B SEAS SN N S S R S M SR N
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WHAT'S NEW

SOFTWARE © SCIENTIFIC AND ENGINEERING

Talking Scientific
Calculator

he CalcTalk program

from Computer Aids
Corp. combines voice out-
put and large-print display
on the Apple llc and lle. 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 speech synthesizers
for the Apple Il, including
Slot-Buster. DecTalk, and the
Echo line.

CalcTalk causes each key-
stroke to be voiced.
Numbers, letters, and sym-
bols are displayed in figures
almost an inch high.

The software runs on a llc
or lle with 128K bytes of
memory and an 80-column
card. It costs $75.

Also, the company has
released a new version of
Braille-alk. its talking text-to-
braille translator. The

enhanced edition is ProDOS-

based and can translate 10
double-spaced pages in
slightly more than 2
minutes. It costs $125. Con-
tact Computer Aids Corp.,
124 West Washington. Lower
Arcade. Fort Wayne, IN
46802, (800) 647-8255.
Inquiry 582.

Data Grapher
for Scientists

andel Scientific has

developed a program de-
signed specifically for scien
tists who want to draw
graphs and charts of data.
Sigma-Plot. which runs on
the IBM PC series and com-
patibles and works with HP-
compatible plotters, can pro-
duce line, scatter, histogram,
and bar charts. The program
also features error bars, log-
log scales. semilog scales,
independent x, y plotting,
cubic spline curve fitting.
and linear regression.

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 1I/1ll or Lotus
1-2-3, or from files of
Jandel's Sigma-Scan mea-
surement system.

Sigma-Plot costs $350.
Contact Jandel Scientific,
2656 Bridgeway, Sausalito,
CA 94965, (800) 874-1888;
in California. Alaska, and
Canada. (415) 331-3022.
Inquiry 583.

Electronic Design
Software for Mac

dvanced Engineering

Solutions has released
the second product in its
ParaGenesis series of CAE
software. Digital MacroScope
lets you perform gate and
functional-level digital
simulations on a Macintosh
Plus or a 512K Macintosh
with an external drive,

The package enables you
to run three types of simula-
tion: 12-state logical.
physical, and parametric.
The 12-state mode resolves
true, false, strong, weak,
conflicting, and undefined
logic states. The physical
mode computes the gates
output rise and fall times
from the source and sink
current driving load and in-
put capacitances, The
parametric mode lets you
vary voltages and tempera-
tures and monitor power
consumption in the network,

The package's Simulation
Design Language includes
state and parametric infor-
mation that you can edit.
You can describe logical
blocks or use standard gates
and MSI chips that are
defined in the component
libraries.

You can enter the circuit
to be simulated from the

keyboard or from the com-
pany’'s Schematic Entry
drawing program. As you
design the circuit, Schematic
Entry compiles a database
of parts, pins, and nodes.
This database automatically
passes the interconnect in-
formation to Digital Macro-
Scope.

Digital MacroScope sells
for $1000, or you can buy it
packaged with Schematic
Entry, normally priced at
$700. for $1500. Contact Ad-
vanced Engineering Solu-
tions Inc.. 75 Manhattan Dr.
Suite 302, Boulder, CO
80303, (303) 499-2910.
Inquiry 584.

Package Turns Mac
into Speech Lab

acSpeech Lab from

GW Instruments con-
verts the 512K Macintosh
into a workstation for
analyzing speech and testing
people who are speech-
impaired. The package lets
you view, edit, play, and
store speech. With GW's
MacADIOS data-acquisition
hardware, you can digitally
record words at rates of up
to 20.000 samples per
second.

You can view time and fre-
quency representations of
speech at positions you
select with the mouse. Seg-
ments within utterances can
be amplified, offset, nor-
malized, saved, and played.
The software produces
sound spectrograms showing
the progression of frequency
spectra with time. It also
draws pitch plots to show
the changes of frequency
within an utterance.

A complete MacSpeech
Lab consists of software
($300), MacADIOS hardware
($2500), and a Macintosh
computer ($2000). Contact
GW Instruments, 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 switching power supplies.
Applications include work
with push-pull, single-ended.
and flyback transformers or
buck, boost. and filter induc-
tors. The company says its
product relieves engineers
of having to perform long-
hand calculations or check-
ing vendor catalogs to
choose magnetic cores and
magnet wire.

The software lets you ex-
periment with input param-
eter values (such as input
power, core size, and
number of windings) to find
their effect on program out-
puts. 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 induc-
tance, permeability. flux den-
sity. 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 1/O param-
eters, engineering units, cur-
rent values, and program
options.

The package costs $149
and runs on these machines:
IBM PC series and com-
patibles with 128K; CP/M 2.2
computers with 64K: and
Apple I+, lle, and Ilc com-
puters with 64K. Contact
Tech Software Corp., POB
3126, Redmond, WA 98052.
(206) 483-9699.

Inquiry 586.
(continued)
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FOR THE IBM-PC

“Brown Bag Software’s™ File Recovery System"..
more powerful than the Norton Utility Version 3.17°

—PC Magazine

We May Be Able To Save Your Job Or Your Life

Recover Erased Files
Edit Any Spot On A Disk

’ 4 )
[
Change File Attributes Context Sensitive Help

Fix A Damaged File
Menu-Driven and “Goof-Proof”

Recover Data From Physically Damaged Disks
Works On Hard And Floppy Disks

YES YOU CAN RECOVER ERASED FILES. Even*.*. With
Brown Bag Software’s™ File Recovery System™ for the IBM-PC
and compatibles, no programming experience required. If you
can erase a file, you can restore it.

MENU-DRIVEN and “FOOL-PROOE.? Do you have
“one-of-those”in your office...we do too! That’s precisely why we
developed Brown Bag Software’s™ File Recovery System™ for the
IBM-PC and compatibles! Our menu-driven system is a snap.

FIX A DAMAGED FILE TOO! Sometimes files can get
“glitchedby a power spike, bumping into the hard disk, dropping
the computer on the floor, etc. We understand. That’s why we've
included a full screen editor to repair any spot in any file, hidden
or otherwise.

ISIT HARD OR FLOPPY? We don't care. We work with floppy
disk, most hard disks, and most IBM-PC compatible computers.

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 manual. We understand.
That’s why we've 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. The only thing better would be two aspirins!

OTHER HANDY TOOLS...HELP; WHERE'D THE FILE
GO? We provide menu-driven tools to change a file’s attributes,
change disk labels, modify screen color, locate a lost file that you
know is somewhere on the disk, but it’s lost in a maze of sub-
directories (you forgot which).

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

800-523-0764

IF LINE IS BUSY OR YOU LIVE IN CALIFORNIA

2105 SOUTH BASCOM AVE., CAMPBELL, CA 95008
Inquiry 53

CALL: 408-559-4545

©1986 SOFTWARE RESOURCE GROUP, INC.ALL RIGHTS RESERVED
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WHAT'S NEW

SOFTWARE ©® BUSINESS AND OTHER

MIDI Studio
for Amiga

S oundScape software
combines MIDI, sam-
pling. and multitrack record-
ing 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 se-
quencer 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 inter-
nal sound synthesizer, MIDI
110, pitch followers, and the
computer’'s keyboard. It
costs $149. Contact
Mimetics, 16360 Stevens
Canyon Rd., Cupertino, CA
95014, (408) 741-0117.
Inquiry 587.

Object-oriented 7
Drawing Program Runs
on Atari ST

E asy-Draw, an object-
oriented art program for
the Atari ST, can be used to
create business and presen-
tation graphics, line draw-
ings. and multiple-layer il-
lustrations. 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, usé
shadowing, and use rules
and grids.

The program provides two
windows for working in. You
can move and copy draw-

" File Page dit

_ PISTONLEZD

00

WQMPE:?DMW

alve

Easy-Draw. an object-oriented program for the Atari ST.

rrange

W

2] Light

Lin
v Harna
Bold

Pattern Color

EHPTY2.EZD
2

Outlined

{inderlined
v Justify
=== Heignt
v 10 Pt 1/8%

14 Ptx 3/16"

ings between windows. Easy-
Draw uses high-resolution
output for printing.

The sofware runs on a
color or monochrome ST.
Suggested retail price is
$149.95. Contact Migraph
Inc., 720 South 333rd 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 calligraphy program,
automates the process of
putting music to paper. The
software, which works with
an x, y plotter to produce
music characters, runs on
the Apple I+, lic. and lle.

Newgo says the program

works like a word processor.
It is smart enough to check

your “musical grammar”
while you type, and it auto-
matically displays notes with
the correct stem length and
direction. The editor lets
you change, delete, or insert
measures anywhere in any
part. The package also lets
you transpose notes, control
page format (including spac-
ing 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 up-
grade), lead sheets, charts,
exercises, and templates
with blank measures.

The program requires an
XY plotter with DMPL-1V
language (for example, the
Houston Instrument PC-695
or DMP-29). Personal Music
Engraver sells for $1395; the
upgrade that lets it produce
complete scores costs
$29.95. 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, designers, and readers. The basic ctiteria for selection
for publication are: (a) does a product match our readers’ interests? and (b)
is it new or is it simply a reintroduction of an old item? Because of the volume
of submissions we must sort through every month, the items we publish are
based on vendors statements and are not individually verified. If you want
your product to be considered for publication {at no charge). send full infor-
mation about it, including its price and an address and telepfione number
where a reader can get further information, to New Products Editor. BYTE,
One Phoenix Mill Lane, Peterborough. NH 03458.

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

Mail Program
for LANs Features
Multimedia Messages

CC/Systems has re-

leased cc:Mail for local-
area networks of IBM PCs
and compatibles. The soft-
ware lets you write, store,
send, and receive electronic
messages that can consist of
anything you can create with
your microcomputer, in-
cluding 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, graphics,
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:Mail systems on dissimilar
LANs. The software is
designed to operate on net-
works 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 LANs
costs $995. Contact
PCC/Systems, 480 California
Ave,, Suite 201, Palo Alto,
CA 94306, (415) 321-0430.
Inquiry 590. @
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LOOKING FOR THE BEST
VALUE IN PC/AT COMPATIBLES?
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INTRODUCING THE $1495 AxSTAR'

Looking for a lower priced, higher
quality PC/AT compatible than our new
A4 Star™is 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 Compagq. Not even those for-
eign manufacturers. Features like a 220
watt power supply, eight available ex-
pansion slots and “network ready”
multi-user operation. All for only $1495.
And that price includes a 1.2MB dis-
kette drive, 512KB memory, a fixed
disk /diskette drive controller, a tactile
feedback keyboard (you'll love it!) and a
6/8MHz switch /software selectable
80286 CPU.

Best of all, A Star is quality built
right here in America by Wells Ameri-
can Corporation - an Amexican Stock
Exchange manufacturer. So now you

can buy with confidence from a vendor
you can trust, just like you've trusted
IBM. And you'll get a genuine, top qual-
ity product (not a cheap imitation) for a
price even less than those “questionable”
mail order clones. And if that’s notenough,
it's all money-back guaranteed!

The $1495 Wells American A % Star.™

IBM. Perscnal Computer AT and AT are irademarks of International Business Machines Corperation.

Inquiry 367

e Sl = - ¢ o S ]|

____________ =
A PC/AT FOR ONLY $1495? |
THAT'S NOTHING TO SNEEZE AT! |
[Hurry! This offer is limited:) {
L1 I'm tired of sneezing! Have sameane call I
me immediately to take my order. l

[ Ax Star sounds terrific. Tell me more. IL
Name: |
Company: |
Phone:____ |
Address: |
City: I
State: Zip: |
A AR
N2 Wells American |
803/796-7800-TWX 510-601-2645 |

Sunset Boulevard « West Columbia, SC 29169 ;!
___________ e}
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Inquiry 201

3.5" DISK
DRIVE

FOR YOUR PC
OR

o —r——

COMPATIBLE

&S/ MANZANA's
line of 3.5 inch

Drives _now
new low-cost models
hich derive power from

the host computer. These
carefully designed peri-
pherals run on IBM PC,
XT, AT and many com-
patibles including AT&T
6300, Compaq, Tandy
1000. Prices from $355.
All Manzana systems come
with our sophisticated but
easy-to-use software pack-
age ... allowing you to

read & write to many 3.5"
formats including:

IBM Convertible, Toshiba
T1100, HP110 & 150, Atari
520 ST, DG/One, GRiDCase,
Kaypro 2000, Tandy 600.

Compatible with all DOS 2.0 and above.

= e

MANZANA . . the Industry
Pioneer in 3.5" Peripherals
For more information, contact your
dealer or call direct.

In Canada, please contact Quay Computer Corp. at
(416) 629-1570

p—_|

MANZANA"

P.O. Box 2117
Goleta, CA 93118

(805) 968-1387
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CLUBS AND
NEW S LETTERS

Micro MusiciAN, 11514 Ventura Blvd. #A-3,
Studio City. CA 91604, (818) 508-8079.
Monthly news on software, hardware, syn-
thesizers, and MID! information. Annual
subscription; $22

INPUT/OUTPUT, Box 248, Station B,
Ottawa KIP 6C4, Canada. Quarterly news-
letter promotes peaceful uses of tech-
nology, especially computer technology.

THE SMART ApPLE CLUB (TSAC), 53 Hem-
lock Ave., Narragansett, Rl 02882. Public
domain library, newsletter. and BBS.

GuULF CoAsT COMPUTER CLUB. POB 1104,
Port Richey. FL 34288-1104, (813)
868-0176. Meetings twice a month.

APPLE PORTLAND PROGRAM LIBRARY EXx-
CHANGE (APPLE), POB 1608, Beaverton,
OR 97075. Monthly newsletter. public do-
main software. Send SASE.

COMMODORE-PET UsSerR GRrour (C-PUG).
John Palmer, 2308 Houma Blvd., Apt. 724,
Metairie, LA 70001. Send SASE for more
information

AVIATION AND COMPUTER ENTHUSIASTS
(ACE), Carl Bogardus, 1220 Birch Dr., Las
Cruces, NM 88001. Open to all; $5 annual
dues includes quarterly newsletter.

DELLASONTA ComPUTER CLus, 12 Jalan
Tera, Bandung 40111, Indonesia. Special
interest groups, regular meetings, monthly
newsletter.

MICROTHEATER, Room 146, Fine Arts
Center Building. University of Massachu-
setts, Amherst, MA 01003, (413) 545-0480.
Free bimonthly newsletter for computer-
ists in entertainment.

68000 CLUB. c/o Software Only, Meadow
Park Plaza. 22753 Hawthorne Blvd., Tor-
rance, CA 90505, {213) 373-0466. Newslet-
ter, public domain library, tech support.
Annual dues: $25.

PASADENA IBM UseR’'s GRoup, Steve Bass,
711 East Walnut St., Pasadena, CA 91101,
(818) 795-2300. Monthly meetings. Dues:
$2 per meeting.

TecH CLuB, c/o Software Only, Meadow
Park Plaza, 22753 Hawthorne Blvd.. Tor-
rance, CA 90505, (213) 373-0466. News,
library, and support for scientists, mathe-
maticians, engineers, and programmers.
Annual dues: $25.

DENVER AMATEUR COMPUTER SOCIETY
(DACS), POB 477, Wheat Ridge. CO
80034. Monthly newsletters and meetings.

THE DELAWARE VALLEY DEC PC USER
GRroup, clo MICRODQC, 815 Carpenter
Lane, Philadelphia, PA 19119. Newsletter
and meetings.

BAy AREA NEC/MoDEL 100 USER'S GROUP,
clo Truly Portable. POB 2916, Oakland. CA
94609. Meetings, newsletter, public do-
main software library. Annual dues: $10.

SANYO USERS GROUP OF WASHINGTON.,
Douglas Webbink, POB 2468, Fairfax, VA
22031, (703) 323-9663. Monthly meetings,
newsletter., public domain library, SIGs;
515 annual dues.

DIGITAL ENCRYPTION STANDARD USERS
Group, R.M. Richardson, POB 1065,
Chautauqua, NY 14772, (716} 753-2654.
Newsletter for microcomputer crypto-
analysts. Send SASE for details.

MATAMATA CompuTER CLuB, C. James
Elliot, Alameda Junior High School, 1211
Calle Luna, Santa Fe, NM 97501. Logo for
students on HP 110 and Apple computers.

PusLic DomAIN CLuB, POB 6877, Dept.
3, Hollywood, FL 33021. Free Apple and
IBM public domain programs. Club mem-
bership free with first order.

THE 11l MAGAZINE. 3201 Murchison Way.
Carmichael, CA 95608, (916) 485-6525.
Published monthly: support for Apple !l
loyalists. Annual subscription: $40. &

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Allow at least four months
for your club’s mention to appear. Send infor-
mation to BYTE, Clubs and Newsletters. One

Phoenix Mill Lane, Peterborough, NH 03458.




. Inside Apple

Were just not
making Macintosh™
computers like we used

Vol 2, No. 2
‘{—'i L -.I:v‘

to make them.
) .

Were making .

them better' d Want o add a wall-fidll of The SCS1 port lets you This port accepls calls
A / Jling cabinels to your transfer data to Jront most modems.
NOW theyre — /i Macintosh? Plug an SO0K peripherals f aster than
: ) r— Home of the mowse and - external disk drive or Hard - you can say “transfer - Our LaserWyiter Plus

twice as powe rflll. They re other cirsor tooks. Disk 20 here. data to peripherats”  printer goes here.

more expandable. And theyte
significantly faster.

We call our newest Macintosh,
Macintosh Plus.

By Plus, we refer to a full

By Plus, we refer to its new,
800K double-sided disk drive, that
allows you to store twice as much
by using both sides of a floppy.

By Plus, we refer to 128K of

Lookwhat our

OWN €
behind

megabyte of RAM that gives
Macintosh the power to take ad-
vantage of the most powerful
software programs ever driven with
a point and click.

ngineers did
our

back.

ROM that makes Macintosh per-
form more efficiently And a sophis-
ticated hierarchical filing system
that enables you to find things
faster than you used to lose them.

w

Isthere enough
- storage space 1n
your office?

Its only 7% x 1% x43% inches
on the outside, yet big enough to
store over 400 pages of data on
the inside.

Wetre talking, of course, about
our new and faster 800K external
disk drive.

Like the internal drive in our
new Macintosh Plus, our external
drive also uses 800K double-sided
31" disks. Which virtually elimi-
nate 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.

And by Plus, we refer to the
added cursor keys and a built-in
numeric keypad that let you do
your adding, subtracting, guess-
timating and bottom-lining
without lifting your hands from
the keyboard. Or your eyes from
the screen.

But to fully understand the
biggest turn-around in Macintosh
Plus engineering, all you need do
is turn around any Macintosh Plus.

And behold, 2 Small
Computer Systems Interface port.

Macintosh Plus.

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, weve given
ourselves a considerable kick in the
backside.

And if you read on, well

| show you how to turn the

Macintosh thats sitting on your

| desk into the Macintosh sitting

on this page.




NOW YO
as much

one to choose.

out there, we recommend the
previous page.

mend the newly enhanced
| Macintosh 512K.

and 128K of internal ROM.

capable of handling all your

_ p‘- Macintosh

]

Apﬁfe Har? Disk 20

U can buy
Macintosh
‘asyou need.

Now that theres more than
one Macintosh to choose from,
youre probably wondering which

Well, for you power-mongers

Macintosh Plus. The computer
whose powerful features adorn the

But if you don't need a full

| megabyte of memory, we recom-

‘ By enhanced, we mean weve
taken our Macintosh 512K and
added an 800K internal disk drive

Which makes it more than

computing chores. Even though it
costs considerably less than a

Plus.

- print as Macintosh Plus, it fits

~ you can install all the programs

llnllllﬁwnmm

ST auwE
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= C—

Macintosh Plus Keyhoard.

And should the day come that | disk drive (Of course, the enhanced
you want to sort out a database 512K already has these features).
faster than you can take a sip of After that, you can bump your
coffee, you can always upgrade RAM up to 1Mb with the Macintosh
from a 128K, a 512K or enhanced Plus Logic Board Kit And adda
512K to a Plus. new rear housing and SCSI port.

All atonce.Or alittle at a time. And finally, you can attach
We recommend you start with | our keyboard that comes with the
the Macintosh Plus Disk Drive Kit. | keypad and cursor keys. |

That's where we install the new
128K of ROM, the hierarchical
filing system and the 800K internal

‘ The point being, the more
you put into a Macintosh, the more -
you get out of one.

Disk space vs.desk space.

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 foot-

| dont have to swap disks to switch
| applications.

And the Hard Disk 20’
| Winchester, 20-megabyte technol-
| ogyallows you to cut and paste,
switch from application to appli-
cation, and access information up

directly beneath it. to three times faster than you can
i This not only makes | using floppy disks.

Macintosh Plus a few inches taller, The Hard Disk 20 really gives

but about 25 times bigger. Because | ‘you the best of two worlds.

You get more disk space to ;
| work with. And more desk space to
work on.

you currently keep on floppy disks
on the Hard Disk 205 disk. So you




Meet the press.

Heres all the news thats fit to
print about our new LaserWriter™

Plus printer. | s |
For starters, it ,

isnt justa printer. ¥ 4 | k‘ -

Its also a computer. ™ 7/ 77~ ) | ]

Inside is the same Motorola \‘g
ide

68000 microprocessor thats insi
Macintosh Plus. Not to mention a
hefty 15-megabyte of RAM and a e,
full megabyte of ROM.

And inside the ROM is
PostScript® the page description
language that is quickly becoming
the industry standard.

Translated, this means
LaserWriter Plus can quickly and

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopqrstuvwxyz ¢ avan carde cothic

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz ITC Bookman

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz

T R E——

Put this LaserWriter Plus printer together with a Macintosh Plus and you get a design studio,
a type house and a print shop that fits on 3.1 square feet o/édef/e

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

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 arent 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. A system
| that virtually puts a design studio,

Heivetica Narrow

Some of the new fuces yor'll e seeing around the office.

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. Includ-
ing popular business faces like
Helvetica® Times® Palatino® and
ITC Avant Garde Gothic® And more
families are becoming available
all the time.

PostScrirr allows the Laser-

F'n‘?"cial Raa

s -
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Our Newest
Watermill Restaurant
is located at 101 Savoy Ave

Tn w temill Restavrant fs located
n Ol e;\dS MTyl st

on Savny/\ nty of Free Parking.
Open | ar Hpm Mon. thru Sat.

a type house and a print shop
on your desk. Which means your

| newsletters, flyers, forms and

manuals will stand out in 2 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 noth-

| ing more than a LaserWriter Plus,

a Macintosh Plus and software

' like our own MacDraw™ and

MacPaint™ Microsofts Word and
Excel, and Aldus’ PageMaker.

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. It’s the first spreadsheet
program to combine automatic
macros, user-defined functions,
array-handling and two-way data

Omanis 3. from Blyth,

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. As well as share files
over our AppleTalk™ Personal
Network in the multi-user version.

And while were on the subject |

of sharing, we should tell you that
weve entered into a working rela-
tionship with what we consider

3Com

e i

3Server from 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 de- |
scribed earlier, makes it a lot easier
to start running your business.

Instead of chasing after it

Heres our new business card.

Now you can automate your
office without draining your com-
pany’s checking account down to

| the right side of the decimal point.

With our new Apple Business
Credit Card.

As the name suggests, its 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, theres never a down pay-
ment on anything you buy. Its
possible to get credit approval in
24 hours. And you dont have to
pay any interest if you pay your
balance within 30 days.

To apply, visit any partici-
pating authorized Apple dealer.

The Apple Business Credit
Card. Dont leave the office with-
out it.

@q.&

Apple Compugey

Pre lerred Bugj 1SS Cagyy, T
Sines fome
X

Trade
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 sug-
gested retail price of only §1498,

So bring your authorized
Apple dealer your Lisa and
Macintosh XL computers. _ #

And trade them for (e

the stock on his shelf ‘@

© 1986 Apple Computer; Inc. Apple, the Apple logo and Lisa are registered tradenarks of yple G omputes; Inc. LaserWiler, MacDraw, MacPaini, AppleTalk and Deskiop Publishing Plus
are trademarks of Apple Computer; Ine. Macintosh is « irademark of Melntosh Laboratory, Inc. and is being used with its expiess permission. Helvelica, Times and Palatino are
registered trademarks of Allied Corporation. ITC Avan! Grde Gothic is a re gistered fy ademark of International Tpeface Corporation. PustScrirt is a tracemark of Adobe Systemns,
inc. Microsofl is a registered trademark of Microsofl Corporation. PageMaker is a lrademark r)jAldm Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Duclo/mwnl

Corporation. Omnis 3 is a registered trademark of Blyth 0/‘1

you,call (800) 446-3000. i Cunade, call (80

)

ware, Inc. 38erver is a trademeark of 3Com Corporation. ™ Subject 1o credit approval. For an authorized Apple dealer near

268-7796 or (800) 268-7637.




FIXES AND UPDATES

Three Wrong Notes

BYTE'S BUGS

Sorry, Wrong Number

Three wrong notes in the April Editorial
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

Hawaii Calling

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.

BYTE'S BITS

Nauseating

In the April Fixes and Updates, in the table
of addresses and telephone numbers re-
lating to computer conferencing systems,
we gave the wrong number for the New
Jersey Institute of Technology. (NJIT runs
the Electronic Information Exchange Sys-
tem.) The correct number is (201) 596-
3437. Our apologies.

The organizers of the Twentieth Annual
Hawaii International Conference on Sys-
tem 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 re-
searchers and practitioners in the informa-
tion, computer, and system sciences can
exchange ideas, techniques, and applica-
tions.”

Topics for papers should focus on archi-
tecture (including high-performance per-
sonal machines, knowledge-based sys-
tems, and VLS| and technology issues);
software (including design tools, environ-
ments, alternative language paradigms,
and models of system and program
behavior): and applications (including
health care systems, legal information pro-
cessing. and DSS model management).

The deadline for abstracts has passed.
but full papers may be submitted until July
7. Notification of accepted papers will be
mailed in September. For more informa-
tion on the conference, contact Ralph H.
Sprague |r.. conference cochairman, at the
following address:

College of Business Administration
University of Hawaii

2404 Maile Way. E-303

Honolulu, HI 96822

(808) 948-7430

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 Machdlech In-
dustries can; hence we quote their an-
nouncement.

"The Nauseater is a flashlighttype
device that creates a slight feeling of
queasiness in the stomach of any person
in its path. The proprietary Nauseater
design (patent pending) utilizes a low-
powered, frequency-modulated laser
humanely engineered to create just the
desired effect.”

Machdlech suggests you might want to
use this device when waiting for a table
in a restaurant. Aim it at a couple “linger-

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. Macholech sells the
Anti-Nauseater, a "belt-worn device which
is a must for anyone who doesn't own g
Nauseater.” Only $995.

Uh, but before you rush out to buy, keep
in mind that the announcement is dated
April 1.

Houston Atariasts BBS

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

How to Access and Use BYTEnet 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 deter-
mine 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 ASCIl, Kermit, Tele-
Link, and XMODEM protocols.

BYTE listings are also available on
BIX. After connecting with the system,
type join listings at the main prompt.
(For more information on BIX, phone
(800) 227-2983 between 8:30 a.m. and
11:00 p.m. Eastern time, weekdays.)

IUNE 1986 » BYTE 49



A'SK BYTE

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, | went straight
to Radio Shack and purchased a voltage-
transient surge protector. Since we do not
have much lightning here (mostly irregular
current supply), will this device protect my
Compag computer adequately?

Also. do you know of any board that
would transform my Compag into a telex
machine so | 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 fre-
quent brownouts (sudden drops in the
supply voltage) or power outages, |
would suggest that you purchase an un-
interruptible power supply (UPS). A num-
ber of UPS manufacturers advertise in
BYTE.

To send and receive telex messages,
you require a serial port, modem, com-
munications software, and access to
either Western Union EasyLink or the
MCI Mail Network. Both networks pro-
vide access to the international telex
system as well as the ability to send hard-
copy letters and electronic messages to
other network subscribers. Additional in-
formation regarding these services can
be obtained by contacting

MCI Mail

2000 M St. NW, Suite 300
Washington, DC 20036
(800) 424-6677

Western Union

9229 LBJ Freeway, Suite 234
Dallas, TX 75243

(800) 527-5184

{Western Union)
Ministry of Communications
POB 23179
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Tel Aviv 61231, Israel
(972.3) 28 12 61
(972.3) 29 53 33

—Steve

TYPEWRITER CONVERSION
Dear Steve,

I have a Sperry/Remington Redactron
word processor. | 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? | can do it from scratch,
but | 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 RESOLUTION
Dear Steve,

I have an Apple il+ and feel envious of
the 560-dot horizontal resolution available
on the Apple lle. I've had my Apple now
for years, and | have accumulated co-
processor cards, etc., that use their own
memory rather than the Apple’'s memory.

| am interested in any modification to
the Apple II+ that would permit true

560-dot horizontal resolution, either by al-

lowing the display of both high-resolution

screens at once or some other means. |

am specifically interested in hardware

modifications that would allow dots to be
independently addressable.

THOMAS DONALDSON

Canberra, Australia

The Apple lie gets its 560-dot horizon-
tal resolution by bank-switching the two
banks of video RAM and alternately dis-
playing both banks slightly offset from
each other. This produces the single im-
age from the two 280-dot images. Since
the Apple 1+ lacks the alternate bank
of memory at the high-resolution screen
addresses, there is no practical way to

duplicate the effect.

While it is possible to rapidly switch be-
tween the two high-resolution pages on
the Il+, it isn't possible to offset the
pages horizontally to double the resolu-
tion as with the lle.

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. | 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 'A New Shape Subroutine
for the Apple” by Richard T. Simoni Jr.
in the August 1983 BYTE. Also refer to
Apple Graphics and Arcade Game De-
sign by Jeffrey Stanton (1982, The Book
Company, 11223 South Hindry Ave., Los
Angeles, CA 90045).—Steve

FREE BYTES
Dear Steve,

I am currently using an IBM PC XT with
two floppy disk drives, and I am program-
ming in Pascal. CBASIC. and FORTRAN. |

(continued)

IN ASK BYTE. Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
clo Steve Ciarcia
POB 582
Glastonbury, CT 06033
Due to the high volume of inquiries, personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert, Bill Curlew. Ken
Davidson. Jeannette Dojan, Jon Elson. Roger James,
Frank Kuechmann, Dave Lundberg, Edward Nisley,
Dick Sawyer. Andy Siska, and Robert Stek.

COPYRIGHT ® 1986 STEVEN A. CIARCIA. 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 C Programming System.

o &
w5/ These and other powerful
§§ utilities now included in the C
Programming System:

from multiple modules, a powerful pro-

gramming discipline

» diff: identifies differences between two files

* m4: macroprocessor expression editing
and substitution

* egrep: extended pattern search

1 ° 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
* ROMable 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 points on any statement or variable

* make: compiles only what's necessary |

© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.

inquiry 204

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 #ncludes
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 8495. Ask about our 60-day money back

guarantee when you call

1-800-692-1700 to order today: m Mark
You'll be big on the total C Williams
Programming system from Company
Mark Williams, too. Crioego, linosB0Bts

*In Ilinois call 312-472-6659.
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ASK BYTE

Listing 1: Assembly language routine to determine free disk space.

then drive...

mov' DL.,drive ;drive=0 - default drive
;drive=1 - A drive
;drive=2 — B drive

mov AH, 36H

int 21H

cmp AX,OFFFFH ;If AX returns FFFF,
y...designation was in

je error

mov sec_clust, AX ;AX contains number of
;...per cluster

mov free_space,BX ;BX contains free space in clusters

mov bytes_sec,CX ;CX contains bytes/sector

ret

error:
ret

haven't been able to determine how many
bytes are free on the disk from within a
program. Do you know of a routine in any
of the above languages or assembly lan-
guage that can solve my problem?

Also, | am interested in adding a remov-
able hard disk subsystem to my computer.
| have seen many ads for such systems in
BYTE. but | don't know anything about
their compatibility. reliability, and speed.
What is your opinion on some of these
devices?

error

sectors. ..

AHMAD RAZA
Lahore, Pakistan

You can determine free disk space in
FORTRAN or CBASIC by calling an as-
sembly language subroutine that uses

DOS function 36H (DOS 2.0 or higher).

INTEGER®2 CLUST,SEC,BYTE
INTEGER*4 FREE
CHARACTER*1 DRIVE
DRIVE=CHAR(1)

C SUBROUTINE DISK IS DEFINED IN LISTING 1
CALL DISK(DRIVE,CLUST,SEC,BYTE)
FREE=CLUST*SECBYTE

Listing 2: Sample FORTRAN code to call the routine in listing 1.

In Pascal, you 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 1. In order for this code to work,
you must set up addressing in the call-

(continued)

ALPHA CONCORD

Add 5%
Shipping Charge

(o1 I S [eWHIDEALERS WELCOME!!
99% Hayes compatible 300/1200
* Auto dial, auto answer {ione or pulse)
* 8 status indicators & swilch selectabie
* Auto speed selection {0-300. 1200 bps)
® Speaker with volume control

 Aluminum case, with adaptor 6 MONTH WARRANTY

SEMI-A

300/1200

Add
10%
Shipping

Size, weight & looks like Compag.

Modem board completely assembled.

SSEM BLED & guaranteed. 5 minutes assembly.
03/21 2A

semi-assemeLED IR0l MODEM
BUILD YOUR PORTABLE XT/AT

XT PORTABLE $199

(Price includes only case. full size keyboard.)
(9" monitor, 130 watt power supply extra.)
(Fit mega XT/AT m-board & standard cards.)

Replacement & 99% Compatible
AT COMPATIBLE
MOTH ERBOARD

MODEM

BEST ON THE MARKET

ONLY « $1 39

$129

system.
*Low cost

i

tibles.

For
ore

[ MOTHERBOARD

Ph. (604) 879-3555

CONCORD Technology Ltd.
47 W. Broadway, Van., B.C. Canada V5Y 1P1
or  879-7419
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(Price include only case,
power supply, & keyboard)

L ATIXT KIT

UXT $169

For more
information

‘Automatlc screen sa

. *Audnble alarm if an 1@
_ tries 1o access the syst

*Is a total hardware

XT, ATan_dcomp -

IOTAL D?\TA SECURITY .

*Protects your data from illegal t users
'Impossuble to access the system wuh a DOS dlskette
1 d { -

=]
=
P}
o
a
<

e

and orders Apoling Gofrwers Kuetics
oLkl 0 call (809)767-0065 ' e s
a ard VISA, MASTERCARD or COD cashier check. Hata Rev. Puerio firco 00918

ard $Ca 1BM PC, XT, AT are reg of | i i Carp.

Inquiry 91
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Now the biggest name
in C compilers
everybody can afford.
Lets C.
$75

comes in a size

Introducing Mark Williams’ $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

Mark Williams Let’s C

® 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, we

® MicroEMACS full screen
editor with source

® Supported by dozens of
third party libraries

e Upgradeable to C
Programming System for
large scale applications
development

Lets C Benchmark Done on

an IBM-PC/XT, no 8087.

Program: Floating Point

from BYTE, August, 1983.

Lets C
MS 3.0

134.20
347.45

Exec Time in Seconds.

benchmarks and the reviewers praise:

development.”—David W. Smith, PC WORLD

Use this coupon or charge by calling toll-free:
1-800-MWC-1700. In Ill. call 312-472-6659.

ORDER NOW! 60-DAY MONEY BACK GUARANTEE!

Mark Williams Let’s C

Please send me:
copies of Lets Cand
at $75 each. (1ll. residents add 7% sales tax.)

[ check [ Money Order O Visa, MasterCard or
American Express

copies of csd (C Source Debugger)

]
I I
| |
1 |
| |
b |
I Name._ E I
1 |
1 |
I |
| |
| |
I |

Address

City. - State. Zip.

Card #. Exp. Date

Signature. BY066

© 1985 Mark Williams

UNIX is a trademark of Bell Labs.

and thousands of professional programmers. The one that wins the

“(This compiler) bas the most professional feel of any package we tested...”—BYTE
“Of all the compilers reviewed, (it) would be my first choice for product

And now for more big news. Get our revolutionary csd C Source

Debugger for just $75, too.
You can breeze through
debugging at the C source
level ignoring clunky
assembler code.

Affordable, powerful,
debuggable. Mark Williams
Let’s C is the big name C
compiler at a price you can
handle. Get your hands on

it now.
Mark
Williams
Company
1430 West Wrightwood

Chicago, Illinois 60614 Inquiry 205
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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 1BM DOS

Technical Reference Manual.

The Bernoulli Box is reputed to be an
excellent device, as are the removable
hard disk drives you mention. The Ber-
noulli 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-

... masterpiece of IBM imitation
..minor masterpiece of the
circuit designer’s
art.”

MEGA-BOARD-XT”“
Lee Konowe, American
Software Club, Ridgefield, Ct.

B MULTIPLE INPUT/

DUAL OUTPUT
SWITCHING BUFFER

4 computers in—?2 printers out
® Automatically routes com-
puter to printer ® Internal buf-
fering 64K or 256K

B MEGA-BOARD-AT™
80286 CPU ¢ Our own
DTC-AT-BIOS

B MEGA-BOARD-XT™

The industry standard with our
DTC-XT-BIOS

ALL OF OUR PRODUCTS

SWITCHING BUFFER

Display Telecommunications Corporation

8445 Freeport Parkway ® Suite 445 © Irving, TX 75063
1-800-227-8383 ® For Technical Calls Only: 1-214-607-1382
TELEX 5106000176 DTC UD

Thanks for making us 1986 Small Business Exporter of the Year
for the state of Texas.

“The most compati-
ble IBM clone

I've ever worked
MEGAKIT

with.”
Winn L, Rosch, Cloning Your Own

PC, PC Magazine, July 10, 1984.
B MEGA-NET™
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 Supply 89.95
Switching Buffer 399.00

AT-BIOS and XT-BIOS licensing.

IBM is a registered trademark of International Businesy Machines Corporarion.
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ticles in BYTE's Inside the IBM PCs issue did
not include any information on the PC AT
bus. I haven't been able to find any infor-
mation on this bus. Bookstores have a
tremendous range of material on PC soft-
ware but nothing on the PC hardware
design. [ am interested in adding a PC-type
bus to my SB180 single-board computer.
I'd like to be able to plug in a high-
resolution monochrome controller, an in-
ternal modem board, or any of the other
boards designed for the PC. Can you help?
PETER LAUGHINGWOLF

Santa Rosa, CA

IBM publishes detailed technical infor-
mation 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 cou-
ple of PC-type expansion slots for display
boards and other compatible PC add-
ons, so if you want to add a PC Graphics
Display Adapter to your SB180, you need
only the PC bus information. This is avail-
able in the PC Technical Reference
Manual and has aiso been published
in a number of books and magazines.
—Steve B

CIRCUIT CELLAR
FEEDBACK

INSTALLATION PROBLEMS
Dear Steve,

Regarding your December 1983 article
("Keep Power-Line Pollution Out of Your
Computer”), I've already installed metal-
oxide 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 in-
stall MOVs. Any ideas? Radio Shack now
carries an SNR-20A130K MOV, catalog
#276-568. Is it adeguate as a substitute?

I'd like to hook the Osborne up to a Pro-
writer printer via the Osborne’s serial port
(the Prowriter uses a parallel interface). |
have read Alan Wilcox's “Serial to Parailel”
article in the August 1983 issue of Dr.
Dobb's Journal, but 1 need some help. All |
need is a simple serial-to-parallel box that
will work with the Osborne.

AMER NELSON
Seattle, WA
(continued)



~ Princeton SR-12 and
Sigma Designs Color 400

“The Ultimate in Graphics
Resolution and Performance’,..

PC Products June 1985

SR-12 and Color 400. A brilliant com- fessional design applications, Color 400 is the
bination for super-high resolution answer to your graphic needs.

graphics and a crisp character display. Turn on SR-12 for the impressive
For a brighter, sharper : results. The SR-12

display with your IBM

PC, XT, or AT, here's a
team that can’t be beat.
The SR-12 super-high

resolution RGB monitor
from Princeton Graphic
Systems and Color 400,
the advanced color { ‘
graphics adapter card a
from Sigma Designs. )

A Revolution in
Resolution. Begin by
snapping the Color 400 into
your PC. Without any soft-
ware modification, text suddenly
becomes readable. Graphics turn
sharper and cleaner. Jagged edges
smooth out, and annoying flicker Systems' SR-12 and Sigma Designs'’
fades away. Color 400 ; R} Color 400. An unmatched, brilliant
automatically doubles L ol T b combination.

the number of lines on - O e

standard line software.
it allows true high

resolution display of U THE FINNING COMBINATION i
m’ Lotus 1-2-3 and Symphony e S [ G et |
g 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-

—= SIGMA PRINCETON

:EDESIGNS GRAPHIC SYSTEMS
AN INTELLIGENT SYSTEMB COMBANY

displays your Color 400 im-

age with unmatched clarity

and brilliant color. Because

the SR-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 personal computer can
produce.

B
SR-12 See how impressive this state-

of-the-art image can be on your own
- PC system. Visit your local retailer
*today and ask about this new color
graphics team. Princeton Graphic

Color 400

SIGMA DESIGNS, INC., 2023 OToole Avenue, San-Jose, CA 95131 Princeton Graphic Systems, 601 Ewing Street, Bidg. A, Princeton, N.J. 08540

(408) 9439480 Telex: 171240 (609) 683-1660, Telex: 821402 PGS PRIN, (800) 221-1490 Ext. 2204

Graphic Screens courtesy Mouse Systems, Inc. and Forthright Systems, Inc.

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.
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Escane the

Programmer’s

Prison

Do you feel imprisoned by your IBM PC?
Do you spend too much time wrestling
with a rigid, unyielding programming
language? Are you tired of clumsy pro-
gramming tools that straight-jacket your
creativity instead of liberating it?

If s0, you're ready for Methods—a Small-
talk, object-oriented programming sys-
tem 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 pro-
gramming. A powerful, language-compatible
subset of Smalltalk-80'.

. a toolkit of over 100 classes—easily-cus-
tomized software building-blocks for rapid, in-
cremental development of real-world applications.

.. an open-ended, window environment that
éncourages exploration while allowing re-
covery from any error.

IBM is a trademark of
International Business Machines Corporation.
Smalitalk-80 is a trademark of Xerox Corporation.
UNIX is a trademark of Bell Laboratories.

Inquiry 112

. extensively documented in a four-part
manual for everyone from beginners to
experienced programmers—the perfect in-
troduction to Smalltalk programming.

. ideal for software prototyping, simulation,
databases, advanced user interfaces, and
numerous Al applications.

Methods also offers easy access to DOS, a
powerful directoryffile browser system, remote
UNIX™ access, an object-oriented shell for
DOS programs, and much more.

Methods requires DOS and 512K RAM on
IBM PC’s (including AT) or “compatibles,”

and can be used with or without a mouse.

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.

California residents add sales tax.
Educational and dealer

discounts available.

CIARCIA FEEDBACK

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 connec-
tor. 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 arti-
cle 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 control equipment.
The company | work for has a steel-
fabrication shop with a lot of heavy-duty
electrical equipment. The utility bill for this
shop is around $5000 a month. | was
asked to look into the possibility of reduc-
ing this monthly cost.

I first looked at the cost calculations and
found that the amount due is not calcu-
lated by multiplying the total kilowatt-
hours used by the cost per kilowatt-hour;
things like kilowatt demand and periodic

averaging are primary factors in the calcu-

lations. The utility company was hesitant
to discuss these subjects in detail. From
what they did say. it seems that the cur-
rent drawn is averaged every 15 minutes,
and the highest average is used to deter-
mine the kilowatt 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 equip-
ment, it's obvious why the bill is so high.

| decided to build a power monitor,
similar to the ones you described in the
September 1984 and July 1985 Circuit
Cellar articles. | am dealing with 440V AC
three-phase power; the monitor therefore
requires three sensing resistors. | made
three sensing resistors (out of steel bolts)
of 0.001 ohm each and three calibrated
precision rectifiers. | would like to get an
analog graph of the current waveforms. Do
you have any suggestions?

Do you know of any way to reduce the
heavy currents drawn from the line at turn-
on? [ have devised a way to reduce surges
in single-phase circuits using rapidly
switched capacitor devices to source cur-
rent pulses when required, but this par-
ticular device is not applicable with three-
phase circuits.

Also, I would like 0 know the power

(continued)



WHY COPY
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 fastand
super compact.
You can back up
a I0MB hard
disk in roughly
8 minutes—
more 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
oll-free 1-800-544-3333*

’

o - =y ey
P F7FTE nBETTER PERSONAL COMPUTER.
—_——l IT'S EXACTLY
WHAT YOU'D EXPECT FROM NCR.

® 1986 NCR Corporation
* In Nebraska call 1-800-343-4300.
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Try It
Then Buy It.
PC-Write.-

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.

Try PC-Write for $10.
Then register for $75 to get:

* latest diskette

e 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.

g / (206) 282-0452

S 219 First N. #224y
.V._J ) Seattle, WA 98109
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CIARCIA FEEDBACK

rating of the jumbo paper clip resistor of
your September 1984 power monitor. In
the current monitor in the july 1985 Cir-
cuit 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?
DALE NASSAR

Amite, LA

First of all. let me say that | am im-
pressed 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 capa-
bilities. 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 | couldn't attempt it here.

My paper clip was good for about 20 A
continuous and 100 A with low-duty
cycle. —Steve

BSR X-10
Dear Steve,

I am interested in building your Home
Run Control System. However, | remember
you did not speak favorably of the BSR
X-10 system in your July 1983 article on
the RTC-4 real-time controller. What has
happened to change your mind about the
BSR X-10 units? If they have improved their
modules, how can | tell if | have the up-
dated units?

CLIFTON WOOLMAN
Colorado Springs, CO

The BSR problems that | mentioned in
that article were based on my experi-
ences several years prior to that time.
Since then, the modules have been im-
proved 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

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

SB180
Dear Steve,

Along with about 2 million other Amer-
icans, | own a computer that runs CP/M
2.2 as its primary DOS (the computer is
an Epson QX-10, and it has a nice high-
resolution display). I'd love to upgrade my
computer for faster speed and a more
flexible operating system.

If the SB180 can be adapted as an out-
board or in-board (my Epson has expan-
sion 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. | re-
sent IBM's stifling of innovation in the
field. An upgrade board with the SB180
would do more to shift the marketing
toward innovation.

I'm not technically competent in elec-
tronics—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.

MICHAEL LASKY
Brooklyn, NY

Thank you for your kind words about
the SBI80. While I haven’t had the op-
portunity to work with the QX-10, 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 add-
ing a high-resolution graphics display
adapter to the SBI180. It should come out
some time this fall.

I hope that you continue using and
learning about computers.—Steve B

Qver the years | have presented many dif-
ferent projects in BYTE. | know many of you
have built them and are making use of them
in many ways.

| am interested in hearing from any of you |
telling me what you've done with these projects
or how you may have been influenced by the
basic ideas. Write me at Circuit Cellar Feed-
back. POB 582, Glastonbury, CT 06033,
and fill me in on your applications. All letters
and photographs become the property of Steve
Ciarcia and cannot be returned.




MICROSOFT LANGUAGES NEWSLETTER Vol. 1, No. 6
‘News about the Microsoft Language Family

Your Microsoft® FORTRAN Programs Can Call Microsoft C Library Routines

Microsoft FORTRAN'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 FORTRAN program.

Spawnlp creates and executes a child process. In this example, we suspend the parent program
whiﬁ: 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, arg0, argl, ..., argn)
int mode; char *path, *arg0, ..., *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 mode

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. [varyingtl 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(0,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, Pascallj3.3, 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, L‘fteSt DOS VerSif’nS‘
write to: Microsoft Languages Newsletter Microsoft C Compiler 3.00
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 2.10
(086 &hfznéezg e : e | Microsoft FORTRAN 331
2 - In Vvashington State an asxa, Microsoft Macro Assembler 4.00
call (206) 882-8088. In Canada, call (416) 673-7638. Ve ey 331 |
Microsoft QuickBASIC 102 |
Microsoft, XENIX and MS-DOS are registered trademarks of Microsoft Corporation. ! - ___1

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

~ Lasography is the most revolutionary invention to hit the
office since xerography.

Lasog’- hy Xerox was responsible for both. )

makes tﬁ But while xerography faithfully copies your
documents, Lasography actually lets you create

difference. original documents.

T omr Ar datr And that means more than producing a laser-sharp pie chart.

base. Other workstations. Even . Lasography means creating gra phics that make your

other netwarks in your office. 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. They'll be
better. re——

anufacturing

Select your ingredients from
hundreds of sources. Your

equal or surpass any on the market. |
Taken together, they become a whole ‘
new way of working. And to keep your Lasographic system
working, you can call on 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.

R&D 1o Hacrisl

oI R 37 products. They

oo

Mix text and graphics any

way you like on the Xerox
6085 Professional Computer
System. Create new charts.
Write. Edit. Re-edit. .
Draw a pie an Apple
can never match.

MORE INFORMATION ON THE XEROX 4045 LASER CP AND THE 6085 PROFESSIONAL COMPUTER SYSTEM.
CIRCLE CODE 380 ON THE READER SERVICE CARD.
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f)?fSaL)(s'el':aCsf r‘;’,’; ;’ €dic . coupon to: Xerox Corporation, PO. Box 24, Rochester, NY 14692.
La fp,.'.,;g,.,.éc., & [) The Xerox 6085 Professional Computer System '

T I [0 The Xerox 4045 Laser CP
[J Please have a sales representative contact me.
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Put Us To Work For You

| DATABASE SYSTEMS
ASHTON-TATE

dBase 111+

BORLAND

Reflex

MICRORIM

$399.

65.
229.
245.
289.

235.

65.

To Order:

1-800-547-1289

Oregon: 1-800-451-5151 » Hours: 6-6 Pacific Mon-Fri, 8-4 Sat
Business Accounts Call 1-800-4.-CONROY

65.
379. R:Base 5000
NANTUCKET
359. Clipper
WORD PROCESSING
DAC
$ 39. Easy Word
LIVING VIDEOTEXT
59. Ready
109. Think Tank
MICROSOFT
245. Word
MICROPRO
85. ECasy
179. WordStar 3.3
249. WordStar Professional
295. WordStar 2000+
MULTIMATE
Just Write
Multimate
Executive
Advantage
SSI (Satellite)
WordPerfect 4.1
SPREADSHEETS
LOTUS
$335. 123
MICROSOFT
124. Multiplan
PAPERBACK
65. VP Planner
INTEGRATED
PACKAGES
ASHTON-TATE
$415. Framework Il
LOTUS
459. Symphony
MICROSOFT
65. Windows
SOFTWARE PUBLISHING
57. Proof
75. Report
84. File, Write, Graph, Access or Plan
QUARTERDECK
Desgview
GRAPHICS
DECISION RESOURCES
Sign Master
Diagram Master
Chartmaster
Map Master
GRAPHICS COMMUNICATION
Freelance
Graphwriter Combo
MICROGRAFX
Draw
Windows Draw (Req. Windows)
PC Draw
In-A-Vision
MICROSOFT
199. Chart
¢ Mail to: 12060 SW Garden Place
Portland, OR 97223
* We also carry products for the Apple I series
and Macintosh
* Most orders shipped Federal Express Standard
Air.
¢ Shipping Charges:
- US and Puerto Rico add 3% ($5 minimiim)
- Canada add 12% ($15 minimum)
- Foreign add 18% ($25 minimum)
- APO, FPO & other US Territories add 6%
($10 minimum)
- Call for rates on monitors, printers, and
systems
* We immediately honor cashier's checks,
Fortune 1000 and Government checks. We
must hold others for clearing.
¢ Advertised prices reflect a discount for
Conroy-LaPointe credit card or cash. Add 3%
for Visa, MasterCard or American Express.
¢ Prices subject to change without notice.
* Customer Service Department: 503-620-9877
8-5 Pacific Mon-Fri
¢ Foreign & Local Sales: 503-620-9878
Conroy-LaPointe Computer Stores
independently owned and operated by
Conroy-LaPointe Computer Stores, Inc.
* San Francisco, CA 415-982.6212
¢ Seattle, WA 206-455-0206
¢ Portland, OR 503.620.5595
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PROGRAMMING
LANGUAGES

BORLAND

Turbo Tutor

32. Turbo Toolbox

Turbo Graphix Toolbox
Editor Toolbox

Turbo Pascal

Traveling Sidekick

Turbo New Pack

Turbo Prolog

Turbo Lightning

Turbo Pascal w/8087 & BCD
Traveling Sidekick Combo
Jumbo Pack

LIFEBOAT

Lattice C Compiler
MICROSOFT

Macro Assembler

PPascal Compiler

275. C Compiler

229, Fortran Compiler

COMMUNICATIONS
HAYES
$107. Smartcom I
KENSINGTON
95. Easy Link Mail Manager
MICROSOFT
169.

285.

99.
199.

Access
MICROSTUF
105. Crosstalk
169. Transporter
VM
95. Relay
135. Relay Gold
UTILITIES
ALPHA SOFTWARE
$ 57. Keyworks
AMBER
40. Homebase
BORLAND
46. Superkeys
52. Sidekick {copiable)
CENTRAL POINT
23. Copy Il PC
23. PC Tools
81. PC Option Board
FIFTH GENERATION
105. Fastback
FINOT GROUP
64. Keep Track
FUNK

39. Sideways
NORTON
Utitities
ROSESOFT
Prokey

59.

80.

PERSONAL FINANCE
MECA

$ 85,
109.

109.

Managing The Market

Managing Your Money

MONOGRAM

Dollars & $ense

SIMON & SCHUSTER

55. J. K. Lasser Money Manager'
TIMEWORKS

75. Personal Financial Planner

PROJECT MANAGEMENT
HARVARD
Total Project Manager
rIt'llCROSOFT

roject

$289.
265.
ACCOUNTING
$325.
39.
55.
165.
339.

BP1
GL, AR, AP or Payroll
DAC

Easy Payroll

Easy Accounting
EVERGREEN

One-Write-Plus

REAL WORLD

GL, AR, AP, PR, Inv or Payroll

MEMORY CHIPS &

COPROCESSORS
RAM CHIPS
$ 13. 64K, 200 NS Kits
14. 64K 150 NS Kits
36. 256K Kits
49. 128K Kits for AT
HAUPPAGE
119. 8087 Chip
175. 8087-2 Chip
229. 80287 Fast 5 for AT

349. 80287 Fast 8 for AT
EXP[}gSION BOARDS

$275.
395.
495.

CALL
CALL

SixPak Plus, 384K
Rampage for PC
Rampage for AT
INTEL
Above Board 64K For PC
Above Board 128K for AT
MAGNUM

95. EconoRAM 384K

139. PC MasterCard No RAM
189. PC MasterCard 384K
325. PC MasterCard 1.5 MB

ORCHID

279. Conguest No RAM
TALLTREE
279. JRAM AT3, No RAM for AT
279. JRAM 3, 256K EMS Board, PC

VIDEO BOARDS
EVEREX

The Edge

HERCULES

Color Graphics

Graphics Card

QUADRAM

EGA + Board

VIDEO 7

429. VEGA Board

DRIVES &
TAPE BACKUPS

CDC Floppy Drives
$ 95. Half Height 360K
119. Full Height 360K
IRWIN
549.
899.

$265.

159.
309.

419.

10 MB Tape Backup Kit
MOUNTAIN

20 meg DriveCard Hard Disk
SEAGATE Hard Drives

20 meg for PC

20 meg for AT

30 meg for AT

SYSGEN

489.
649.
789.

1085.
1150.
1225.
1999.

60 MB Internal Tape Backup

60 MB External Tape Backup

20 MB Hard Disk, 20 MB Tape (PC)
30 MB Hard Disk, 60 MB Tape (AT)
TEAC Floppy Drives

99. 55-BV Half Height 360K

175. 1.2 MB Floppy Drive For AT

INPUT DEVICES &
DIGITIZERS

HITACHI
Tiger Tablet || (4 Buttons)
KEYTRONICS
KB 5151 Keyboard
KB 5153 Keyboard
MICROSOFT
Mouse
139. Serial Mouse
MOUSE SYSTEMS
129. Mouse With Software & PC Pairil

MODEMS
HAYES
$419. 1200 External
379. 1200B Internal
629. 2400 External
579. 2400B Internal
US ROBOTICS
299. Password 1200 Externa
499.
499.

$969.

185.
319.

129.

2400 External
2400 Internal

PRINTERS & PLOTTERS
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, 15"

LQ 1500 200 cps, 67 LQ, 15" d
OKIDATA

182 Sor P, 192 S or P, 193
PANASONIC

P1091 120 cps,

P315] Daisywheel

$299.
849,

389,
419.
599.
649.
795.
995.

CALL

275.
439.

MONITORS

AMDEK |
$125. 300G 12” Green Composite
300A 12” Amber Composite
310A 12" Amber TTL
Color 600
Color 722
Color 725 E
Color 730 p
NEC |
1280 Green
1285 Amber
JC 1401P3A Multisynch
PRINCETON
MAX 12 12" Amber TTL
HX-12 12" Color RGB
HX 12e RGB for IBM-EGA

599. SR-12 Hi Res RGB

POWER & SURGE
PROTECTION

CONROY-LAPOINTE
130 Watt Power Supply !
CURTIS Surge Suppressors’
Diamond, 6 outlets I
Emerald, 6 outlets, 6 cord ;
Sapphire, 3 outlets, RFI filter

Ruby, 6 outlets, cord, RFI Filter
KENSINGTON

92. MasterPiece

Masterpiece Plus

$ 93.

DISKETTES &
ACCESSORIES ‘

CONROY LAPOINTE DISKETTES
DS/DD 10
DS/DD 100
DS/HD 10 for AT
DS/HD 100 for AT |
GENERIK DISKETTES |
11. DS/DD 10
DS/DD 100 !
8. DS/HD 10 for AT |
DS/HD 100 for AT
DYSAN ‘
DS/DD 10
MAXELL
19 DS/DD 10 |
DS/HD 10 for AT

LASER™®

Apple’lle, lilc Compatible

$ With
5 Monitor
& Software

128K RAM, 32K ROM
65C02 CPU

5%" Floppy Drive

1 Expansion Slot, lle

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 B39

onroy-La

SM

ointe

Inquiry 92 for Apple. Inquiry 93 for IBM Peripherals. Inquiry 94 for all others.



B-O-O-K REVIEWS

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

381 pages. $29.95

FOUNDATIONS OF | y
COMPUTER MUSIC . L

Curtis Roads and s
John Strawn. eds.

The MIT Press : 5 "‘;
Cambridge, MA: 1985 ; 'gi -
712 pages, $50 5

ELECTRONIC AND i b
COMPUTER MUSIC B £
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 Applica-

tions 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 opera-
tional transconductance amplifiers to the properties of
binary arithmetic. While the book’s basic orientation is often
more in line with an engineering background than that of
a musician, Musical Applications is nevertheless valuable for

ILLUSTRATED BY JULIE SCOTT

anyone interested in com-

puter music applications.
The author offers back-

| ground material on the

goals, history, and practice
of music synthesis: funda-

| mental sound parameters,

tape and voltage-control
(analog) methods, direct

i computer synthesis, and
the growing role of com-

¢ puters in sound processing.
< ()\ \ Although the material is not
: | new, it represents a fairly
' good overview of basic

“ sound synthesis issues. A
brief history of micropro-
| cessors and microcom-
— puters and a detailed
| discussion of the 6502 and

4 68000 is also included.

, S ANALOG
5 { | If you're constructing and
interfacing to your own
- analog sound synthesis sys-
tem, Chamberlin's discus-
< sion of computer-con-
trolled analog synthesis will
delight you. He details
i analog system hardware
down to the level of tran-
7 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. | 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 discus-
sion of vector and raster display devices (with circuit
diagrams). | doubt many people are interested in con-
structing 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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ACCESS TO
FULL MEMORY,

STRUCTURE,

- COMPATIBILITY
‘ WITH
GW- & PC-BASICA,

AND WITH THE

POWER AND
_FLEXIBILITY
OF C OR PASCAL

BetterBASIC runs
existing GW-BASIC/PC-
BASICA 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

BASIC

s sl

Summit Seftware Technology, Inc™
106 Access Rd. Norwood, MA 02062

‘BetterBASIC is a registered trademark of Summit Software Technology, Inc. IBM PC
is a registered trademark of International Business Machines Corp. Microsoft is a
registered trademark of Microsoft Carp.

64 BYTE = JUNE 1986 Inquiry 332

BOOK REVIEWS

sound synthesis is becoming almost exclusively the prov-
ince of all-digital devices.

DIGITAL

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 sec-
tion provides a strong basis, both theoretical and prac-
tical, to explore this increasingly prevalent technology.
With an eye to the trade-offs between hardware and soft-
ware to best solve signal-processing problems, Chamberlin
takes us on an enlightening excursion through topics cen-

| tral to the discipline. These include digital-to-analog and

analog-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
analog signals and their numerical equivalents in digital
form, Chamberlin includes an excellent overview of the
difficulties involved in attempting to preserve the fidelity
of the audio 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
will 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 over-
come 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 signals must
ultimately be converted to analog form: In the digital world
we can 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 per-
cussive tone generation, Chamberlin provides the back-
ground to realize these functions entirely in software. How-
ever, with respect to the speed limitations of micropro-
cessors faced with realtime signal-processing re-
quirements, he includes a handy discussion on replacing
some digital signal-processing algorithms with actual
digital hardware, highlighting the trade-offs between ex-
ecution 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, all-
pass, notch, etc. Included are models for a practical filter
for “concert hall reverberation”” and a parametric chorus
generator. | was struck by the relative simplicity of the
digital filters as compared with their more complex (and
correspondingly 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)



THE PROFESSIONALS CHOICE

FrameWork

Software

Word Processing Editors

FANCY FONT $119
FINAL WORD |1 $219
MICROSOFT WORD $239
MULTIMATE $219
MULTIMATE

ADVANTAGE $269
OFFICE WRITER/

SPELLER $239
PFS: WRITE 89
SAMNA WORD (11 259
THINK TANK $109
TURBO LIGHTNING $ 59
VOLKSWRITER 3 $159
VOLKSWRITER

SCIENTIFIC $259
WORD PERFECT 4.1 $209
WORDSTAR 2000 $249
WORDSTAR 2000+ $289
WORDSTAR PRO $259
XYWRITE Il $239

Database Systems
ALPHA DATA BASE

MANAGER I 179
CLIPPER 359
CONDOR Il 339
CORNERSTONE 259
DBASE !l PLUS 369
KMAN 2 269
PARADOX 499
PFS: FILE/PFS:

REPORT 169
POWERBASE 189
QLA 199
QUICKCODE IlI 159
QUICKREPORT 159
R BASE 5000 359
REFLEX $59
REVELATION $499

Spreadsheets/

Integrated Packages
ENABLE $349
FRAMEWORK i $369
JAVELIN $549
LOTUS 1-2-3 $319
MULTIPLAN $135
OPEN ACCESS $258
SMART SYSTEM $489
SPREADSHEEY

AUDITOR $ 99
SUPERCALC 3 $209
SYMPHONY $449

NEC
Multisync

*CALL FOR SHIPPING COSTS

TERMS:

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certified check—add $5.00. Shipping and handling UPS surface—add $3.0C
per item (UPS Blue $8.00 peritem). NY State Residents—add applicable sales tax.

All prices subject to change.

<’sg9g |+'sg99

Graphics
CHARTMASTER
DIAGRAM MASTER
EXECUVISION
ENERGRAPHICS
FREELANCE
GEM DRAW
GRAPHWRITER

BO

COM
IN-A-VISION
MS CHART NEW
OVERHEAD
EXPRESS
PC DRAW
PC PAINTBRUSH
PFS: GRAPH
SIGNMASTER

Project Management

HARVARD TOTAL

PROJECT MANAGER

MICROSOFT
‘PROJECT

PROJECT SCHEDULER

NETWORK
SUPERPROJECT +
TIMELINE 2.0

Communications/

Productivity Tools
CROSSTALK
PROKEY
KEYWORKS
RELAY GOLD
REMOTE
SMARTERM
SMARTCOM ||
SUPERKEY

Statistics
SPSS/PC
STATPAK-NWA
STATPAC GOLD-

WALONICK
SYSTAT

Desktop Environments

DESK ORGANIZER
GEM DESKTOP
SIDEKICK

Network Applications
DBASE i1l LAN PAK
KMAN 2
OPEN SYSTEMS
R BASE 5000
REVELATION
WORD PERFECT

$279
$249
339

269
$259

$575
$299

$399
$419

1I

Languages/Utilitles

CONCURRENT DOS $179
€86 C COMPILER 299
FASTBACK 99
LATTICE C COMPILER 269
MARK WILLIAMS C 319
MICROSOFT C

COMPILER $249
MS BASIC COMPILER :249
MS FORTRAN 220
NORTON UTILITIES 59
QUICK BASIC 75
TURBO PASCAL 49
XENIX Call

Accounting

BPI 299
GREAT PLAINS 479
{US EASYBUSINESS 309
ONE WRITE PLUS 159
OPEN SYSTEMS 409
PEACHTREE 259
REAL WORLD 398
STAR ACCOUNTING

PARTNER It $529

Hardware *

Multifunction Boards
AST ADVANTAGE (128K) $359
AST 6 PAK PLUS gn() $229
AST RAMPAGE P $319
AST RAMPAGE AT $459
GOLD QUADBOARD (0K) $419
INTEL ABOVEBOARD PS

(8aK) $320
JRAM AT -3 (0K) 230
JRAM 3 (0K 179

ORCHID CONQUEST
(0K) $279
ORCHID ECCEL (0K) $459

PC TURBO 286 {0K) 899

PC TINY TURBO 286 549

PERSYST TIME SPECTRUM
(384K) 279

QUADBOARD E!MK) 249
SILVER QUADBOARD

(0'3
TECMAR CAPTAIN
(384K)

$219

LOWEST PRICE
GUARANTEE!

We will match current
nationally advertised
prices on most products.
Call and compare.

1.800-221-126

Display Boards
HERCULES GRAPHICS
ARD

C
HERCULES COLOR
CARD

$159

PARADISE COLOR/

MONO $169
PARADISE MODULAR

GRAPHICS $259
QUADRAM EGA+ $379
SIGMA EGA 350 $379
SIGMA COLOR 400 $449
STB EGA PLUS $399
TECMAR GRAPHICS

MASTER $469

TSENG ULTRA PAK $429
TSENG ULTRA PAK-S  $369

Emulation Boards

AST 5251-11 + $649
AST 5251-12 $499
AST BSC $489
AST SNA $599
CXI 3278/9 Plus $849
IRMA $799
IRMALINE $999
Modems

AST REACH 1200 $359
HAYES 1200 $389
HAYES 12008 $349
HAYES 2400 $579
HAYES 24008 $549
TRANSNET 1000 $279
VENTEL 1200

HALF CARD $369
WATSON $319

Mass Storage/Backup
EXCEL STREAM 60 TAPE

(INT(! 899
IOMEGA BERNOULLI
BOX-10+10
IRWIN 310A 10MB TAPE
T $850

(EXT)
IRWIN 110D 10MB TAPE
LlNT)s $479
MAYNSTREAM 60MB TAPE
8NT) 1
MOUNTAIN DRIVECARD
20MB 899
PLUS HARDCARD 10MB  $689
$1295

PRIAM 42MB AT
SYSGEN SMART IMAGE

20 MB LINT) $625
TALLGRASS $Call
TECMAR QIC-60AT TAPE

(INT) $1199

Library
Case

MultiMate

Diskette

Word
Perfect 4.1

Monitors

AMDEK 600/722
NEC MULTISYNC
PRINCETON HX-12

PRINCETON MAX-12E

PRINCETON SR-12
PRINCETON HX-12E
PRINCETON HX-9
TAXAN 122 AMBER
TAXAN 630/640

Networks

AST PC NET
ORCHID PC NET
3 COM

Printers/Plotters
BROTHER TWINWRITER

DIABLO
EPSON FX-85
EPSON FX-286
EPSON LQ-800
EPSON LQ-1000
HP 7475A

JUKI 6300

NEC 3550
OKIDATA 192
OKIDATA 193
Tl 865
TOSHIBA P321
TOSHIBA P41
TOSHIBA P351

Input Devices

KEYTRONIC 5151
KOALA
MICROSOFT MOUSE

PC MOUSE W
PAINTPLUS

Accessories

CURTIS SURGE
PROTECT ORS

DATASHIELD BACKUP
POWER
GILTRONIX SWITCHES

MASTERPIECE PLUS

MICROFAZER INLINE
BUFFERS

TRIPPLITE BACKUP
POWER

256K RAM SET

8087 MATH CHIP
80287 MATH CHIP

with your order “-

In New York State call (718) 438-6057

MON.-THURS. 9:00AM-8:00 PM
SUN. & FRI. 9:00AM-4:00 PM

\ < N

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

FAX: 718-972-8346

$429/539

$599
$449
$179
$579

9
$469/539

$Call
$Call
$Call

$939
$Call

$Cail
$Call
$Call
$135
$call
Call
39
$135
$199
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/*LOWEST PRIC

%NO SURCHARGE .
+-.{ ON BANK CARD

LICON SPECIALTIES

Q N O o
G4
/ PriNTERS HARDWARE SIS
# Anadex AllModcls. Save MODEMS v, o\ o
Brother All Models ... Save  Silver Reed AT&T \O S
# Cannon LaserPrinter $2099  EXP400 Purulllle: : : :1‘7)3 X)D(i‘Eannu\ 5309 (o]
Citizen MSP-10 .§255  EXP550 Porallel or Serial nchor Automation
) 5389  EXPBOO Parallel or Serial . - $619 Anchor Express : 5235 DISK DRIVES
MOB1S Toshib: s, L Alpha Omega Turbo 10 5515
X ..$319 foshiba 321 . .. .Save urbo .
. ..5485 P35] Paraltel & Serial $969 HAVES Turbo20. .. . - $515
Promier 35 5409 AllModems .. ... ....... ... Save Trfsmem 5675
7 Du:g’s“ulu'h T vy L) o TOSHIBA Prametheus All Models Save lomega
# Dioblo D-25 p . $529 321 Parallel US Robotics Courier 2400 . ... . .. $389 Bernoulli Boxes for IBM . Save
B 's1079 321 Serial .. Possword 1200 5180 BernoulSoxes for o ‘Save
Printer Models . . .. . ........Save 341 Parallel Ja Microlink 2400 $379 Paradise Macintosh Hard Disk Save
Qi D 341 Serial & Parallel ... . ... $879 COMPUTERS BOARD
EPSON
351 Seriol & Paratlel . ....... $985 Z ithC AST Advont 5389
All Printer Models . ... ... .. Save BEREES enith Computer Products 2 ST N s L 539
ampage .
5;‘8?) :223 Maoxell MD-2 Plastic Box (Qty 100) $125 SAVE up 10 50% Six Pack Pls -$219
:IEC ..... Sany MD/2(Qly 100) $120 A p Susa Hercules Color Card .$149
3510, 3550, 3515, 3530 5729 MONITORS 2-138 All Models sate Grophic Card .$305
8810, 8830, B850 $1039 Amdex All Monitors Save 7.148 All Models Erer Intel
NEC All Monitors Save 71 Above Boards ... Save
REYRE" B7 N oo W o Save > Save
Princeton Graphics . . Save 7.200 Maynard Hordeard . .$549
EN360 . ... ... $379 S A savs B s - Save Paradise Modular Graphic 06.1 $239
Elf 370 At $379 eni els .Sawv P £ .
OKIDATA VIDEO TERMINALS PANASONIC Five Pak . $115
N Qume QVT Green 101 $299 Sr. Partner Pual Drive .. ... ... .. .. 31599 Quadram
All Printer Madels .. .. .. .... Save QVT Amber 101 s$314 Excc. Portner Dual Drive. .. .. .. . . -$2129 GO"L& Silver Boards : 530;3
Panasanic 1080 . . . .$219 Wyse 30 $299 TOSHIBA Quadlink .5
1091 | $235 50 5419 T-1100 L 52389 @QuElEerss .$365
1092 $309 75 $559 WYSE Tec Mur Graphies Master . .$445
1592 L : $429 Wyse B5 . v 5439 Wyse pe 11001 ..o $979 SopQinllo e mon R KL 18155
KXP3IS] L. $399 Wyse 350 $859 Wyse pe 1100-20 $1539 PLOTTERS
STAR MICRONICS Zanibiz2g asa Epsan Hi-80 Saye
Z.29A $559 KEYBOARDS
All Printer Models ... ... ... Save 749 . ... Save Keytronics 5151 $159
. -
TRAINING " IBM PC AND 100% Compatibles SPREADSHEETS ;
ight Simulator Lotus 1-2:3 ave
Typing Instructor 7 528 COMMUNICATIONS WORD PROCESSORS Bl e it s112
Typing Tutor Il : 8 528 CompuServe Starter Kit Y .. Best Price: teading Edge Word Processor . .48 Spreadsheet Auditor 2.0 $82
Crosstalk XVI . . $92 Leading Edge W/P w/Spell & Mail .595 o g 549
INTEGRATIVE SOFTWARE % T ‘$1a5 Lightening - ... : ...555 e . — v
lE:nabIeL]k““. P S o s;uva S s92 e LA $228 Supercalc 3(Ver.2.1). . $179
ramewaor ave Multimate 3.3 - [
SRS 5399 Sl e o sove MONEY MANAGEMENT
Symphony save UTILITIES e =t 3 Doilars & Sense w/Forcast $94
Copy I1PC .. $19 jordstar Pro Pack . ey 5233 Tobias Managing Your Money .$ave
GRAPHICS o o< L gy . sar Word Perfect (Ver. 4.1). $196 DATA BASE MANAGEMENT
e e e . “H7 Wedstar200020..5233 Gl
- ilties 3. ase 11l Plu :
Energraphics . 5159 Sidekick G " e30 Wordstar 2000 Plus 2.0 $278 _ A "$79
In-AVislon ..o $249 Sidekick (Unprotected) . .. ... .. ..547 LANGUAGES Knowledgeman |1 5279
Microsoft Buss Mouse w/PC Paintbrush 3.0 . $107 Sidekick— Superkey (Bundle) $85 e —— " $227 Nytshell 2.0 . 895
Microsofs Chart . .. $169 Sebeps @ s3a cpnloy(ficosof) PES: File $76
Microsoft Serial Mouse $120 Szt $39 foiagComaliot(Miciosolt) g LTl gl R0 PFS: Report 567
Newsroom .. ... .. $32 i Mo 539 k;‘;';:: i::n"“;tf'( b A s:g: Qul;kce::e . 5138
= i . . .
o T £t sl-‘,z PROJECT MANAGEMENT Pascal Compiler (Microsoft) ...$174 et s;g:
s P ¥ +30 Harvard Total Project Manager $262 Quick Basic ....$57 L gt
e 134 Microsol Project ... .. $229 Run C ntexprater .. . .. $82 ok Tonk : =R 13592
Tvggmgs er'v.”;);’i 1'3,;,( ool S Super Project Plus . ... ... $237 Turbo Paseal 3.0 . . I Ry G $38 R:Base 5000. . . .. ... $319
e Mkt e Timeline 2.0 .. 8219 Turbo Database Toal Box . . ... $30
: MACINTOSH
UTILITIES DATA BASE MANAGERS ACCOUNTING WORD PROCESSORS
Concertware Plus . $36 Business File Vision . . . .$199 Polantir G/L $74 Hayden Spelier
CMopy I\INMM v le File Maker . " 596 Palantic A/P $74 Microsoft Word
s “5:_ ’0"7 % e 1Know It's Here Somewhere . ... .. ... .$33 Polantir A/R ..874 MaeSpell Plus
19 TRl sk - P Microsoft File ...$110 Poachtree G/L $84 Mat Lightening Sl
Sidekick w/Phone Link . Omnis 111 ..$243 Peachtree A/R $84
/!
Smooth Talker . 549 i AD s143 e ) <84 INTEGRATED SOFTWARE
SPREADSHEETS Think Tank 512 .$96 Rags to Riches-3 Pak (G/L, A/P, A/R) $247 Relix20 . . ..... .
Chat et b 2 $72 LANGUAGES ACCESSORIES Microsoft Excel -
3‘;‘;?:” R 5:143 Basic 20 .. ot .$87 Mac Tote Carrying Case 556 GRAPHICS
L S Consulair Cw/EP. (New Ver') $255 MacVision . $166 Accessory Pack | ..522
TRAINING Experlogo . ...575 MousPad (by Moustrak) ... ... .. ... ... $7 Click Art .$28
Maslertype ... 528 Microsoft Fortran $170 Printer Ribhon . . . B -0 e EnS6) Mac Draft . . . .$139
Mind Prober . ....526 Microsoft Loga A ..$73 The Easel $12 MacPic#18&2 .$28
; ; The Knife I1f 528
gg::g 'Ir:::;?:‘: c 1A e o B :gg MONEY MANAGEMENT POCKOREO KRR, oy, . EUak B S T S0 o he S N $9 ;:oncdv Seel:rgs "
o A T I Ty Dollars & Sense ... ... ... 578 DISKETTES Video Works . _$
COMMUNICATIONS Doltars & Sense Forecast Module .$38 SONY Disks { 10 Pack) 5.5. " $18 S
Smartcomil. ... ... sga Mac Home Accountant. . .$72 SONY Disks (10 Pack) D.S. ... .. .. $27
UTILITIES/COMMUNICATIONSS WORD PROCESSORS GRAPHICS
Copy MPlus . - oo ey 5189 k
o Foi : :gg Bank Street Writer ..$39 g'“’i R :12?
e, ey 7 Bonk Street Speller . 3aS30. 1 g | o R e | .
A ] s Sl stbal g3 At 532
Crosstack. ... .. ) ..s94 T " s75 PRS: Graph .568
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it is indicative of the discipline’s broad scope of applica-
tion. As with the filters, we are given the basis for an all-
digital approach to the problem. The section on digital
synthesis and modification concludes with a brief history
and discussion of several music software systems. The bulk
of the discussion centers on several algorithms and pro-
grams developed and used by Chamberlin in his own com-
puter music applications.

The final section of the book concentrates on the design
and workings of several real-world (commercially available)
synthesizers 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 pro-
liferation 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 hard-
ware versus software issues weighted too much in the
direction of hardware, and | would have liked to see more
algorithms and fewer circuit diagrams, the information con-
tained in Musical Applications is useful and instructive. You
would have to collect many reference works to amass the
details provided in this single volume.

Donald Swearingen (100 Valencia St. #261, San Francisco, CA
94103) is a freelance software developer. consultant, and musician.

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

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 1 think most
music students would have a hard time with much of the
material. [ envision the prime reader to be a personal com-
puter 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
areader to imagine what a variety of waveforms will sound
like. This task is not left to the reader's imagination, how-
ever, as the authors supply several references to commer-
cial music examples,

ISSUES

Several temperaments and the relative harmonic struc-

tures of the intervals contained therein are explored, but

the authors withhold opinions on their merits or applica-
(continued)
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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 ap-
proximate 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 pro-
cess 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

Dodge and Jerse explain how the basic concepts of syn-
thesis are interrelated. The components include amplitude
envelopes, harmonic spectrums of different waveforms,
and various styles of modulation, and the authors han-
dle them in a manner that does not require a great knowl-
edge of physics. Given the approach of the book, how-
ever, 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-criented 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 ex-
amples. Music students might have trouble with this sec-
tion, but | recommend it for an enhanced understanding
of harmonic spectrums.

GAINS AND LOSSES

I found the chapter on speech synthesis useful only for
synthesizing telecommunication recordings. | think a
general reader would be more interested in sampling and
musical-capture techniques whereby the limitless articula-
tions 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
| want is high-quality production of the sound, and that
requires a good delivery system. The psychoacoustics in-
volved 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 elec-

tronic signal processors for composition enhancement.
For my purposes, this book is strictly a reference. | would
point the novice computer synthesist to a more example-
oriented 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)



“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

X [N

Open Access

| 3950 l

O W | The bottom line is this: compare all you get with Open

Access—a powerful Relational Database, Spreadsheet,
Graphics, Word Processing, Time Management and com-
munications—add in a new low price and you'll see
why you can’t afford to compromise any longer.

But just in case you don’t need all that Open Accevs has
to offer . . . yet . . . we offer Open Access Entry for 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.

v

N

INTEGRATED SOFTWARE o~

SOFTWARE PRODUCTS INTERNATIONAL
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Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corp.;
Framework is a trademark of Ashton-Tate.
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doubly useful, as it assumes the reader is new to the ter-
minology. I recommend this book as an additional refer-
ence to an existing computer music library, but not as a
first or only work on the subject

DRIVE
INN

Randall Graves (542 East 400 S, Springville, UT 84663) is a pro-
grammerianalyst for Dynix Inc. of Provo, Utah. He composes, records,
and performs electronic music.

FOUNDATIONS OF COMPUTER MUSIC

Enclosure & Reviewed by Stan Czarnik
power supplies

for I n Foundations of Computer Music, editors Curtis Roads and

John Strawn bring together 36 articles demonstrating

FLOPPY, that the evolution of the “intelligent instrument” is des-
WINCHESTER, tined to continue. The book is intended for both informed
TAPE DRIVES, hobbyists and computer music professionals, but the
SINGLE BOARD sheer clarity of the contributions should quiet the fears
of anybody curious enough to pull the book off the shelf.
COMPUTERS
& S-100 SYSTEMS THE BINARY BEAT
. Computer music follows from a technology capable of rep-
8 inch resenting sonic events in the form of binary digits. Indeed.
5inch digital conversion is what distinguishes computer music
3inch from its analog ancestor. electronic music. The first sec-
tion of Foundations amounts to a survey of various digital-
synthesis technigues, including additive synthesis, frequen-
cy 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
Call or write of these elements can then be transformed into highly
for free precise analog signals. or the representations can be
' manipulated by the composer to make musical sounds

catalogs & =

»“—'!

; : never before heard. As contributor Neil Rolnick tells us.
application ,l I II, | the restrictions imposed by additive synthesis forced his
assistance ; ﬂ computer music team to do certain things “awkwardly or

L not at all”
i - These difficulties are overcome to some extent by newer
: g modes of control described by Curtis Roads in two elegant
articles on waveshaping and granular synthesis. Waveshap-
ing operates directly on the waveform. The key to wave-
shaping is known as the transfer function. which can be
thought of as a line on a grid with values between -1 and
+1 on the horizontal axis and corresponding values on
the vertical. Granular synthesis is another way of working
with the waveform, only this time with little pieces of it.
i The number of ways in which grain samples can be re-
' e arranged using a computer is endless, and the results are
=| \ |I (Ci .y“ ‘ | .\ | entirely unique. By systematic grain deletion a sound can
k valk|®, be made to “evaporate” or. by reversing the process,
RESEARCH CORPORATION coalesce and crystallize from the inside out.
8620 Roosevelt Ave. « Visalia, CA 93291
209/651-1 203 DEDICATED TO MUSIC
Some sections of Foundations are devoted to computer
music hardware and software, and joint consideration
(continued)
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Two great reasons

to buy Turbo Pascal:
System Builder *99°° and Report Builder °75°

From the Designer Series™ by Royal American Technologies.
Now, experience the magic of 5th generation software.

It’s a state-of-the-art program gen-
erator that automatically builds a

relational database application for

you in just seconds. You just paint
your screen and datafile layouts.

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 program-

ming professionals with more flexibility
and horsepower than any development
tool on the market (guide is provided.)

REPORT BUILDER CYCLE: |

Key in the report parameters on screen

Print your listings
» New report format for reference
* Report element layout

'Prgs_s' Key in the report data elements on screen
;:ayﬁ‘ Report Builder automatically writes the
secs* program code and links it to your datafile

Print your listing
¢ Report program source code listings
Compile the report builder code using the
Turbo Pascal™ compiler

Attach the new report module to you
system menu

SYSTEM BUILDER CYCLE:
Paint the menu screens

Paint the application screens

Press \ Define the datafile(s) on the screen

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

Print your listings

e Program source code listing * Datafile
layouts ¢ Self-documenting program
(includes screen schematics)

Compile the System Builder code'using
Turbo Pascal™ compiler

Start using the completed system

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

REPORT BUILDER FEATURES:

¢ Automatically generates Indented, Structured Source
Code ready for compiling Turbo Pascal (no program-
ming needed)

* Automatically 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 containing an unlimited number of
Sub-Headings, Sub-Totals and Totals

* Page breaks on Sub-Totals

* Report Builder wiil generate Report Programs which
can contain Report Elements not just restricted to Data
Elements. Reports can also include Text Strings, Vari-
ables or Computed expressions containing references
from up to 16 Datafiles

* Use range input screens produced by System Builder to
allow End Users to sclect portions of a report as needed
(i.e. specific account ranges can be requested)

* Produces standalone Report Modules

* Easy-to-use Interface Program 1o access dBase Files

SYSTEM BUILDER PERFORMANCE

(Typical 10 screen 8 file/index application)

SYSTEM
TASK BUILDER DBASE ™
Planning and Design 60 minutes 60 minutes
Screen Painting 15 minutes 3 hours
Programming 2minutes 10 hours
Elapsed time to 1 hourand 14 hours
completed system 17 minutes

< ZROYAL AMERICAN Zhctpis (oot
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SYSTEM BUILDER FEATURES:

* Automatically gencrates Indented, Structured, Copy
Book Source Code ready tfor compiling with Turbo
Pascal (no programming needed)

¢ Paint Application and Menu screens using Keyboard or

Microsoft Mouse ™

Finished Application screens all use System Builder’s

In-Line machine code for exceptional speed

Use fully prompted Screen Guidance Templates™ to

define up to 16 Datufiles per application, cach record

having an Unlimited Number of fields

Define up to 16 Index Keys per application database

Paint functions include:

—Center, copy, move, delete, insert or restore a line,
Go straight from screen to screen with onc keystroke

—Cut and paste blocks ol text screen to screen

—Draw and crase boxes, Define colors and intensities

— Access special graphic characters and character fill

Supports an unlimited number of memory variables

File Recovery Progrum Generator to make fixing of

corrupted datafiles an automatic process

Automatically modifies datafiles without loss of data

when adding/deleting a field

Menu Generator with unlimited Sub-Menu levels

Experienced developers can modify the System Builder

Develop systems lor Floppy or Hard Disk

Modify System Builder®s output code to include Exter:

nal Procedures, Functions and Inline Code

Easy-to-use Interface to access ASCII and dBase Files

VARS, System Integrators and Dealers,

let’s work together. Your inquiries
are always welcome. (415) 397-7500.

j Royal American Technologies
§ 201Sansome, Suite 500
g San Francisco, CA 94104

! (800)654-7766
g California(800)851-2555
Ask for Operator 105.

B Please rushme: __ copies of SYSTEM
I 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.

Name =

Address

q
I
I
I
I
1
I
I
1
1
I
1
1
I
1
I
I

City 2t 50}

State Zip

Phone

Payment: ([0 Check [ Money Order
[ Cashiers Check [JAMEX
[JVISA [IMASTERCARD

] Expiration date =

I Card Number - o

| Signature

30-Day Money-Back Guarantee. Not copy
1 protected. $10 restocking fee if envelope is
opened.
. System Requirements—System Builder/Report
Builder: IBM PC/XT/AT!, or similar, with minimum
256K RAM, dual floppy drives. or hard disk. color
| monochrome monitor, MS? or PC DOS' version
2.0 or later, Turbo Pascal Version 2.0 or laler
(Normal. BCD or 8087 versions).
lTrad:marks of Internationat Business Machines Corp.
“Trademark of Microsoft Corp.
B “Turho Puscal is a registered trademark of Borland Inernatianal. [
“dBASE is a registered trademark of Ashton-Tate.
i —
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Introducing
(lassic PC/XTIAT

Multiuser
System.

the

1It’s the multiuser system that gives you
what you've been lookmg for. Full IBM PC™
software and hardware compatbihity. High-
speed performance. Cost savings.

It delivers full DOS 3.1 compatibility. You
can run all popular PC/XT programs.

Even single-user programs run in true
multiuser mode. And you can run new pro-
grams created for multiple users and networking
with more sophisticated record-locking, mclud-
ing dBase?" RBase 50007 Open Systems"

Word Perfect™ and more.

It’s fast! Three users run at mere AT
speed, five users run at XT speed.

It’s a true multuser system, with DOS 3.1
record locking and file sharing. You have all the
benefits of a multiuser system; Data, software
and peripheral sharing. Better communication.
Enhanced efficiency.

Each user 1s a complete PC. Sumply con-
nect an [BM or IBM compatible monitor and
keyboard to your PC/XT/AT and you’ve added
a new user with up to 640K. Each user runs
mdependently while able to share files, records,
programs and peripherals with other users.

1BM PCIXT/AT 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 SS/ Software.



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 800/ 392-8324, in CA
800/ 338-0777. CLASSIC TECHNOLOGY
CORPORATION, 2090 Concours Dr.,

San Jose, CA 95131,

= "1 E E 408/434-9333.

.. 2\ /W\ /m\ A/m\

And to top it all off, its 40% the cost of
LANs. Now you can add more users to your
existing PC/XT/AT instead of buying more PCs
and LANs.

In a word, it’s ¢¢ . . .

g CLASSEC...

Everything you always
wanted mn an [BM.
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Ak KADAK Products Ltd.

Real-Time Multitasking Executive

= No royalties

® Source code included
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m [deal for process control
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{BM is a registered trademark of International Business Machines, Inc.
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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 execu-
tion of computer music in real time calls for as much pro-
cessing 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 ap-
pearance 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-micro-
program computer capable of 900,000 fixed-point multi-
ply 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 re-
quire subtle notational alterations; by the same token,
replacing four eighth notes with eight sixteenths may af-
fect the feel. This kind of flexibility is very difficult to get
in musical software. Section I, "Software Systems for
Music,” shows how complicated it can be to get around
this problem.

The joker in the pack is John Myhill's progress report
on the creation of a “semistochastic music language, a
computer program designed to produce sequences of fre-
quencies that are neither random nor non-random.’ En-
tirely 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 increas-
ingly coherent while another voice disintegrates.

PERCEPTIONS

Roads and Strawn end the book with three articles focus-
ing 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 manip-
ulation 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 com-
puter books that will not be out of date by the time you
get a chance to read it. The editorial philosophy is under-
scored consistently from cover to cover. Foundations covers
the basic things that everyone with & 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, 1L 60622) is
a teacher, musician, and technical writer whose hobbies include ex-
perimenting with high-voltage electricity.

(continued)



SWITCH 1S ON!

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,
KnowledgeMan/2 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
Enhance your business presentations and com-

munications with fully-integrated options for color

graphics, text processing, forms painting, report

generation, remote communications, mouse pro-

cessing, natural language processing, and others.
Versions for local area networks are also available.
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md[)s'

mdl)s

For the beginner, KnowledgeMan/2 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. Every-
one 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.

ian/2

THE UNIVERSAL KNOWLEDGE MANAGEMENT SYSTEM

e e “mdbs” and “KnowledgeMan/2' are regrstered trademarks of Micro Data Base Systems, Inc.
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PCjr price!

Expansion Bus and more..

Floppy Drives...

IBM PC AT performance!

* AMPRO Little Board/186
- 8Mhz 16 Bit 80186 CPU

" . SCSI Bus Hard Disk Interface
+ DOS Compatible ROM-BIOS
g - Boots PC DOS 2.x, 3.x
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* Expansion Board for 512K (1Mb total) 8087-2 Socket,
Real-Time Clock, 8530 SCC 2 Channel RS232/422, Buffered
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* AMPRO Little Board (Z80) Same as 80186 board but
Z80A CPU, 64K RAM, 16K EPROM, CP/M 2.2 & ZCPR3 and
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Enclosures w/Power Supply...
call for current price
Xebec Owl SCSI Drive—Low power 1/2 Ht Drive w/built-in
Controller 10/20Mb... $499/$649
Terminals: WYSE, QUME, KIMTRON....
Power supplies, cables, connectors in stock
Complete technical support. Assembled systems available. Write or call for
free catalog. Most orders shipped same day.
VISA, MasterCard, Money Order, C.O.D. Checks allow two weeks.
Purchase orders and bids welcome. Prices FO.B. Prairie View, IL.

1BM PC AT PCjr. PC DOS are Irademarks of International Business Machines Corporation
Concurrent DOS s a trademark of Digital Research, Inc Xebec Owl is a trademark of Xebec, Inc.

INC

+ 512K RAM—No Wait-States
« 2 Serial Ports 50-38.4K Baud
+ Parallel Printer Port
« 4 Drive Mini/Micro-
Floppy Controller

$499

from $99

from $395

15945 West Pope Blvd.
Prairie View, IL 60069
(312) 537-7888

ATTN

DEALERS:
Send Us 3 Vendors'
Names From Which You
Now Purchase on Your
Company Letterhead w/a
Copy of Your Resale Card

IBM® PC/XT COMPATIBLE
DO-ITYOURSELF KIT—NO SOLDERING

~ NOW ONLY

S479%

Sl You Assemble

YOU SAVEN!

STOCK
23-640

ALL
YOU
NEED
IS A
SCREW
DRIVER!!

W PC/XT Compatible 8-Slot Motherboard

WW/256K RAM & ERSQ BIOS on 640K
Motherboard (8088 16-Bit 4.77 MHZ)

M Fioppy Disk Controller Card, up to 2 drives

WOne 360K DS/DD Slim Drive

M Easy Assembly - No Soldering

ll‘ll’llll!l‘,
I

'|||\\
U T N

)

M 135W Power Supply

M Keyboard. . .Similar to Keytronics 5150
M Fiip-Top Case

W90 Days Warranty on Parts & Labor
B 134-Page Computer Instruction Manual
B Monitor Optional

OUTSIDE CALIFORNIA

1-213-329-3384 » 1-800-231-6491
NO COD, No Open Account - Only Prepaid or
Credit Card Orders. Add 10% Shipping & $2.00
Handlin? Fee. Credit applied if freight is less than 10%
California Residents Add 6%2% Sales Tax

ASK FOR OUR 24-PAGE CATALOG | 15

DEPT BYTE/MAG ¢ PO. BOX 2320
GARDENA, CALIF. 90247-0320
OPEN: 8:30 - 5:00 Monday - Friday

Sorry No Walk- ln Orders - Strlctly Mail Order Only
of Int'l Bus. Corp.
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ELECTRONIC AND COMPUTER MUSIC
Reviewed by Gregory Lent

n this informative treatise on the history of electronic

music, Peter Manning takes us back to 1897, when the
Dynamophone was patented by Thaddeus Cahill in
Holyoke, Massachusetts. It was the first fully developed
sound-generator system that was operated via a keyboard.
It weighed 200 tons and cost $200,000. Numerous interac-
tions between composers and scientists prior to 1945 are
highlighted at the beginning of the book. The four sec-
tions that follow cover developments from 1945 to 1960,
new horizons in electronic design, the electronic reper-
tory from 1960, and the digital revolution. A bibliography
and lengthy discography are included, but unfortunately
this historical perspective does not mention MIDI.

After World War II, the revival of the arts was accom-
panied by advances in technology that provided incen-
tives for American institutions to support the development
of electronic music. In Europe, Pierre Schaeffer's ex-
periments led to the discovery of the amplitude envelope
(attack, body, and decay). This work includes such tech-
nological leaps as the birth of the transistor in the 1950s
and the first voltage-controlled synthesizer. The book con-
tains figures showing frequency and amplitude controls,
waveforms, etc., that assume the reader has a background
in the science of 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, with descriptions of hardware, lan-
guages, 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 facilities
resulted in systems such as the VOCOM, developed at
EMS Studio in England, and the Synclavier, developed at
Dartmouth College. Other synthesizers are discussed. al-
though most have more memory or have been super-
seded since this book was written.

The main drawback of Electronic and Computer Music is its
failure to mention MIDI. which became the standard after
the winter NAMM (National Association of Music Mer-
chants) show in 1982. Because this book was published
in 1985, at least a mention in the “outlook for the future”
concluding chapter would have contributed to its historical
relevance. Of course, MIDI has advanced so rapidly since
1982 that Manning could have written another book of
equal length on that topic alone.

Overall, this book is an excellent reference on the history
of electronic music from the late nineteenth century to
the mid-twentieth century. It fails, however, to bring the
reader up to the present—an insurmountable task in an
industry that doesn't stand still long enough for analysis. m

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



Before you buy DBase
Ill, QuickCode and
Clipper, look at
TAS-Plus

TAS-Plus just made it faster, easier and
cheaper to build database applications.

TAS-Plus combines the power of a
Relational Database with the ease of a
Program Generator. Then TAS-Plus adds
a Runtime Compiler to produce
lightning-fast finished code.

Look at what TAS-Plus gives you:

Relational Database

4th Generation Language
Screen Palnter

Program Generator
Report Writer

Source Code Editor
Runtime Compiler

TAS-Plus 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-Plus even reads your old DBase files.

BUSINESS
QTUULS

The following are registered trademarks of these companies:
TAS-Plus, The Accounting Solution, Business Tools, Inc;
DBase Ill, Ashton-Tate; CP/M, Digital Research; IBM PC/XTIAT,
International Business Machines Corp; QuickCode, Fox&-
Giller; Clipper, Nantucket Inc.

“ Copyright 1986 Business Tools, Inc:
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L
TAS-Plus
writes the
program
for you

With TAS-Plus, you can start building
professional database applications on
day one. Just “’paint” the screen the
way you want and TAS-Plus writes the
program for you. You can even paint
using different colors or graphic
characters. And custom reports are just
as easy.

TAS-Plus has over 86 commands and
200 options available in its Source Code

Editor, so you won't run out of room to
grow.

Easy to use features

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.

All this for just ‘69

TAS-Plus would be respectable at any
price, at $69 it's awesome.

Order Today
1-800-648-6258

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

r--------------1

TAS

NOT COPY-PROTECTED
YES! Rush me the following items.
Qty. Item

Shipping add $8 USA,
$25 outside USA
WA res add $559 Tax

Price Subtotal

Shipping
Tax

Amount Enclosed

(US funds only)
Shipping Address:
City:
State: _ . Zip: =
Telsphone: oo o . . e
Payment: VISA MC AMX Check

Credit Card Expiration Date:

Card Number: SR

‘ ,
G Gh GE G OGN OD U O O O O G G B G B D O O ue me an

Name on Card:

]
]
1
]
]
]
i
]
1
1
' Name:
1
]
]
]
1
]
]
]
]
1
]

30day MoneyBack Deal*======mccaman==

TAS-Plus comes with a 30 day money
back guarantee (less $15 handling fee).
TAS-Plus is available for the IBM
PCIXTIAT and fully compatible
computers. Limited versions available
for CPIM and non-IBM machines.

BUSINESS TOOLS INC.
4038-B 128th Ave. S.E., Suite 266
Bellevue, \)(/ashington 98006

(206) 644-2015
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E-V.ENT

QUEUE

June 1986

ENGINEERING SUMMER CON-
FERENCES, Ann Arbor, Ml
Engineering Summer Con-
ferences, College of Engi-
neering. The University of
Michigan, 300 Chrysler
Center, North Campus, Ann
Arbor, MI 48109, (313)
764-8490. June—August

VISION '86: APPLIED
MACHINE VisioN CoON-
FERENCE AND EXPOSITION
Cobo Hall, Detroit, MI.
Vision ‘86, One SME Dr,,
POB 930. Dearborn, Ml
48121, (313) 271-0777.
June 3-5

1986 NATIONAL EDUCA-
TIONAL COMPUTING CON-
FERENCE (NECC '86), San
Diego, CA. NECC '86. Uni-
versity of San Diego, School
of Education, Alcala Park,
San Diego, CA 92110, (619)
260-4539. June 4-6

THIRD ANNUAL CONFERENCE
ON WRITING FOR THE COM-
PUTER INDUSTRY, Plymouth,
NH. Dr. Richard Chisholm,
Reed House, Plymouth State
College, Plymouth, NH
03264, (603) 536-1550. ext.
301. June 7

ASSOCIATION OF SMALL COM-
PUTER USERS IN EDUCATION
19TH ANNUAL SUMMER CON-
FERENCE, Myrtle Beach, SC.
Jack Cundiff, Horry-George-
town Technical College, Con-
way, SC 29526. june 9-11

NATIONAL DATABASE & 4TH
GENERATION LANGUAGE SYM-
PosiuUM, New York, NY. Soft-
ware Institute of America
Inc.. 8 Windsor St.. Andover,
MA 01810. (617) 470-3880.
June 9—12

NETWORK MANAGEMENT/
TECHNICAL CONTROL, World
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Trade Center, Boston, MA.
CWi/Conference Management
Group, 375 Cochituate Rd..
Framingham, MA 01701,
(617) 879-0700. June 9-12

SUMMER 1986 UNIX Con-
FERENCE AND EXHIBITION.
Atlanta Hilton Hotel,
Atlanta, GA. USENIX Con-
ference Office. POB 385,
Sunset Beach. CA 90742,
(213) 592-3243. June 10~-13

24TH ANNUAL MEETING OF
THE ASSOCIATION FOR COM-
PUTATIONAL LINGUISTICS.
Columbia University, New
York, NY. Don Walker (ACL),
Bell Communications
Research, 445 South St.,
MRE 2A379. Morristown, NJ
07960, (201) 829-4312.

June 10-13

CLINICAL LABORATORY COM-
PUTER SYMPOSIUM, Ann
Arbor, MI. Betty Phillips,
The Towsley Center for Con-
tinuing Medical Education,
Box 057, The University of
Michigan Medical School,
Ann Arbor, M1 48109-0010,
(313) 763-1400.

June 12-13

C '86—INTERNATIONAL COM-
PUTER EXHIBITION COLOGNE:
COMPUTER, SOFTWARE, ELEC-
TRONICS, Cologne, West Ger-
many. KdélnMesse, POB
210760. D-5000 Cologne 21,
West Germany; telephone:
(0)221-821-1; Telex: 8873426
mua d; in the US., Hans |.
Teetz, German American
Chamber of Commerce Inc.,
666 Fifth Ave, New York. NY
10103, (212) 974-8836.

June 12—-15

MANAGING INFORMATION
SYSTEMS EFFECTIVELY.
University of Western
Ontario. London, Ontario.
Canada. Canadian Informa-
tion Processing Society, 243
College St.. 5th Floor,
Toronto, Ontario M5T 2YI,
Canada, (416) 593-4040.
June 15-20

SYNERGY '86. CONFERENCE
ON FUNCTIONAL INTERFACING
FOR COMPUTER-INTEGRATED
MANUFACTURING (CIM),
Universal City, CA. Cheri
Willetts, Society of Manufac-
turing Engineers, One SME
Dr., POB 930, Dearborn, Ml
48121, (313) 271-1500, ext.
374, June 16-18

1986 NATIONAL COMPUTER
CONFERENCE (NCC °'86). Las
Vegas, NV. NCC '86, Ameri-
can Federation of Informa-
tion Processing Societies
(AFIPS), 1899 Preston White
Dr.. Reston, VA 22091, (800)
622-1986. June 16-19

FACULTY INSTITUTE ON
STUDENT CENTERED COM-
PUTER EDUCATION—COM-
PUTERS: ToOLS FOR PROBLEM
SOLVERS, Lincoln, NE, Mindy
Brooks. Union College,
Lincoln, NE 68506, (402)
488-2331. June 16-20

SECOND ANNUAL COMPUTER
USERS CONFERENCE FOR
DELAWARE TEACHERS,
Delaware State College,
Dover, DE. Dr. William J.
Geppert. Department of
Public Instruction, Townsend
Building, POB 1402, Dover.
DE 19903, (302) 736-4885.
June 18

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue, 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 PAT-
TERN RECOGNITION, Miami
Beach. FL. IEEE Computer
Society, 1730 Massachusetts
Ave. NW, Washington, DC
20036-1903, (202) 371-0101.
June 22-26

AuTOCAD Expro '86.
McCormick Place, Chicago,
IL. Peggy Steffens, Autodesk
Inc., 2320 Marinship Way,
Sausalito, CA 94965, (415)
332-2344, ext. 703.

June 24-26

1986 INTERNATIONAL CON-
FERENCE ON COMPUTERIZA-
TION OF MEDICAL RECORDS:
SECOND GENERATION OF
PATIENT INFORMATION
SYSTEMS, San Francisco, CA.
Institute for Medical Record
Economics, 121 Mount Ver-
non St., Boston, MA 02108,
(617) 523-4449.

June 25-27

CAD AND ROBOTICS IN
ARCHITECTURE AND CON-
STRUCTION, Marseille,
France. Viviane Bernadac,
HIRIAM/CMCL. 2. Rue Henri
Barbusse. 13241 Marseille
cedex |, France; telephone:
91 91 36 72; Telex: Mistel
440860. June 25-28

1986 CARNAHAN CON-
FERENCE ON HARMONIZING
TECHNOLOGY WITH SOCIETY,
Lexington, KY. John Jackson,
Electrical Engineering
Department, University of
Kentucky, Lexington, KY
40506-0046, (606) 257-3926.
June 26~27

FORESTRY MICROCOMPUTER
SOFTWARE SYMPOSIUM,
Morgantown, WV. Division
of Forestry, West Virginia
University, Morgantown, WV
26506, (304) 293-2941.

June 30-July 2 m



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 paper-
work. 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, hardwork-
ing 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 rebuild-
ing your systems.

The development process moves quickly. Com-
piles, assemblies, link edits . . . all finish in record
time.

Manx Aztec C is the fastest, most efficient C de-
velopment system in the industry. Benchmarks show
it...reviews commendit ... 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 pro-
cedure. A few changes and it’s exactly
what you wanted.

?. - ’
You've made it! ®

Aztec C is available for MS-DOS/PC
DOS. Call for details on Macintosh,

Amiga, Apple 11, 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.

N YN N BN

8 DS % |

Manx Software Systems
One Industrial Way
Eatontown, NJ 07724

MSisa re%slered TM of Microsoft. Inc.. CP/M TM DRI, HALO TM Media Cybernetics, PANEL TM
Roundhill Computer Systems, Ltd.. PHACT TM PHACT Assoc., PRE-C, Plink-86 TM Phoenix, db

Vista TM Raima Corp.. C-terp, PC-lint, TM Gimpel Software, C-tree TM Faircom, Inc., Windows for

C TM Creative Solutions, Apple Il. Macintosh TM Apple. Inc.. TRS-80 TM Radio Shack Amiga TM
Commodore Int'l.
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. a superb linker, a profiler, an assembler,
and a set of development utilities are only the be-
ginning of this package . . . performed admirably |
on the benchmarks, with short compile times and
the best link times in this review . . . includes the I
most professional make utility . . . documentation
is clear and complete. There is no doubt that this
is a valuable and powerful programming en-
vironment.” 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) $ 99.
Aztec C 86-d Developer’s System $299.
Aztec C 86-c Commercial System $499.
PC ROM (8086, 68000, 8080, or 6502) $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, FirsTime, C Util Lib,

and others.
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Simply put: THE "highest quality and
best value in computer products anywhere.

THE ™ commitment to our
customers is compatibility, [
quality, value,
service and support

THE ™ backs
every product with a

45 DAY

MONEY BACK
GUARANTEE

and a

FULL 1 YEAR
PARTS AND LABOR
WARRANTY

THE ™MULTI 384

This multi-function card features
0-384K memory, a parallel printer port,
a serial port for communications,

a clock/calendar with battery backup,
and a software bonus that includes
RAMdisk and other utilities. Retail $155.00

$72.00*

Special Wholesale Price

Functional
Clone of
AST™
SixPackPiug

THE ™ COLOR CARD

100% compatible with the IBM™ colorcard
with display modes of 80x25 alphanumeric
and 320x200 graphic. Retail Price $105.00

% $60.00*
THE™ 576K MEMORY +

Supports 0-576K of available memory and is
compatible with all IBM™PC's. Retail Price $66.00

5 $37.00%
THE™ PRINTEREACE

Supports all text and graphics features
and is fully compatible with third party
software. Retail Price 529.00

Special
Wholesale 1 o *
Price ®

THE "MODEMS

100% Hayes compatible

THE™ 1200 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

«2:8129.00* F

THE ™ 1200 COM INTERNAL
Features auto answer, dial and redial, with
a built-in speaker, RS 232-C serial port
and PC Talk III. retaif Price $255.00

- $119.00%*

THE™ 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

:5277.00%

THE™H720 MONO

This monochrome graphics card with
printer port features 100% IBM™and
Hercules™ compatibility, at a fraction of
their prices. Retait Price $155.00

$73.00*

Special
Wholesale
Price

Functional
Clone of
Hercules

Graphlcs Card

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

Retail Price $675.00

| w228395,00%

THE " MULTI 1/0

Feature for feature, THE ™ matches

the AST™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

$60.00%

Special
Wholesale
Price

Functional
Clone of
AST™ 1/0 +

THE ™ 2MB RAM

This Intel ™ 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. Retait Price $225.00

s $129.00*
Price [}
THE ™ EGA PLUS
With 256K and parallel port is ideal for
high resolution graphics display of
Microsoft Windows, ™ AutoCAD, ™ and
other graphic software. IBM™EGA
compatible. Retail Price $485.00

5 $269.00*

T o e Thompson, Harriman and Edwards Computer



™
Thompson, Harriman and Edwards

Computer Products Company Ltd.

THE " PC+ COMPUTER

THE™ + is compatible with all business, |

professional and personal software written THE MOST INCRBDIBLE
for the IBM™PC. It will also enhance :

your productivity with its ability to switchto |

rupediciyibicwineence | PIMITED TIME OFFER IN
run your software twice as fast as the
IBM™PC. THE™PC+ also comes A N
sundard with an 71" s keyoord, | (COINIPUTER HISTORY, FROM
correcting the inefficiencies found by ™ ' e
IBM™on their regular PC keyboard. ,

640K standard on the mother board will | TI‘IE and PC NETWORK...
allow you to run memory intensive ! .

programs such as Lotus 1-2-3, DBase Il ; - e '
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 : : -
= 640K RAM
Computer with il - - ‘ -

Drive, Dual Turbo Clock IBMT M P‘C
compatible,

Speed, 8 Expansion
Slots, 135 Watt Power
Supply, "AT" Style
Keyboard, Full

1 Year Warranty

and 45 Day
Money Back 1)
360K 5.25
Retail Price $829.00 o :
Special e
Disk Dr
$469.00* 1S rive,

products ] Turbo speed’
e _ “BI" Style
T | 11, Keyboard

sale
are
offered

Special Wholesale Price

PC Network :E
¥R prices in this ad are wholesale—PC Network :
Members pay wholesale + 8% and shipping.
CALL TOLL FREE B37s 469 w ;
(800) 621-SAVE

Iﬂ IlltnOIS (312) 280 0002 TM — Registered Trademarks of IBM/AST Research/Microsoft/Hercules/Hayes

Dealer Inquiries Call THE™ at (312) 642-9626
PrOdHCtS Company Ltd 319 West Ontario Street, Chicago, Illinois 60610
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BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALS!...

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 APPLE I/ & MACINTOSH GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM
{Pieass add $1 shipping and handiing for each litle ordered from below.) (Please add $1 shipping and handling for each title ordered trom below.)
on, " Ceso0: Miles Computing Mac Aftack-Mac On o Whelesall ol
2"."’ A’jvog:ﬂ?%a;ng:r’&ﬁm;y 31‘00‘ Pu;?Ir :ﬂr:sury:g Mac Only v 23.50° ATH Intro to PC DOS Vol 1 & 1t $23.00° peIntocom Deadline or Suspended 524.00"
oL 070 %31 e A V ek AT| intro fo BASIC 23.00°  Microsoft Filght Simulator 27.00°
Bluechlp Baron/Millionaire/Tycoon W} Penauin Graghies Magidtan gggg Bluebush 1Chess (Your Toughast Opponent) ~ 34.00°  Mouge Systems PC Paint— Turn your PC 59.95°
Broderbund Lode Runner 17.25  Penguln Pensate or Xyphus . ¥ irefOil 4 - g Into A Color Macintosh!
5 S 20.00° Blucchlp Millionaire/Oil Baron or Tycoo 19.7! to A Color Macintos
BrogerbundiCiionite] 110008 (Re0guin i lvete Mec Opiy) oo- || Broderbund Lode Aunner 17.25*  Scarborough Masier Type 1975+
Broderbund Print Shop 2475 Professional Software Tiivia Fover 300 CBS Goren Bridge Made Easy 40.00°  Sierra On-Line Crossfire 18.00°
Broderbund Dazzle Draw 3L875 BryoritylSoftwaclforbiodeniGlues) 2100711 EBS Mastering ihe SAT 50.00° Slerra On-Line King’s Quest f 2475
CBS Maslering the GRE e R L. 1T 4|  coEx maining for Wordstar 37.25°  Spectrum Holobyts GATO 18.00*
€85 Mapcer Divne-Dezen 35.00° anrbo;o;gh s:lr ‘;- i Tulo{lll 28.25° Camprehensive Intro fo Personal Computing  26.50° p»Spinnaker Alphabel Zoo. Kinder Comp. 15.25°
gsfnuff;?nfngg: e e 2697 SicTech Wiady - 1725 || Davidson Main Biaster Word Atack! 2150 ©  Story Macnine. Face Maker. Hey Diodle. Dicdia,
0! “a0° % g7t Davidson Speed Reader It 31.00° Ah & Riddles
Davidson Speed Aeader If 31.00°  Sir-Tach Knight of Diamonds :gg;l H:; o "SEIZ:: g 2400 Spmn{,';':j e e 2075
DaydseogMatBiasien Sl Tech R e tooe: || mndividual Protessor 0OS 29.75° p-Spinnaker Most Amazing Thing 20.77°
Davidson Word Attack! s | Subloglc[Nightdfssion, a0 o5 || mdividual The imstructor 2450 Subloglc Night Mission Pinball 19.25°
18t Byte Smooth Talker-Mac Only 44.00°  Subloglc Flight Simuilator 1 27.25' p-Intocom Zork | or Witness 19.75°  Virtual Combinatics Micro Cookbook 21.00*
Hayden DaVinci-HousesinteriorsfLandscapes 24.75* p.Spinnaker Alphabet Zoo, Fac7 Maker, 15.25* BUSINESS SOF FOR YOUR 1B
Hayden Sargon il 24.75° Kinder Comp, Hey Didde Didde, NI TWARE M
infocom Deadline or Suspended 24.00° Rhymes & Riddies. Story Machine . (Ptease add $2.50 shipping and handling for each titie ordered from below.)
Infocom Enchanter, Planetiall. 19.75* p.Spinnaker The Most Amazing Thing 20.77. .
Cutthroals, Witness or Zork | P-Spinnaker Della Drawing 20.75° »Ashton-Tate DBase Hf $345.. 00' MicroPro Wordstar 2000 2 og_oo.
Infocom Hitchhiker's Guide or Seastalker 19.75°  T/Maker Click Art-Mac Only 25.00° )\ s chion-Tate Framework if MicroPra Wordstar 2000+ 250.00
Infocom Suspect, Sorcerer or Infidel 21.75'  Warner Desk Organizer 85. 00’ Borland Turbo Pascal MicroRIm ABase 5000 235.00"
Infocom Zork 1 or Il 21.78°  Videx Fun Pack-Mac Only 19.25" Borland SideKick (Profected) Microaotl C Complier 205.00.
Layered Front Desk-Mac Only 65.00°  Videx Mac Checkers & Reversal 25.17. Borland SuperKey L Microsoft Word—Latest Version 2.0 202.00
Mirage Concepls Trivia 21.00*  Virtual Comblnatlcs Micro Cookbook 17.50 8P G/, AR or AP X Microsoft Muitiptan 102.00*
BPI Aura K Microsoft Mouse 107.00*
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH 8P| Personal Accounting .75 Monogram Dollars & Sense as.gg.
(Please add $2.50 shipping and handling tor each title ordered from below.) Breakthrough Timeling 230.00° B-Multimate Muliimate (Lates! Version) 180. 3
. . || »Central Paint Copy It PC 20.00°  Norton Norton Ulilities 3 1 43.00
D-Apple Applo Works $160.00° p-Microsofl Word for Macrmiosh ilfepe Conceplual instruments Desk Organizer  157.00°  Oasis The Word Plus 75.00*
Borland International Turbo Pascal 30.00° p-Microsott File for Mfcmfosh Digital Research DR Logo 75.00'  Open Systems P/O Sales T
BP1 GL, AP, AR, PR or INV 190.00° p- Multiplan for M. Digital Research Gem Deskiop 25.00° AR INV G AP Team Mar. a
Broderbund Bank Street Writer 37.25: Microsoft Basic for Macintosh Digita! Research Gem Draw 73.00°  power Base Power Base 9" 155.00°
Ceniral Polnt Cg! 1t Plus or Copy Il Mac. ;ggg m:;:rosoﬂ ngn;; 10r£ﬂ§cmlos;\ o Enertronics Energraphics 143.00°  Real World G AP AR or OE/INV 8a.35 0.00°
Funk Software feways 50" nogram lars & Sense for Apple Funk Soflware Sideways 32.00° Rosesoft ProKey Versit e
. . y Version 3 65.00
FuRsoR Maceem D e B0 S PHarvard Havard Project Manager 17500 Ryan McFarland AM COBOL (Dev. System}  520.00°
D Rarvard Total Project Manager 225.00° p.5amna Samna I Word Processor 207.75*
Haba Quarter Je00 Projte e Esvign Wby p-Hayes Smartcom Hi—New VT100 Emuator  68.00° :s,mmﬂ Word + 320.00°
Harvard Mac Manager 29.95* Sensible Software Sensible Spellor IV £ . Y
Human Edge Mind Prober 22.00° Soficratt Fancy Fonls P Huinan|Edgol Tnekite agemank Eage 00, DSatclilte Soliware Word Perfect dg0:00
»Human Edge Sales Edge 110,00 Softech Microsystems CSD Pascal =B umeniEdekifdiZraber Softceatt Fancy Fonts ) 125.00°
5 a 7 M Intocom Cornerstone Software Publishing PFS-File, Write.Graph 68.00°
Human Edge Communication Edge 98.00° Software Aris TK Solver! for Mac . 134.00° Lifetree Volkswriter fif Software Publishing PFS.@3port 64.00°
PLiving Videotext Think Thank-Mac Too! 66 00;iSafwaralRubllshing £ AS: FHBs Wille (or{G anhN63 50 P Lotus Devotopment Lots 1-2-3 Sorcim Supercalc ! ’ 169.00°
Man Streel Fier-Mac Only 67.00° Stoneware DB Master-Mac Too! 95.00° MDBS Knowlgdgemanlz ] Abﬁil 247.50’
»MECA Managing your Money 87.50* Tslo_a Fitevision for Mac 85.00" 14 5
HARDWARE FOR YOUR APPLE // & MACINTOSH HARDWARE FOR YOUR IBM
{Please add shipping and handling charges found in talics nex! to price.) (Please add shipping and handiing charges found in italics ne xt 1o price.]
DISK DRIVES MODEMS I DISK DRIVES Wholesale MODEMS Wholesale
Lyl LD holesale || 1omega Bernouti Box $2,100.00° (45.36) THE Internal 1200BPS Modem 119.00° (2.50)
Alps AP-100A Dual Apple Dnvesin $309.00° {7.00} :ayei M:cmn;cacermc wiSmaricom sgi,gg g gg} Dual 10M8 Drives Low Cost Short Slot Hayes Compatible Modem
One Case ovation ippie Ca 45" (3. P-PC Network T1OMB INTERNAL 172 340.00° (7.34) gem 12008 with Ne 000 (2.50
Apple MAC 400K8 ExternalDrive 349.95° (7.50) Prometheus 12004 276.00° (6.00} Helght Autobool Driva: New lower price HV;;’ ':Z’:;m)/ ;T%OZE:M:"W few 305.00° (2.50)
Corvus 5 5M8 Hard Drive 938.00° (20.28} Low Cost 1200 Baud Internat Modem for Apple Il PC Nelwork 10MB Tape Backup 395.00' (8.94) Hayes Smartmodem 12008 Alone 265.00° (2.50)
'| 1Omegs Macnoultt 5SMG Removable 1.250.00 {27.00) Prcm/e;‘hm:’l}c’lr(amadem 1200 299.00° (6.00) Same unit used In Compag’s DeskPro! Promelheus Promodem 12008 Inferpal  225.00° (2.50)
Drive for Macintosh wiMac Pa PC Network AT42MBinternal Hard Disk 1,050.00° (24.95)
Micro Sci A2 143KB Drive 150.00° {500) Zoom Zonm;Modcemlle o - 95.00° {2.50) 35MS Access Time-Comes Complete VIDEO CARDS
Just tike Apples Own Micromodem Compatible-Free Dow Jones PC Network 20MB Tape Backup 495.00° (10.69)
Micro Sci Fioppy Controlier 55.00° (2.50) Hall Height Internal wicontroller Hercules Color Card w/Parallel Pert $142.00° (2.50)
P Paradise Mac 10MB Hard Orive 569.00° (12.29) ACCESSORIES PC Notwork20M8 infernal 172 Height  385.00° (9.78) p-Hercules Monochrome Graphics Card  263.00° (2.50)
Subsystem Apple Macintosh Carrying Case $69.00° (1.49) Hard Drive-By Seagate or Microscience Parndise Modular Graphics Card 219.00: (2.50}
P> Paradise Mac 20MB Hard Drive 836.00° (18.06) appie Macinfosh Security Kit 29.00* (1.50) ||P-PC Network Half Height DS/DD Drives  85.00° (1.27) b THE EGA Clorle 269.00° (2.50)
Subsystem Apple Macintosh Numeric Keypad 69.00° (250) ||PTandonTAit002FullHeighiDS/DDDrves 120.00° (2.20) B THE H720ono Card Clone 73.00* (250)
»PC Network (40K External Orive 95.00° (250) nayes Mach i Joystick 26.50° (1.50 100% Hayes Compatiblel "
fot Apple lc /Fire B, Tor I N . MULTIFUNCTION CARDS » THE Color Card 60.00° (2.50)
Rana Elite | 163K Drive: 22500° ¢5.00  wire Bution for lle Persyst BOB Card Uitra High Res Color  299.00° (2.50)
Tecrar SMB Removable Drive for MAC 999.00° (21.58) Kensington Dust Cover for MAC 7.50° (1.50) Apparat AT Ram Expansion Card 5139.00: (2.50)  Quadram Quad EGA + Enhanced 340.00° (2.50)
Tecmar 10MBMAC Drive 999.00° (21.58)  or ImageWriter »AST “SleakPluS_ ~ With 64K 195.00. 12.50] Graphics Adapler
Tecmar SMB MAC Drve Upgrade 1.235.00° (26.68/ Kensington Starter Pack 49,00 (3.00) :g{w '/(ao il ge T s g ?g; »STB Graphix Plus 1 199,00 (250}
d v 1
BOARDS AND BUFFERS (Reelleefin EteR ety 2950" (250) || Everex Macic Card/6K 16000° 2. ACCESSORIES
. . . B VHE 526/ Memory Hoard w/iOK 37.00° 125(7l p-Brand Name DS/DD Diskeltes $ 8.95 (1.00)
RST- e 102 selaiClock *isoor f350 Kensington Sysiem Saver Fan So87. (150 | THE Muli-384 Boarg 7200 (110) " Guaranioed for Lol Not Ganerii
Microsoft Premium Softcard lle 243671 (2150)) seeiaN SR 150,00 81(3.00) Aclone of the AST's™ SixPakPlus™ »-DS/DD Bulk Rate Special 59%ea,
Microtek Dumping/GX 55'00 ’2' 50 Koata Koalapad Touch Table! 78.00° (1.50) includes up to J84KD of expansion Packaged n 50 with sleeves and labels
Orange Micro Grappler + §6.00° (2.50) M&R Sup-A-Mod RF Modulation 44.00° (1.50} memocy. 1 senial, 1 paraliel, 1 game Guaranieed lor Life!
Orange Micro Senal Grappler 66.00° (2.50) PC Network Cooling Fan with Surge 25.00" {250} poit. a clockicalendac and P-PC Network Replacement 130 Walt 78.00° (5.00)
Protector & Dual Outlet: software standard. 1BM-PC Power Supply—Gives your PC the same
PC Network 780 Card 35.00° (2.50) olector al Qullets > THE Mot 1O Plus 1 Clone 60.00° (2500
Quadram APIC/G Graphics Intertace 62.00° {2.50) PC Nelwork SSDD Diskettes {Sox of 10) 7.85° (1.00) ; : ; Capacdly as an XT. Good for add in Tape Drives
Quadram e RAM-80 88.00° (250) PC Nelwork Macinlosh Diskettes 15.95° (1.50) JucurBumaliyieti staatiory N fwithout need for & piggyback unit) and large
Quadram Multicore— 1 Parallet/1Seriall 14000 {2.50) ; Quadiom improved Quadboard wiOK  170.00' (250) caoacity disk drives.
£ & Includes Free Flip & File Case iy . J =
Clock Expandabie to 256K These Diskettes are Guaranteed for Lite! No Generics! Quadiam Quad,Soripil i o) l(?:oard 350.00 5 MAPCDocumate:KeyboardTemplates  9.9%‘es  (1.00)
. / Tecmar Captain Multdunclion Card wiOK  146.00°  (2.50) for Lotus/DBase/Multimate and others
Thunderware Fhunderclock 10400 250 g, ptac Oiskettos (Box of 10) 19.00° (1.50) L
Al Memary Chips Guaranteed for Life!) Wholesale Wholesale Wholesale
Wholesale  amdek Video 300G Composite Green $110.00°  (3.00) Apple Macinfosh Base Systems CALL »COMPAQ Hard Disk Portabie $1.599.00° {43 18)
»64K Memory Upgrade Kits {9 Chips) $2.00° (1.00) Amdek Video 300A Composile Amber 120.00°  (3.00) ATET 6300 PC CPUZ $1.610.00° (34.76) 10MB Hard OiskiFloppy/ 256K 4
Quantity Discounts Avaiable! Amdek Video 3104 IBM Type Amber 130.00°  (3.00) 128K¢2 Floppyl 1 Senait 1 Paratie! »18M PC Base System 2DSDD/FDCI256K  1,159.00° (30 78)
»64K Dynamic Ram Chips (Each) 1.00° (108)  Amdek Color 300 NEW! Composite  215.00°  {.64) AT&T 7300 Unix PC 3.699.00" (79.90) MIBM PC Prafessional Hard Disk 1.499.00° (36 91}
»256K Dynanic Ram Chips (Eac/y 2.90° (1.00) z . 10MB Hard Olski 1 Floppy/512K IBM PC/AT Base System—1.2MB 2,875.00" (60.37)
Y 2 Amdek Color 600 NEW!High Res RGB 365.00°  (7.88) N
P 128K IBM AT Piggyback Chips (Each) 5.50° (1.00; dek Color722 Gi ;. 5 b o COMPAQ DeskPro/ Tape Backup System  1,940.00° (63.70) Floppy! 256K
Amdsk Color raphics Monitor  440.00°  (9.29) WIGA0K/ | Floppy! 10MB Hard Disk! IBM AT Professional System
EXTERN AL MODEMS p-Magnavox 12°TTL IBM Type Amber  79.00°  (5.00) 10M8 Tape Drive/Monitor 1.2M8 Floppy! 20MB Hard Diski 1 Serl 1 PaIISIZK
Anchor Signaiman Express $205 (5.00) A great looking/performing monochiome P |NT S
000 (5. Peincston HX-12 AGB Monitor 399.00°  (8.50) R ER
e s 12500 (500} princeton MAX-12e 13200 (5.00) ,
Hayes Sma o 340.00°  (5.00) Works with Golor or Moo Card > Cltizen MSP-10 NEW! 5265.00° (572) »NEC 3530 33CPS LQ Paratiei S 690.00° {19 18)
Hayes Smartmodem 305.00° (250} o adram Quadchrome #f 20900°  (6,24) 160CPS/B0COLIFric + Trac »NEC 3550 33CPS Letter Quality Prnter  690.00° (17 87)
with new Smartcom I VT 100 Emuiator 640x200 RGB w/14~ Screen/ »Citizen MS/-15 HEW! 350.00° (7.56) WNEC 8850 55CPS Printer 995.00° (28 73)
Hayes Smartmodem 12008 Alone 265.00°  (2.50) LE ee: 160CPS/ 132COL/Fric + Trac PNEC Prinwriter 2 New! Color Dot Matrix 599.00° {12.94)
» Hayes Smartmodem 2400 52500°  (5.00) Black, Phosphor Mask/BM Case ] »Cltizen M5P-20 NEW! 350.00° (756 Okidala ML 182 New 120CPSILQ cALL
PC Nelwork internal 12008P5  119.00* (2.50) Taxan 630 High Res AGE Monltor  383.00°  (8.27) 200CPS/BOCOL/Fric + Trac Mode! Fnc/IBM Graphics + more
w/Bitcom Software, Short Siot Hayes Compatible Taxan 640 Highest Res (740x100) 439.00° (10.59) | »Citizen MSP-25 NEW! 499,00 (1076/  Okidata ML 192 New Sleek Design/ CALL
Pr%mlelhm!n; O;modemclzoo - 247.00*  (6.00) Curtently Avmlable—Wacrks with Persyst el ZUO‘C’PS/ 132632%;% + Trac Seslon; 7662 To% QG?C‘C,S:LQZ Aodggf:/:gﬂaﬂohi Graphics &t
xternal layas Compatible BOB Card & the ATAT omputer tizen Promuere .00 idala Color
P U.S. Roboalics Courier 24008PS  395.00°  (5.00)  Zenith ZVM 1230A Green 81.00° (2.50) 35CPS Daseywheel 132C0L /Erc + Trac Colors/1.Q Mode1BM Graphics! + More
P U.S.Robotlca Password 1200BPS 195.00°  (4.00) High Res/Nen Glare »Epson LX-80 100CPS BOCOL LOMode  199.00° (4.30) (Requires Interface)
New Modell! Okidata /BM interface for Qkimate CALL
»Epson FX-85 299.00° (6.46) Color 20
TERMS & CONDITIONS o »Epson FX.286 NEW! 453.00° (991) OKidata MLBAP 200CPS 132COL caLL
*PC NETWORK—Members pay just 8% above the wholesale price, plus shipping. All prices reftect a 3% cash discoufit. Epson LOT000 NEW! 180 CPS/60 CPS MO CALL Okidata ML3P 160CPS Wide Pial
Minimum shipping S2.50 per order Injernational orders call for shipping & handiing charges. Money Orders, personal B 5 L93/2160C aien CATD
Epson Q2000 NEW! Inkjet Printer 1,359.00° (29.35)  Okidata 2410P Pacemark 350COL CALL
atlow 9 daysto clear, All prices subject 1o change without notice! 106CPS LQ Made/ 176CPS Drati/ 132COL Qume Sprint 11/40 40CPS Letter Qualty 1,155.00° (24,00}
+RENT BEFORE YOU BUY—Members are efigible 10 jon the NETWORK's Business and Game software Rental Libranes Epson DX-35 35CPS 569.00' (12.29)  Star Micronics Power type 18CPS 300.00° (6.4
B (6.48)
andevaluate products for a fult 14 (Regular) or 30 (VIP) days 1o see it it mee1s your needs. And The N_ETWORK ‘srental Letter Quaty Printer Toshiba P1340 80COL/144CPS 430.00* (9.29)
charges are lar less than other sotware rental services—Ju st 20% OF THE MEMBER WHOLESALE PRICE. Rental tilles. PNEC 2030 20CPS LQ Parallel 570.00° {13.00; Toshiba P347 New! 210CPS/132C0OL 699.00°* (15.09)
| available in IBM/Apple/MAC and CP/M Formats. Hardware prices hightited by B reflect recent major price reductions. »NEC 2050 20CPS Letter. Quality Printer 570.00° (13.00) Toshiba P351 New! 288CPS/132C0OL 926.00° (21.06)

Copyright © 1985, PC NETWORK, INC.

Prices subject to change without notice.




IBM PC

HARD DISK SYSTEM
IBM PC w/256K
Floppy Drive Controller
1 Double Sided Double
Density Disk Drive
Half Height Hard Disk

IBM PC BASE

SYSTEM
IBM PC w/256K
Filoppy Drive Controller
2 Double Sided Double
Density Disk Drives
Mix and Match with
your Favorite Monitor
and Printer!

$1,159.00*

w/20MB

g _ $1 499.00*
#E TR

CUSTOM CALLFOR
CONFIGURATIONS e LATEST IBM
ANNOUNCEMENTS
PORTABLE

DESKPRO SYSTEM

D DISK SYSTEM
sl =l o0 256K CPU/1 Floppy/Hard Disk

256K/1 Floppy/Hard Disk

/. ‘. ‘H'H”lri-T\

i)
$1 999.00* voms | $1,940.00% wiows

call for 1OMB $2,025-00* w/20MB
- APPLE llc - APPLE lle - MACINTOSH

SYSTEMS

64K IBM PC MEMORY EXPANSION KITS

Quantity Discounts Available. ’
Guaranteed for Llfi' f ? y

Set of *
9 Chips $ 9 . 0 0
DISKETTES 5%'DS/DD  5%'SS/DD  3%'SS/DD
Guaranteed for Life! $895* $795* Bx. 10 f
a%;;‘éf;ﬁ:ggi?:ﬁ% Bx. 10_~"Bx. 50 Bx. 10_~"Bx. 50 $15.95*
or :in bulk packs of 50 P -59* 2y _47* &ETS(F;QZE
1/2HEIGHT DS/DD INTERNAL PC HARD DISK
DISK DRIVES Low Power/Automatic Boot. Works on standard PC's |

and Compatibles. Includes drive/controlter/cables/
mountlng hardware and instructions.

Full one year warranty!

The Network buys direct
and makes fantastic deals
with manufacturers like MPI/

Tandon/CDC/Shugart/Qume/ 10MB
TEAC and othersto bring you
fantastic priceson Name 340 00*
Brand drives for your PC/AT/
XT/jr/or Compatible. 20MB

$395.00*

Quantity Discount Available

$85.00*

Quantity Discounts Available

L Otu |  WordPerfect
$280.00* | $180.00" ..
I MultiMate” |

*Members pay 8% above this wholesale price plus shipping.
CALLTOLL FREE 1-800-621-S-A-V-E (-mieine:)

In Illinois call (312) 280-0002 Validation code: B366

Customer Service and Order Status (312) 280-1567
TM&R—Registered trademarks of IBM/COMPAQ/APPLE/AST Research/LOTUS/Multimate Int./IOMEGA. Inquiry 258

PC I

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

® Our 600 Page Wholesale Catalog
Over 30,000 products priced at Wholesale + 8%. Anything
you will ever need at a Consistent low price... J

Quarterl rv Catalog Updates
Your Caialog 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!!
If you don't like any hardware product—for any feason
—return it for a refund. I

1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles.
Try before you buy!!

Size, Strength and Stability

The Network has 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!!

OnLine ™Bulletin Board

| Download “Freeware” from the natior’s largest single
concentration of Public Domain software available! Get tied '
into the nation’s largest technical information network! Place
orders, get tech support or contact customer service from the
Network's OnlLine, ™not just a bulletin board but a complete
customer information network. J

(Orders—Membership and Advice!)
In ltlinois call (312) 280-0002
Your Membership Validation Number B366
You can validate your membership number and, if you wish,
ptace your first money-saving order over the phone by using
your VISA, MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable sales consultants are on duty Mon.-Fri. 8 00 'A
AM to 7:00 PM, SAT. 9:00 AM to 5:00 PM CST.
PERSONAL COMPUTER NETWORK q;")
320 West Ohio
Chicago, lllinois 60610 -
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.-Fri. CST
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 PRICES. | wiil also periodically receive “THE

PRINTOUT," a special up-date on merchandise at prices BELOW even
those in my wholesale catalog, and all the other exclusive, money-

saving services available to Members. 366 l:]

1 am under no obligation to buy anything. My complete satisfaction is
guaranteed. Please check (v) all boxes that apply:
Basic Membership Special V.I.P. Membershup
with 14 Day with i | 30 Day
[ One-year membership for $8 [J One-year membership for $15
{J Two-year membership for [J Two-year membership for $25
$15 (Save $1) (Save $5)
[ Business Software Evaluation [0 BOTH Business and Game
Library for $25 add'l. per Software Evaluation Libraries for $30
year—with 14-day returns add'l. per year—with 30 day returns
{J Games Software Evaluation *VL.P members may receive
Library for $10 add’l. per year advance notice on fimited quantity
merchandise specials
OBill my creditcard: C1VISA [OMasterCard (] American Express

R R S

year

Account
Number:

Exp. Date
mo.

0 Check or money order enclosed for $ e— =

Name
Address
City State

Telephone ) =
My computer(s) is: JIBMPC [ IBM-XT [1IBM—AT [ Appieli
0 Macintosh [ Other

Signature _ _

{Signature required to validate membership)

‘——ﬂﬁ—‘f.—_———_—_——_————————————————I
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EBVTE

Features

PRODUCT DESCRIPTION:
THE MACINTOSH PLUS
by Phillip Robinson . . . . . ST TR B

PROGRAMMING PROJECT:
A SIMPLE FILE-INDEXING SCHEME
by Bruce Webster . . ... ... .. g ol ».92

CiAarRCIAS CIRCUIT CELLAR:
ADDING SCSI 1O THE SB180 COMPUTER,
PART 2: Bus PHASES

by Steve Ciarcia. . . . ........... 107
SORTING PRODOS DIRECTORIES
by Antonio C. Silvestri .. ........... 17

DECODING MACPAINT ON THE IBM PC
by Mark Anacker ... ...... ..... ... 131

PROGRAMMING INSIGHT:
HiLBERT CURVES MADE SIMPLE

by Michael 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 the 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 Macin-
tosh to an IBM PC, you'll want to read "Decoding MacPaint on the 1BM 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 Acker-
man 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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Pickacard
and get $5(09°

Putting your money on a ; ‘ we'll send you a check for $50.00.
gerculeS‘“CGraphics Cardor a o 9 See your local Hercules
ercules Color Card has - dealer. When you’'ve made your
always been a safe bet. 3, 0} best deal, ask him for one of
After all, Hercules is OOO our rebate applications and
the industry standard in b/f;’c/ron i o(\\‘-‘\e send it in with your
high resolution graphics Co ech/efhe baov“ 00\96'&6' Purchaser Registration
hardware. And we back /o, Cs.S \,\e‘ -G Card and dated sales
each of our cards with a ' Uq ‘ao“ ~ receipt.
full two-year warranty. G We'll pay off 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 pay off for a lot longer than that.
IBM® PCs, XTs, ATs and many compatibles.

But there are still some people out there who

ha\ée yet to buy a Hercult}els card. HERCULES
o we're sweetening the pot. C
Between now and August 31, when you buy a Graphlcscard cmorm

Hercules Graphics Card or a Hercules Color Card, R s [T Do

HERCULES

<

Hercules. We're strong on graphics.

Trademarks/Owners: Hercules/Hercules Computer Technology; IBM/IBM. Offer valid in the United States, U.S. Territories 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 Rebate 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
card was purchased. Offer void where prohibited, 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 offer 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 BYTE + JUNE 1986 Inquiry 152



PHOTOGRAPHED BY PAUL AVIS
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BY PHILLIP ROBINSON

PLUS

It has more memory,

double-sided disks,

and an SCSI interface

Editor's note: The following is a BYTE prod-
uct description. 1t is not a review. We pro-
vide an advance look at this product because
we feel that it is significant. A complete review
will follow in a subsequent issue.

1ACINTOSH

he Macintosh introduced
personal computer users
to technology that has now
become commonplace: bit-
mapped displays, 3%-inch floppy
disks, and iconic desktop environ-
ments. The Macintosh Plus adds wel-
come double-sided drives, a mega-
byte of RAM, an industry-standard
SCSl interface, a numeric keypad, and
a larger, faster ROM of operating sys-
tem routines. The Mac Plus is also
much faster than the 512K Mac, part-
ly because of new software routines
and partly because of the additional
RAM. One feature that the 512K Mac-
intosh had—free MacWrite and Mac-
Paint software—is missing from the
Mac Plus. Both programs are available
separately for $125 apiece.

SYSTEM DESCRIPTION
Most of the technical details in BYTE's
February 1984 description of the orig-
inal, skinny {128K-byte) Macintosh are
still apt descriptors for the Mac Plus.
it is a desktop. 7.8336-MHz 68000-
based microcomputer in a small-foot-
print case containing a built-in 3Y%-
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, 951 Mariner's Island Blvd.,
3rd Floor, San Mateo, CA 94111
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doesn’t have a cooling fan. It pos-
sesses a number of 1/O ports, a de-
tachable keyboard, and a mouse.

KEYBOARD

At first glance, the Mac Plus keyboard
looks like a Mac keyboard with an
added numeric keypad on the right

IN BRIEF

Name
Macintosh Plus

Company

Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010

Price
$2599

Microprocessor

side. But there are other changes as
well: Four cursor keys are located at
the bottom right of the alphabetic
section; there is only one Option key;
the Enter key is placed with the
numeric keypad:; and the Return key
is larger than on previous Macs. Other
adjustments in key size and position

Motorola 68000, 32-/16-bit microprocessor (32-bit internal data path and registers,
16-bit external data bus) running at 78336 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 builttin screen that displays bitmapped 512 by 342 pixels

Sound

Four-voice sound from 8-bit D/A conversion (22-kHz sampling rate)

Disk Memory

800K-byte 32-inch double-sided floppy disk drive built-in

Keyboard

Detachable 78-key typewriter-style keyboard plus numeric keypad and cursor keys;

offers 2-key rollover and software mapping

Clock/Calendar

CMOS custom chip builtin 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 communications

Mouse port (for mechanical mouse)
External disk port

Synchronous serial keyboard port
Loudspeaker jack

Optional Peripherals

800K-byte 3%2-inch double-sided fioppy 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
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are minor. Incidentally, the cursor keys
aren't recognized by all applications
or even by the Mac's own desktop.

RAM

The Macintosh Plus has two main cir-
cuit boards, analog and digital. Al-
though the analog board is little
changed from the 512K Mac design,
the digital board has been thoroughly
modified. It is still designed around
the 68000 CPU, but it has more RAM
and more ROM—both socketed—than
previous Macintoshes.

One full megabyte of RAM sits on
the Macintosh Plus digital board. This
memory takes up less space and con-
sumes less power than the 512K in the
Fat Mac. Apple's engineers accom-
plished this by employing four CMOS
SIMMs (single in-line memory mod-
ules). each of which holds 256K 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 familiar
with are packaged in DIP cases.
Surface-mount packages are smaller,
so more chips can be squeezed into
less PC board space. They are called
“surface-mount” because the legs
don't have to stick through a PC board
to be soldered on the cpposite 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 on-
to four small boards that insert at an
angle—and overlap—into special sock-
ets on the Mac Plus digital board.

When I-megabit surface-mount
CMOS DRAMs are available, it will be
relatively easy for manufacturers to
create SIMM strips that hold a full
megabyte. Such strips could replace
the current Mac Plus SIMMs to up-
grade the system to 2 or 4 megabytes
of RAM. Applications that follow
Apple's design rules can use all of the
additional RAM.

ROM

With 128K bytes of ROM code, the

Macintosh Plus has twice what the

128K and 512K Macs had. The old

64K-byte ROM contained equal parts
{continued)
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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 choos-
ing 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 sell-
ing 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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of Macintosh operating system,
QuickDraw graphics routines, and the
User Interface Toolbox. The 128K
ROM keeps trimmed and optimized
versions of those routines, adds new
routines, and holds some routines
that used to sit in the disk system files.

QuickDraw—which draws everything
you see on a Macintosh display—was
rewritten to be faster. New ROM
drivers were written for the double:
sided disk drives and for the Hard
Disk 20. The operating system now
allows the Mac Plus to boot from a
hard disk, a feat the previous Macin-
toshes couldn't perform. And the new
ROM has numeric computation rou-
tines: Applications aren’t forced to
have their own such routines and can
depend on floating-point arithmetic
and transcendental functions in the
ROM.

The operating system shows up in
some subtle environmental effects.
An icon called a "zoom box" toggles
a window between full-screen size
and whatever other size it was last set
to. There is also an additional choice
under the View pull-down menu:
Small Icon. This menu selection pre-
serves the information about the file
type that icons provide, but it allows
many more icons to fit onto a single
display.

The System file is listed as version
3.0, and the Finder is version 5.1. Most
programs should work with both old
and new ROMs, but the 128K ROM

routines are still being integrated into
the calls from applications software.

DESK ACCESSORIES
The Control Panel desk accessory
contains some new controls. The big-
gest change is the addition of a RAM
cache controller that lets programs
load., run, and quit up to twice as fast
as conventional operational methods.
Frequently used routines can be read
from disk only once and then run
from RAM. The cache can be turned
on or off and can employ anywhere
from 32K to 768K bytes of RAM.
The Choose Printer desk accessory
is replaced by the more general
Chooser that lets you select any of the
serial ports or the SCSI port. The
AppleTalk network is now connected
and disconnected via the Control
Panel instead of Choose Printer.

HFS

The HFS (Hierarchical Filing System]
first appeared in Finder 5.0 in the fall
of 1985 with Apple’s HD20 external
20-megabyte hard disk drive. It is now
built into the new Finder 5.1 of the
Mac Plus ROM.

The previous Macintosh Finders
used a flat filing system (now called
MFS for Macintosh Filing System). All
files were listed in a single directory.
Now the HFS puts files within direc-
tories and subdirectories, just as MS-
DOS does for many microcomputers.
You move through the directories by

ecause Apple is so interested in
“desktop publishing” it was no
surprise that the Mac Plus wasn't the
only enhanced product introduced in
January. Apple also introduced the
Laserwriter Plus, an enhanced version
of the laser printer described in the
February 1985 product preview “The
Macintosh Office” by john Markoff and
Phillip Robinson. Based on the popu-
lar Canon laser engine, this printer
provides 300-dpi images from the
PostScript printing codes sent by a
Macintosh.
The LaserWriter Plus has a full mega-

LASERWRITER PLUS

byte of ROM instead of the half-
megabyte in the LaserWriter. The extra
ROM contains seven font families to
add to the four families harbored by
the LaserWriter. The new typefaces are
Avant Garde Gothic, Bookman, Hel-
vetica Narrow, New Century School-
book, Palatino, Zapf Chancery, and
Zapf Dingbats. The LaserWriter Plus's
driver supports the 128K Macintosh
and offers downloadable fonts. The
LaserWriter Plus costs $6798. The
LaserWriter price dropped to $5999:;
for $799 you can buy a Font Kit that
will upgrade the LaserWwriter to the Plus.
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The Mac Plus's
3Va-inch floppy drives

are double-sided and

can read and write
800K bytes per disk.

manipulating slightly more complex
versions of the dialog boxes used by
earlier Finders. You can pull down lists
of the directories—shown iconically as
nested folders on the Mac Plus—to
see a path list. The number of files the
HFS can handle is limited only by the
disk space. Because it runs from ROM
it is also faster than the MFS. Some
programs will have to be rewritten to
avoid path problems with the sub-
directories of HFS.

The Mac Plus comes with a disk of
system tools that includes an Installer
utility for updating the system files on
your older start-up disks.

FLOPPY DISK DRIVES
The original Mac depended on 3%-
inch floppy disk drives, built by Sony,
that recorded 400K bytes on a single
side of the disk. The Mac Plus drives
are still 3%-inch Sonys, but they are
double-sided and so can read and
write 800K bytes per disk. 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 effective space of the old
400K-byte drives because much of the
400K was occupied by system files.
The Sony drives use a special,
variable-rate rotation scheme where
the spin of the disk depends on the
track being accessed. The new drives
use the same scheme but are twice
as fast as the old drives for reading
and writing. The transmission speed
between the drives and the Mac
{about 500,000 bits per second)
hasn't changed.

PORTS

The biggest change in ports from the

512K Mac to the Mac Plus is the ad-
(continued)



The only time our

competitors dlsplay CaN

All color monitors basically look the
same. Until you turn them on. That's
when their true colors really show.
That s, 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. Inter-
face it with the 630 and you'll get the
superior performance you need for all
your business applications software.
Like dBASE 1L 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 O that really looks like an O.
And colors so vivid, so true, they make
the competition look drab by compari-
son. What's more, Taxan gives you a 2475
Khz horizontal scanning frequency.
Compared to 1575 Khz, it's no wonder
our competitors cant 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 didnt 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. High-
resolution. And compati-
bility. Plus, it won't strain
your eyes. Or your budget. And
because it comes from Taxan—
the 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 337 for DEALERS ONLY.

atch ours.

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.
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Inquiry 360

Epson e 2 mgistered fragemark of Epson Corporatu
XE10x Corporsion BN 1 3 tagieeg Hgeman

Vantex

$ 95 Professional
49 Word Processor

EXTRA FAST * FEATURE RICH

General: Document based » Unlimited
document size  Integrated spelling-
checker (with suggestions) using an
updatable 90,000 word dictionary e
True split-screen e 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 mar?ms. o Eight sorted
directory-list formats (with one-letter
commands to load, copy, delete, and
search) e 30 user-settable defaults
(blinking or non-blinking cursor,
automatic backup, automatic timed
save, etc.) » Macros (700 keystrokes
per set) e Automatic ASCI import and
export (makes for a solid program
editor)
Entering Text: Distinction between
paragraph and line (lines may be 255
wide) e No-hassles insert mode e Both
ordinary and ‘'magic diamond”™" cursor
movement ® Automatic paragraph
reform e Decimal, right-justity, and
begin-column tabs (storabie in
document) » Set boldface. underline,
superscript, subscript, italics, and
strike-through (unrestricted overlap)
Manipulating Text: Highlighted block-
mode. Move and copy (with repetition,
and across split-screen), delete, sort
by number or aipha), print, and quality
bold, underline, etc., upFer-case, etc.)
o Flexible column manipulations (move.
copy, delete, filf) » Fuil backwards-
forwards 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, scroilable, hard and
soft page-breaks) ® Super-easy format-
conirol screen éautomatic storage
anywhere into document of
automatically spelled-out format-
objects) » 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, Jetter, Roman). document,
dates and time. e Full widow-orphan
control, including tables e Controllable
print-quéue e Multiple printers and
orts  Edit while printing  Integrated
ail Merge e Selective page print e
Drivers for Epson, Diablo 630. and
other popular anters. Complete
instructions aliow the user to create
new drivers or modify old ones.
Miscellaneous; Redefinable keys e
DOS-pathname support  Context-
sensitive Help » Word, character,
keystroke counts e Balance parentheses
and brackets e Documentation fields e
Document-summary utility » Word
frequencies e Printed manual e
Not copy protected
Minimum requirements: IBM PC/XT/AT
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 & Handlin
N.J. Residents add 6% Sales Tax

Send orders to/or call

VANTEX DATA SYSTEMS

P.0. Box 507, Chatham, N.J. 07928

Call 1-800-524-2838
In New Jersey call 1-201-635-5686

Duatio 15 8 Tradetnarh o
% of International Business Machines
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The SCSI interface
communicates at 320K

bytes per second—
about 10 times faster

than the old serial port.

dition of the SCSI port for fast com-
munications. The other ports have
been moved around, and some have
different connectors. The external disk
port can handle single-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 circular connec-
tors eat up less room—a necessity
with 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 controller) chip.
Apple hoped that the general-
purpose serial port would lead to “vir-
tual slots” with add-on devices at-
tached to the serial port instead of in-
serted within the computer. Unfor-
tunately, the port just didn't have
enough speed for many peripherals,
including hard disks, tape backup
systems, and scanners. So the Mac
Plus design team looked around for
a faster, more standard interface.
SCSl is an industry-standard. paral-
lel, system-level interface bus for con-
necting peripherals to a variety of per-
sonal computers. It descended from
the old SASI disk drive standard to
become ANSI X3T9.2. Many periph-
erals such as hard disk drives already
contain SCSI interfaces. All the Macin-
tosh Plus needs to use those periph-
erals is the proper software drivers.

Up to seven devices can be daisy-
chained 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 1IC 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 128K or
512K Macintoshes and want Mac Plus
power. You upgrade a system by buy-
ing and installing special kits.

The first kit—$299—includes 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
certified Apple dealers. (External
double-sided floppy disk drives sell
for $499.) This kit can be installed in
Macs that have third-party RAM ad-
ditions, but Apple doesn’t guarantee
that the upgraded Mac will be able to
use all of the third-party RAM.

The second kit—$599 for 512K
Macs and $799 for 128K and third-
party-enhanced Macs—contains a
new digital logic board and a new
backpanel. 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-called kit—$129—is
simply the Mac Plus keyboard.

The only way to get the new ROM
is to buy kit 1. And you cannot use
kit 2—the digital logic board—without
kit 1: The new digital board is built for
a system with the 128K ROM and the
double-sided internal drive.

The 512K Macintosh suggested
retail price was dropped to $1999; 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 $1498 and
your machine and receive a Macin-
tosh Plus with an HD20. m



NHOW YOU CAN CREATE PROFESSIONAL
PRESENTATIONS FOR LESS THAN

_ $1.00 PER SLIDE...
USING SOFTWARE YOU ALREADY KNOUL

LIKE LOTUS 1-2-3 OR SYMPHONY.
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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 profess;ona/ presentat/on
~ without leaving your desk.
The Bell & Howell Color Digita.
- works directly with your PC like a pr/m‘er It creates
enhanced slides with the software you're using,
so there is nothing new to learn.
The CDI-IV produces slides for. less than $1. OO
~each and will pay for itself in a few presentations.

SPECIAL INTRODUCTORY OFFER
See a demonstration of the CDI-IV slide printer

at a dealer near you and get a free
Popcormn Desktop’“ organ/zer

BELL if HUWEI-I- All slides shown were created directly from the same Lotus
¥ spreadsheet using the CDI-IV and are unretouched.
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PROGRAMMING PROJECT
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BY BRUCE WEBSTER

Learn how to maintain a sorted file and also
improve your programming skills

| This month's program-

@ ming project is a simple,

TN easy-to-implement tech-

nique for maintaining a

sorted file. It's the kind

of thing programmers

LA ER discover on their own; |

did so while working on a mailing-list pro-

gram 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 those of you who are
just getting your feet wet in programming.
An excellent way to improve your program-
ming skills is to study code written by
others. This exposes you to solutions—both
big and little—that others have hit upon,
new approaches you may not have thought
of. And you can even learn from others’
mistakes. | trust that the short code ex-
amples in this article will help you—though
I hope you will find few mistakes to learn
from.

THE PROBLEM

Let's say you have an application of some
sort—mailing list, database, sales informa-
tion—that requires you to keep files 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 ordered. For example, if the
keys are names, they'll probably be in alpha-
betical order; if they're numbers, they'll be
in numerical order.

You may be wondering why keeping the
records in order is important. It has to do
with searching for a given record, and,
frankly, sometimes it isn't so important. If
there aren't many records, you can just do
a sequential search on the unsorted records
by starting with the first record and look-
ing at each until you find the one you want.
Of course, you're going to have to look
through the entire list to discover if the one
you want isn't there—but that's why you do
this only if the list is short.

As the number of records increases, the
benefits of keeping the records sorted also
increase. At the very least, sequential
searches become, on the average, a little
faster: If the record you're looking for isn't
in the list, you'll know that as soon as you
hit a record that would normally come after
it. For example, if you were looking for
“SMITH"” and got to "SMYTHE.” you could
end your search, since "SMITH" if it were
present, would have already been found.

Better still, though, is using a binary
search to find the desired record. In a

(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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binary search. you jump to the mid-
dle of the list you're looking at and
see if that's the record you're looking
for. If so, you stop. Otherwise, you
divide the list in half and pick the up-
per 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 either 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 advantage of a binary search is
readily apparent. If you are searching
through n sorted records, a sequen-
tial search will average wn/2 com-
parisons. while a binary search will re-
quire, 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 comparisons.
One problem with sorting your list
involves the size of the list itself. If the

file isn't large in size, you can 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 little 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, this
could mean a lot of disk reads and
writes. And if you're adding or delet-
ing records, things can 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
this, you create an index list. Each
item in the list contains a key and its
corresponding record number. You
keep this list sorted and in memory.

Listing 1: Global definitions and declarations.

const
IndexMax = 1000;
RecCountErr = -2;
NewF i leCreated = -1;
NoError = 0;
Recor dNotFound = 1
NoMor eRoom = 215
AlreadyExists = 3;
OutOfRange = 4;
type
Keytype = string[40];
FileStr = string|80];
DataRec = record
case Boolean of
True : (NumRecs Integer);
False ;i (Key : Keytype;
theRest : Whatever;
§ this represents the rest of your data fields } );
end;
IndexRec = record
Key : Keytype;
Num Integer
end;
IndexList = array[1..IndexMax] of IndexRec;
\
var
KList : IndexlList;
DFile file of DataRec;
MaxRec Integer;
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To find a record, you do a binary
search on this list. then you use the
record number to read in the corre-
sponding 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 disk-
based sorts and merges and an invest-
ment 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 /O, especially if the
deleted record is near the start of the
file. However, since the disk file isn't
sorted, a faster approach is to copy
the last record in the file into the posi-
tion 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
your file 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 file, then
reopen it later. The difficulty is reset-
ting 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 the first record in the
file as a "header" record and store in
it the number of active records; that's
what [ will use here.

THE IMPLEMENTATION

The implementation given here is

neither complex nor overly devel-

oped. Most of you are going to be
(continued)



How PEOPLE WITH COMMON
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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 ['ve made are
that a built-in procedure, Seek, exists
that moves the file pointer to a par-
ticular record and that the first record
is O; that is, Seek(DFile,0) will position
the file pointer at the first record in
the file.

Listing 1 shows the global declara-
tions—constants, data types, and vari-
ables—for these routines. An arbitrary
limit (IndexMax) on the number of
records has been set; I'll mention a
few ways around setting this limit later
on. Also, four different error codes
(used in the routines) are defined.

The data types are then defined.
Keytype and DataRec are whatever
you want them to be; this is, after all,
your application. You can even re-
name the field Key in DataRec, but
if you do, you need to change one
statement in [nitStuff:

KList[Indx].Key : =
TRec.new name;,

Since that's the only place in these
routines that this field is actually ref-
erenced. everything else can 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 NumRecs occupies the same
space as the field Key. This is done
so that you can 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 each DataRec
record is not increased by the defini-
tion of NumRecs. Also, note that the
field theRest is not an actual field; I
just put it there to represent whatever
data fields you might define for the
record.

Three global data structures are de-
clared in the variable section. KList is
the list of 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 the current number of
records being used.

File /O routines vary between
Pascal implementations, especially

(continued)
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Listing 2a File 1/O routines specific to Turbo Pascal.

fcompiler-specific file I/0 routines

these procedures are specific to Turbo Pascal. If you

are using another Pascal compiler, you will need to

modify them appropriately. Note that Turbo Pascal does

not support the standard routines GET and PUT, but instead
uses READ and WRITE. H

§$I-1 § turn off I1/O error checking }

procedure FRead(RNum : Integer; var Rec : DataRec;
var Error : Integer);
§ reads record #RNum into Rec }
begin
if (RNum < @) or (RNum > MaxRec)
then Error := OutOfRange
else begin
Seek (DFile,RNum);
Error := IOResult;
if Error = NoError then begin
Read(DFile,Rec);
Error := IOResult
end;
if Errot > 0
then Error := 100 + Error
end
end; § of proc FRead }
procedure FWrite(RNum : Integer; Rec : DataRec;
var Error : Integer);
$ writes record #RNum into Rec }
begin
if (RNum < @) or (RNum > MaxRec)

then Error
else begin
Seek (DF i | e ,RNum);
Error := IOResult;
if Error = NoError then begin
Write(DFile,Rec);
Error := IOResult
end;
if Error > 0
then Error := 100 + Error

:= OutOfRange

end
end; § of proc FRead }
procedure FOpen(FileName : FileStr; var Error : Integer);

tries to open FileName; if it doesn’'t exist, creates
it with the appropriate header record

const
TurboNoFile = %3 i "no file" error code for Turbo Pascal }
var

I0Code Integer;
TRec : DataRec;
begin

Assign(DFile,FileName);
Reset(DFile);
I0Code := IOResult; )
if I0Code = TurboNoFile then begin { file doesn’t exist 1
FillChar(TRec,SizeOf(TRec),®);
Rewrite(DFile);
TRec.NumRecs := 0;
FWrite(0,TRec,Error);
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v Performance exceeds A.N.S1 specification by 88%
v Eachdisk 100% tested and certified
14 COLORS for dat izati
v Pkgs.of 1 0,{;;e;s?ezzi§ilvz/;[tlzgs. and ID labels
C l (DF ] l ) S$S-DD QTY. 10 BOXES 5.25" DS-DD
ose ile); 03
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—

begin

if (RNum < @) or (RNum > MaxRec)

then Error
else begin
Seek (DFiie,RNum);

:= OutOfRange

Error := IOResult;
| if Error = NoError then begin
! DFile” := Rec;
| Put(DFile);
| Error := IOResult
end;

w if Error > ©
then Error :=
end
end; §{ of proc FRead }

procedure FOpen(FileName

| const
UCSDNoFile =
var
1 I0Code Integer;
| TRec : DataRec;
| begin
Reset(DFile,FileName);
I0Code := IOResult;

Rewrite(DFile,FileName);
TRec.NumRecs := 0;
FWrite(®@,TRec,Error);
Close(DFile,Lock);
Reset(DFile,FileName);
I0Code := IOResult;

if I0Code = NoError

end;
if I0Code <> NoError
then Error
end; §{ of proc FOpen }

procedure FClose(var Error :
{ closes file
begin

Close(DFile,Lock);

Error := IOResult;

if Error > 0

then Error

end; { of proc FClose }

: FileStr; var Error
{ tries to open FileName; if it doesn’t exist, creates
it with the appropriate header record }

:= 100 + [OCode;

:= Error + 100

100 + Error

Integer);

1; §{ "no file" error code for UCSD Pascal }

if I0Code = UCSDNoFile then begin §{ file doesn’t exist }
FillChar(TRec,SizeOf(TRec),Chr(0));

then Error := NewFileCreated

Integer);

{$1+} { turn on I/0 error checking }

those for opening and closing files.
Also, standard Pascal does not define
a method for random access of files,
though almost every microcomputer-
based Pascal compiler does. In addi-
tion, Turbo Pascal—which has the
largest installed base of compilers—
does not support the standard Pascal
routines Get and Put.
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Because of this, | wrote four rou-
tines—FRead, FWrite, FOpen, and
FClose—to handle all the compiler-
specific code. FRead lets you read a
specific record (in the range
0..MaxRec) from DFile. FWrite, in
much the same manner, lets you write
out to a specific record, again in the
range 0..MaxRec. FOpen accepts a

filename and tries to open it as DFile.
If the file does not exist, it creates it,
writing out a header record with
NumRecs=0. Likewise. FClose
closes DFile. All four routines return
an error code in Error, either one of
those defined in the global constant
section or a system 1/Q error code. If
the latter is returned, an offset of 100
is added so as not to confuse, say, sys-
tem 1/0 error | (whatever that may be)
with RecordNotFound.

Listings 2a and 2b contain working
versions of these routines for Turbo
Pascal and UCSD Pascal, respective-
ly. If you're using a different Pascal
compiler, you'll have to write your
own versions, though chances are
they'll look pretty much like these
routines.

A quick note on record numbers,
The header record is assumed to be
record O, the first record in the file. All
the data records are stored as records
I through MaxRec. Both Turbo Pascal
and UCSD Pascal consider the first
record in a file to be record 0; how-
ever, some Pascal compilers consider
the first record to be record 1. To ad-
just for this, just add 1 to RNum in
your call to Seek in FRead and
FWrite, that is, Seek(DFile, RNum + 1).
If you make the change here, you can
leave the rest of the program alone.

Listing 3 contains the routines init-
Stuff and CleanUpStuff. InitStuff
should be called before doing any 1/0
on a given file You pass InitStuff the
name of the file you want to work
with; it then calls FOpen and reads
through all the records, building the
list of keys and record numbers in
KList. It then calls SortindexList (also
in listing 3), which sorts KList using a
simple selection sort algorithm.
CleanUpStuff saves the current
number of active records in the
header record (0), then closes the file
by calling FClose. Both routines
return error codes, so that your pro-
gram can detect and handie any prob-
lems.

Listing 4 has three key routines:
FindKey, GetRecord, and PutRecord.
FindKey does a binary search on
KList and returns the location in KList
corresponding to the key passed to
it. If no key matches, it returns —1.

(continued)
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Listing 3: Initialization and cleanup routines.

procedure SortIndexList;
fsorts 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 := I+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; § of proc SortIndexList }

procedure InitStuff(FileName : FileStr;
var Error : Integer);
¢

sets everything up for indexing system. This assumes
there are no more than IndexMax (=1000) records, and the
records are numbered 1..IndexMax. Record #@ is the header
record and is used to store the current number of records
actively being used in the file

var
Indx,TErr : Integer;
TRec : DataRec;
begin
Error := NoError;

FOpen(FileName,Error);
if Error <= NoError then begin
MaxRec := 0;
FRead(®,TRec,TErr);
Error := TErr;
MaxRec := TRec.NumRecs;
for Indx := 1 to MaxRec do begin
FRead(Indx,TRec,TErr);
if TErr > @
then Error := TErr;
KList[Indx].Key := TRec.Key;
KList[Indx].Num := Indx
end;
SortIndexList
end
end; § of proc InitStuff }

procedure CleanUpStuff(var Error : Integer);

this just does an orderly shutdown and should be called
before you leave your program (or open another data file)

var
TRec : DataRec;
begin
TRec.NumRecs := MaxRec; § save out # of records #%
Fertege TRec,Error);
FClose(Error)
end; §{ of proc CleanUpStuff }
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Listing 4: Basic record-access routines.

function FindKey(Key # Keytype) : Integer;

looks for Key in KList; returns location in KList
if found; otherwise returns - 1

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
until (Key = KList[Mid].Key) or (L > R);
if Key = KList[Mid].Key
then FindKey := Mid
else FindKey := -1
end; §{ of proc FindKey }

procedure GetRecord(Key : DataRec;

var Error

Keytype; var Rec :
Integer);

¥
looks through KList for Key; if found, returns in Rec.

It and the routines that follow assume the procedure Seek
for random access of the file of records.

var
Item : Integer;
begin
Error := NoError;
Item := FindKey(Key);
if Item > ©
then FRead(KList[Item].Num,Rec,Error)

else Error := RecordNotFound
end; § of proc GetRecord }
procedure PutRecord(Rec : DataRec; var Error : Integer);
writes Rec out to the file. If a record with that
key already exists, then overwrites that record;
otherwise, adds the record to the end of the file.
If there’s no more room for records, exits with an
error code

var

Item ; Integer;
begin

Error := NoError;

Item := FindKey(Rec.Key);

if Item >= 0

then FWrite(KList[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;
SortIndexbList

end

else Error := NoMoreRoom

end; § of proc PutRecord }
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The code for this
project was written

with conversion to

C in mind and

should be pretty

easy lo port.

GetRecord calls FindKey to get the
record number and, if found, reads it
in from DFile and passes it back to the
calling routine in Rec. PutRecord tries
to write Rec out to DFile. It checks to
see if a record with Rec.Key already
exists; if so, Rec gets written out to
that position. Otherwise, if there's
enough space left, it puts the record
at the end of DFile and adds the ap-
propriate entry to KList (which is then
resorted). If there's no room left, Put-
Record returns an error code to the
calling routine.

Listing 5 has two higher-level rou-
tines: AddRecord and DeleteRecord.
AddRecord won't let you overwrite an
existing record. If a matching key is
found, it returns with an error code;
otherwise, it just calls PutRecord.
DeleteRecord checks to make sure
that a record with the requested key
exists, then it deletes that record from
DFile and from KList. The file deletion
is done by copying the last record in
the file over the record being deleted.
If the last record is the one being
deleted, no movement is done. The
appropriate entry is removed from
KList, with all following entries shuf-
fled forward, and MaxRec is de-
creased by 1.

A note for C users: This code was
written with conversion to C in mind
and should be pretty easy to port.
You'll probably use fseek() for your
random access, which requires a byte
offset from the start of the file.
Because of this, you may want to set
up KLlist with byte offsets instead of
record numbers. You can do this by
changing the assignment to
KList[Indx].Num in InitStuff and

(continued)
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Listing 5: Higher-level record-access routines.

procedure AddRecord(Rec

adds a record to the file.
key already exists,

var

Item Integer;
begin

Error := NoError;

Item := FindKey(Rec.Key);

if Item > 0O

then Error
else PutRecord(Rec,Error)
end; { of proc AddRecord }

procedure DeleteRecord(Key :

L deletes the record with

else begin
Max := 1;
for Last

MVal

Max := Last; MVal
end;
if Max <> Item then begin

FRead(MVal ,TRec,Error);

1 KList[Max].Num

end; § of proc DeleteRecord }

: DataRec; var Error

:= AlreadyExists

Keytype; var Error

Integer);

If a record with the same
then exits with an error code

Integer);

'Key' by copying the last record
in the file to that slot, then modifies KList by shuffling

all the key entries up
var

Item,Last ,Max,MVal ¢« Integer;

TRec : DataRec;
begin

Error := NoError;

Item := FindKey(Key);

if Item = —1

then Error := RecordNotFound

:= KList[Max].Num;

:= 2 to MaxRec do

if KList[Last].Num > MVal then begin
:= KList{Last].Num

{ get last record in file }

FWrite(KList[Item].Num,TRec,Error); § write over it }
:= KList[Item].Num .

§ delete KList[Item] }

{ adjust # of records }

, end;
for Last := Item to MaxRec-1 do
KList[Last] := KList[Last+1];
MaxRec := MaxRec - 1
end

PutRecord to read

KLlist[Indx].Num =
sizeof(DataRec);

(Indx) *

Similar adjustments to the calls to
fread() and fwrite() should make
things work fine.

VARIATIONS

You may chafe a little under having to
set an arbitrary limit (IndexMax) on
the number of records. The main
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reason for this is that Pascal does not
support dynamic array allocation, and
you thus have to fix the size of KList
at compile time. There are a few ways
around this. One is to make KList a
linked list rather than an array. You
lose the speed advantage of the
binary search, each entry in the list
will take up more space (because of
pointers) than the corresponding en-
try in the array, and you will need the
additional code and data-type defini-

tions to support the linked list, On the
other hand, you not only get rid of the
arbitrary limit, but if you have a small
number of records, you allocate only
as much space for the list as needed,
instead of always setting aside space
for the entire array.

A trickier approach involves these
modifications to the declarations:

type .
IndxList = array[1..1] of IndxRec;
IndxPtr = "IndxList;

var
KList = IndxPtr;

You now create KList on the heap in
the routine InitStuff with the call
New(KList), and all references to KList
are modified to show that it's now a
pointer, for example, KList”[Indx].
This is a somewhat dirty approach to
dynamic array allocation and requires
several things. First, you must be able
to turn off range checking when in-
dexing into KList; that way, your pro-
gram won't bomb when you try to ref-
erence any element other than
KList[1]. Second, you must not
dynamically create (using 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 your
needs. As | said, this is definitely &
tricky approach.

CONCLUSIONS
Please note that this solution is a sim-
ple one 1t is not the best or the
fastest, but it is one of the easiest to
understand and implement. Once
you've mastered it, you can always go
on to explore the indexed sequential-
access method, virtual sequential-
access method, B-trees, M-trees, and
other techniques. But most program-
mers will find that this is an accept-
able solution that gets rid of many
problems without a lot of work. More
important, it will give you a working
foundation to build upon as you de-
velop your own more complex solu-
tions.

The listings in this article, along with
a miniapplication written in Turbo
Pascal using them, -can be down-
loaded from BYTEnet Listings at (617)
861-9764. They are also available on
disk (see page 445). m
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When we introduced the CX5M™
computer, it was the only computer dedi-
cated to compose, record and play music.

And it’s still the only music com-
puter 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 DX7™ Voicing
program.

ter

Now with TeleWord;," the 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 50-
entry capacity and complete adaptability
to all 300- and 1200-baud operations.

So whatever you create with Tele-
Word'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 re-
cording tracks, you can use this program



Wthh is Why we have the PN101
 dot-impact printer. It doesn’t need any
speaal paper to print out your letters,
T -, compositions, voice data

ause t-makes pro— s and other music data to
-gramming easier and ' hard copy.
more versatile. ' And the MUO1 Mouse
Other new progr.am's' that you can use to move
include DX21 Voicing, the cursor around quickly
Keyboard Chord Master, = R—— ¥ and execute most com-
Keyboard Chord Progres- ! éo,;«s:ﬂ: aft s 1) 311(S without having to go
sion and Guitar Chord S e to the CX5M’s keyboard.
Master. Even a Graphic Grapic Aistprogran, THE PRICE HASN’T.
Artist program. As well Yet with all this going
as second generation | for it, the basic CX5M
FM Music Composer, computer doesn’t go for
FM Voicing and FM Music § any more than it did at its
Macro programs. And all debut.
the other MSX™software Seeyour Yamaha
that MSX computers like Professional Products
the CX5M can run. : dealer. Or write: Yamaha
THE HARDWARE HAS GROWN. International Corporation, Professional
But the CX5M’s hardware is not ProductsDivision, PO. Box 6600, Buena
about to be overshadowed by the Park, CA 90622. In Canada: Yamaha
software. Canada Music Ltd., 135 Milner Avenue,

Not with such new additions as the Scarborough, Ontario M1S 3R1.
SFGO05. This module has an FM tone .
generator with 46 of its own preset YAM AH A et

voices, an 1800-note sequencer and e e e
room fOI' 48 user_programmed VOiCCS. 'I'ie music sheet was produced using the Graphic Artist progrif:
Add the SFGO05 to the CX5M and
use either the YKO1 or YK10 keyboards Ememsemte—c =5 |
%nd you've got a real-time synthesizer. il l; (
r with any MIDI keyboard, it becomes %
a slave mo?:lfule with z}ifll the rich, accurate =

sound of FM digital.
To increase the storage capacity of
your CX5M, add the new FDO5 or
FDO03 Micro Floppy Disk Drives.
Each uses 3.5-inch floppy disks
for fast access and high storage
capacity. And the MSX-DISK

- + + i.-L . ; —
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A THOUSAND JOBS ARE RIDING ON THIS

PRESENTATION. AND THE

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
MICROLINE” 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.

OKIDATA.is a registered trademark of Oki America, inc. Marque déposée de Oki America. Inc. MICROLINE is a registered U.S. trademark of Oki' America. Inc

That's because they print presentation
quality reports twice as fast as other
printers in their class.

NUCROY N1 292
Pvsnnal Gy

OKIDATA

an OKI AMERICA company

We put business on paper.

And everyone will know you've done
your homework due to the more im-
pressive report you'll leave behind.
More impressive with beautiful crisp
text, important points highlighted in
color, bold lead-ins, numbers under-
lined 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.

f 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-OKIDATA
today for the dealer nearest you.

Inquiry 243
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ADDING 5SCSI

TO THE SB130 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, |
will discuss in greater
detail its operational char-
acteristics: the bus phases
and how they are man-
aged by the NCR 5380
chip (see photo 1). | 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 | 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, command, data in,
data out, status, message in, and message
out.

The arbitration, reselection, and message-
out phases are used only in systems that
support muititasking. Since the SB180 BIOS
supports a single-user/single-tasking system,
these phases are not supported. Also, in a
single-userisingle-tasking system, the mes-
sage-in phase is used only for sending the
command complete message.

In my upcoming descriptions of these
phases, | will follow the common SCSI
usage and refer to the host as the initiator
and the peripheral device as the target. The

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 COMMI180 with the cur-
rent SB180 BIOS enter the selection phase
directly without going through the arbitra-
tion phase. On systems that support multi-
ple hosts or the disconnect/reconnect capa-
bility (a configuration not supported by the
current SB180 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 the 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 activi-
ty, the arbitration phase is optional and
need not be implemented. A device places

(continued)
Steve Ciarcia (pronounced “see-ARE-see-ah”") is an
electronics engineer and computer consultant with ex-
perience in process control, digital design, nuclear in-
strumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582, Glastonbury, CT 06033.
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Each device has

an 1D between O

and 7 that corresponds
to one bit on the

data bus.

the bus in the arbitration phase by
asserting the BSY signal and the ap-
propriate bit on the data bus that in-
dicates that device's ID. Since up to
eight devices can use the bus, each
device is assigned an ID between O
and 7 that corresponds to one bit on
the data bus. For example, if a device's
ID 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 higher-
priority ID active after allowing for an
arbitration delay. Bit 7 is the highest-

priority device. If a device loses ar-
bitration. it must wait until the next
bus free phase before reentering
arbitration.

If after allowing for an arbitration
delay and a higher-priority 1D is not
active, that device wins arbitration
and asserts SEL. This indicates to all
other arbitrating devices that arbitra-
tion has been won, causing them to
release the bus.

SELECTION

When the initiator has determined
that the SCSI bus is free, SEL is
asserted, and the initiator enters the
selection phase, which is optional for
single-user/single-tasking systems like
the SB180. The selection phase is
used to establish a communications
link between the initiator and a target
device for the purpose of performing
an SCS! command. Where a host
computer needs to write a sector of
information to a disk drive, the host,
acting as an initiator, would select the
appropriate disk drive to perform the
command.

Photo |: The NCR 5380 SCSI chip. shown here next to an SCSl-compatible

10-megabyte hard disk drive.
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An SCS| target is considered
selected when SEL, the target bus
device ID, and, optionally. the initiator
bus device ID 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 (eg.. it may be
running a power-up or reset se-
quence), it cannot assert the BSY line.
In this case the SCSi specification
recommends that the initiator abort
the attempted selection if the target
does not respond within 250 millisec-
onds. This time-out is especially im-
portant because a nonexistent device
will act as one that is not ready to be
selected.

INFORMATION TRANSFER PHASES
The remainder of the bus phases are
collectively referred to as information
transfer phases. The selected target
device controls the flow of informa-
tion 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 in-
formation being transferred and the
direction of the data. Table | de-
scribes how the phase signals are
coded.

These phases are used to transfer
the necessary data and control infor-
mation to complete an I/0O operation.
For each byte of information trans-
ferred. the following sequence of ac-
tions (called a REQ/ACK handshake)
is required.

First, the target sets the phase lines
(see table 1) to the desired bus phase
and asserts the REQ signal either to
request data from the initiator or to
send data to the initiator; the direc-
tion is determined by the /O signal.
(1/O 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
the SCSI bus at this time.

Next, in response to the REQ 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 SCS! bus at this
time.

The target, in turn, will deassert
REQ. and the initiator will respond to
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a deasserted REQ by releasing ACK.

This handshake is referred to as the
asynchronous data transfer and is
used in all the information transfer
phases [ will discuss below. A different
handshake sequence is in effect when
the synchronous transfer mode is
used. However, since the COMM!80
does not support this mode, | will not
cover it

COMMAND

An SCSI bus enters the command
phase when C/D is asserted while
MSG and 1/O are inactive. This phase
is used to inform the target device of
the 1/O function to be performed. The
command blocks defined in the SCSI
proposed standard are 6. 10, or 12
bytes in length. The length is deter-
mined by the group code located in
the first byte of the command block.

DATA

The data phases are entered by de-
asserting C/D and MSG. The state of
the 1/0 line determines the direction
of the data transfer. SCSI is a block-
oriented bus, and data is usually
transferred in segments. Consequent-
ly, when a computer is communicat-
ing with a disk drive via an SCSI bus,
the data segment size is usually
chosen as a multiple of the physical
sector size.

STATUS

The status phase is entered when the
target asserts C/D and 1/O while MSG
is inactive. 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/D; /O deter-
mines the direction of the message.
This phase provides a means of man-
aging the SCSI bus in complex system
configurations. Only the command
complete message is required in all
SCS! designs. SCS!-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, | will examine in detail

Table [: The SCSI bus phase signals and what they mean. }
}
Phase MSG C/D f{e] |
===+ |
data out 0 0 0
data in 0 0 1
command 0 1 0 ‘
status 0 \ 1
unspecified 1 0 0
unspecified 1 0 1 |
message out 1 1 0
message in 1 1 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 readiwrite.
Address lines
Register name A2 Al A0  R/W
current SCS| data 0 0 0 R
output data 0 0 0 W
initiator command 0 0 0 R/wW
mode 0 1 0 R/W |
target command 0 1 i R/W I
current SCSI bus status 1 0 0] R
select enable 1 0 0 W
bus and status 1 0 1 R
start DMA send 1 0 1 W
input data i b 0 R
start DMA target receive 1 1 0 W
reset parity/interrupts 1 1 1 R
start DMA initiator receive 1 1 1 W

what occurs when a computer re-
quests a disk drive to write a sector
of information. I'll take the case of the
computer and disk drive communicat-
ing 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 the peripherals are not ca-
pable of disconnection and reselec-
tion, the host is the only bus master
and can enter the selection phase
without arbitrating. 1t does this by
asserting SEL and the data bit of the
device being selected (the disk drive).
The peripheral device operating as a
bus target asserts BSY to complete
the selection process.

To accomplish this with the NCR
5380. you write the bus device ID of
the controller to the output data reg-
ister. Then, to assert this ID bit onto
the SCSI bus, you set the assert data
bus bit in the initiator command reg-

ister to a 1. 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 1))

SEL and the ID are concurrently
active, and only a BSY from the con-
troller is needed to complete the
selection process. The SBI80 BICS
polls the current SCSI bus status reg-
ister waiting for the BSY signal to
become active. If BSY is not asserted
within 250 ms, the attempted selec-
tion is aborted.

If everything is operating properly.
BSY will go active, and the processor
resets the assert SEL bit in the ini-
tiator command register to 0. It then
resets the assert data bus bits in the
initiator command register to zeros.

COMMAND PHASE

Once connected, the target asserts

the C/D signal, indicating command
(continued)

JUNE 1986 - BYTE 109



CIRCUIT CELLAR

phase, and then asserts REQ to re-
quest the first byte of the command
block. The first byte (byte 0) of the
6-byte command block contains the
operation code 0A hexadecimal for
the write command (see figure 2). The
initiator sends the first byte by com-
pleting the REQ/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 ini-
tiator and decodes the operation to
be performed. Using the REQ/ACK
handshake. the initiator sends the re-
maining portion of the command
block.

The information contained in bytes
| through 3 of the command block
provides the logical unit number and
the logical block address (by incor-
porating the idea of a logical unit
number, the SCSI protocol allows a
single controller 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 ad-
dressed on the disk drive. Byte 4 con-
tains the transfer length that specifies
the number of logical blocks to be
transferred. One logical block is often
the size of the physical sector on the
disk drive. The last byte of the com-
mand 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
command phase and REQ to be as-
serted. Once the bus is in the proper
phase, the software writes an 02 hexa-
decimal to the target command reg-
ister. The 5380 will not allow data to
be asserted on the SCSI bus unless
the contents of the target command
register reflect the current SCSI bus
phase.

The command block can be trans-
ferred with the 5380, using pro-
grammed 1/O, pseudo direct memory
access. or normal DMA operation.
Due to the small number of bytes to
be transferred, the BIOS uses the
pseudo DMA mode, which acts as
programmed [/O operation but does
not require the SCSI REQ/ACK hand-
shake to be implemented overtly in
the software. It therefore requires

10 BYTE » JUNE 1986

fewer 1/0O operations.

To implement this mode, the system
asserts the DMA mode bit in the
mode register of the 5380, sets the
assert data bus bit in the initiator
command register, and writes the

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 DRQ signal to request the first
byte of information to be transferred.

(a)

INITIATOR COMMAND REGISTER
765 43210 BITS

REGISTER TO

L———=- ASSERT A

_"
2

|

wm———-— ASSERT S

m
-

|

ASSERT

[ve]

S

=<

e (SSER. A

Q
X

I BIT.
ON THE 5380.

RST

= ASSERT

(b}

MODE REGISTER
2266 &8 2 10 BRS

L ArBiTRATE

‘'————— DOMA MODE

L ASSERT DATA BUS - ALLOWS CONTENTS OF OUTPUT DATA
BE PRESENTED ON SCS| DBO - DB?

fs—————=——— IF YOU ARE READING. THIS BIT IS THE LOST ARBITRATION
IF YOU ARE WRITING. THIS BIT IS NOT SIGNIFICANT

IF YOU ARE READING., THIS IS THE ARBITRATION IN
PROGRESS BIT. IF YOU ARE WRITING, THIS IS THE TEST
MODE BIT, AND SETTING IT HIGH DISABLES ALL QUTPUT
DRIVERS ON THE 5380.

——————— MONITOR BUSY - |F SET. CAUSES AN INTERRUPT FOR @N
i UNEXPECTED LOSS OF BSY.

L———-— ENABLE EOP (END OF PROCESS) INTERRUPT
ENABLE PARITY INTERRUPT
ENABLE PARITY CHECKING

— TARGET~-MODE BIT- 0-5380 IS AN INJTIATOR DEVICE
1=5380 IS A TARGET DEVICE.

= BLOCK MODE DMA

e

Figure [: Internal detail of some of the 5380's more important registers:

(a) 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 DRQ signal by
reading the DMA request bit in the
bus and status register. If this bit is ac-
tive, the CPU knows that the 5380 is
ready to receive data, and the first

te)

TARGET COMMAND REGISTER
G 5.4 g 2000 ES

S = ASSERT 170
NOT USED
ASSERT C/D
ASSERT MSG
ASSERT REQ
(e}

BUS AND STATUS REGISTER
7654 3210 BITS

botha g 1

——~—— BUSY ERROR - SET # BSY 15 LOST

PHASE MATCH

IRQ ACTIVE INDICATOR

PARITY ERROR

DMA REQUEST ~ALLOWS CPU TO SAMPLE DRQ

iz END OF DMA TRANSFER: INDICATOR

(d}

CURRENT SCSI BUS STATUS REGISTER
65 R4S 20 1 S ORRBIITS

]
2| g

|
[}
!
[}
m
=l

RE

=
w0
o

r
=)
m
o

|

|
|
=<

|

o)
w0
3

PIN.

BIT 5

4 8 2 1 @

BYTE

@l o OF 1Lx©

64
00
0 d

olo|~

BYTE

HIGH ADDRESS

BYTE

MIDDLE ADDRESS

BYTE
BYTE

LOW ADDRESS

" BLOCK COUNT

»OoAE W N~ O

BYTE 070

0 0 s s s

r

d=drive (O or 1}
r = retries
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.

byte of the command block is written
to the output data register at 1/O ad-
dress 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 SCS! bus
and deasserts REQ. The 5380 subse-
quently requests the second byte of
data from the CPU by issuing the next
DRQ. (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 de-
asserts the SCSI ACK signal. which has
remained active since the first trans-
fer. Subsequent to ACK going false,
the disk controller issues the second
REQ. The cycle above is repeated for
the remaining bytes of the command
phase.

As you can tell from the above de-
scription, the ACK signal asserted for
the sixth command byte will 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 pro-
ceed to the next bus phase until ACK
is deasserted. The SB180 BIOS resets
the ACK signal by resetting the DMA
mode bit in the mode register.

DATA-OUT PHASE

Having received the command block,
the disk controller knows the location
the data will be written to and per-
forms a seek operation to position the
heads over the proper track. Since the
seek operation requires many milli-
seconds to complete, higher-perfor-
mance controllers disconnect from
the SCSI bus at this point and recon-
nect once the head is properly posi-
tioned. However, SASI designs remain
connected to the host for the duration
of the seek. When the head is prop-
erly 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 biock.

While the seek is being performed
by the attached disk drive, the SB180
BIOS prepares the 5380 and DMA
channel O of the Hitachi 64180 for the
data-out phase. The DMA channel is
programmed to respond to DMA re-

(cantinued)
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GLOSSARY

BYTE: Eight bits of data.

CoNNECT: This function occurs when
an initiator selects a target to start an
operation.

DisconnEcT: This function occurs
when a target releases control of the
SCSI bus, allowing it to go to a bus free
phase. This can be done at the end of
an operation or when a target releases
the bus during an operation (such as
during a seek.

INITIATOR: An SCSI device (usually a
host system) that requests an operation
to be performed by another SCSI de-
vice. For this system, the NCR 5380 on
the COMMI80 is the initiator.

LocicaL UNIT: A peripheral device ad-
dressable through a target.

LocicaL UNIT NUMBER: An encoded
3-bit identifier for the logical unit.

LUN: Abbreviation for logical unit
number.

PERIPHERAL DEVICE: A piece of equip-
ment that can be attached to an SCSI
bus, for example, a disk. streaming
tape. optical disk, or printer.

RECONNECT: This function occurs when
a target reselects an initiator to con-

Table A: SCSI device 1Ds and
their corresponding bits on the
data bus.

SCSI ID
DDDDDDDD
BBBBBBBB

SCSiaddress 01234567

~NOoOOhWN 2O
K X X X X X X —
X X X X X X = X
X X X X X = X X
X X X X =X X X
X X X =4 X X X X
X X 4+ X X X X X
X =4 X X X X X X
—+4 X X X X X X X

tinue an operation after a disconnect.

RESERVED: Bits, bytes, fields, and code
values that are set aside for future stan-
dardization.

SCS| ApDRESs: The representation of
the unique address (0 to 7) assigned
to an SCSI device. This address is nor-
mally assigned and set in the SCSI
device during system installation.

SCSI DEeViCE: A host computer
adapter, a peripheral controller, or an
intelligent peripheral that can be at-
tached to the SCSI bus.

SCSI DEVICE ID: The bit-significant rep-
resentation of the SCSI address refer-
ring to one of the signal lines. This
translates into one SCSI bus bit being
set during the selection phase, Table
A shows which bit on the SCSI bus
(DBO to DB7} is set for the different
SCS| addresses. This configuration is
placed on the bus during the selection
phase to indicate which device is be-
ing selected. The bits set to x in the
fields are set to O by the SB180 BIOS
because it supports only a single-
userfsingle-tasking environment. On
systems that support multitasking. the
ID of the initiator is also asserted so
that when the target disconnects and
reconnects, it will know who to recon-
nect to.

SIGNAL ASSERTION: The act of driving
a signal to the true state.

SIGNAL NEGATION: The act of driving
a signal to the false state or allowing
the cable terminators to bias the signal
to the false state (by placing the driver
in the high-impedance condition).

SIGNAL RELEASE: The act of allowing
the cable terminators to bias the signal
to the false state (by placing the driver
in the high-impedance condition).

StaTUS: One byte of information sent
from a target to an initiator upon com-
pletion of each command.

TARGET: An SCSI device that performs
an operation requested by an initiator.

VENDOR-UNIQUE: Bits, fields, or code
values that are vendor-specific.
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quests from the 5380 by fetching data
from a defined memory location and
writing this data to the output data
register of the 5380 (at 1/O address FO
hexadecimal). _

With the DMA mode bit reset and
the assert data bus bit still active in
the 5380, the BIOS writes a 00 to the
5380's target command register. This
tells the 5380 that the current phase
on the SCSI bus is data out (if it isn't,
the 5380 issues a phase mismatch in-
terrupt). The BIOS then reasserts the
DMA mode bit and issues an 1/O write
to the start DMA send register; this
initiates the DMA transfer process. As
in the pseudo DMA transfer, the first
DRQ is asserted after writing this reg-
ister. Since the seek being performed
by the disk drive can be a lengthy
operation, it may be a long time be-
tween the first and second DMA re-
quests. Data is transferred identically
to the pseudo DMA mode except that
the DMA channel responds to the
DRQ signal and transfers the data
from the SB180's memory to the 5380
rather than the CPU polling for the
DMA request bit being active.

The BIOS supports sector lengths of
512 bytes. When the last byte is trans-
ferred, the DMA channel asserts the
TENDO signal, which is fed to the EOP
pin on the 5380. This sets the end-of-
DMA bit in the bus and status register
and signals the completion of the
data-out transfer phase. The DMA
mode bit is again reset to deassert the
last ACK signal prior to the ensuing
status phase.

MESSAGE AND STATUS PHASES
The target then switches to the status
phase, sends a “good" status code to
the host, changes to the message-in
phase, and transfers the obligatory
command complete message to end
the 1/O transfer. The BSY line is now
released, disconnecting the target
from the initiator and returning the
bus to a bus free condition. Bus free
allows the initiator to begin the next
1/O transfer.

The SBI80 reads the data of the
status and message-in phases, using
the pseudo DMA method previously
described. In each case, the assert
data bus bit is reset and the target
command register is updated to the
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proper phase before reading the data
from the 5380.

SCSI TRANSFER

Now for the SCSI version of the ex-
ample. The SCSI bus differs from SASI
in that it supports multiple bus
masters through bus arbitration. and
the disconnection and reselection of
target devices are supported through
the optional message-in and mes-
sage-out bus phases.

In full SCSI implementations, the ar-
bitration phase precedes the selec-
tion phase so that a device can gain
control of the SCSI bus. When the
selection phase is entered, the host
asserts SEL, its device ID, the target’s
device 1D, and the ATN signal. The
host presents its own device ID so
that the target can know which device
performed the selection. This is im-
portant in case the target disconnects
from the SCSI bus for a lengthy 1/O
operation—it must know which host
to reselect (this might be a multipro-
cessor 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 complete message. If the
target is capable of supporting the ad-
ditional messages required for discon-
nection and reselection, it responds
by entering the message-out phase.
Otherwise, the target replies by enter-
ing the command phase described in
the SASI example.

Once the target issues REQ for the
message-out phase, the initiator
sends an identify message to the
target. The identify message estab-
lishes a physical path between the ini-
tiator and the target for a particular
logical unit and notifies the target of
the initiator's ability to support dis-
connection and reselection. This mes-
sage is also used by the target to re-
establish the physical path with the
initiator in a subsequent reselection.

After the identify message is trans-
ferred, the target requests the com-
mand block from the initiator by
entering the command phase. (I will
use the write command for this exam-
ple, 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 com-
mand from the host, it will disconnect
from the SCSI bus. This frees the bus
for other /O operations. To discon-
nect from the bus, the target switches
to the message-in phase and issues
a disconnect message to the initiator.
If the target was transferring several
logical blocks of information and
decided to disconnect between seg-
ments, it would issue a save data
pointer message before issuing 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, the logical
connection is maintained through the
use of data pointers supported by the
initiator. This concept is referred to as
a logical thread. As long as the bus
is free, the host can establish as many
logical threads as can 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 the correct track, the
target attempts to reestablish the
physical path with the initiator by ar-
bitrating for use of the SCSI bus. Once

2l

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 ini-
tiator which logical unit is reconnect-
ing. Since the initiator may have
started several 1/O operations, it per-
forms an implied restore data pointer
message to continue the 1/O opera-
tion at the point of disconnection.
After the identify message has been
transferred, the bus operation pro-
ceeds identically to the SASI example.
Data-out, status, message-in, and bus
free operational phases are con-
secutively performed on the SCSI bus,
completing the write command.

IN CONCLUSION
You'll be seeing many computers and
peripherals ‘that are SCSI bus—-com-
patible 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 con-
nected to a user's parallel port. Since
then, however, personal computing
has evolved to include a cornucopia
(continued)

Photo 2: The complete COMMI180 board installed in a functioning SB180
computer system. The SCSI controller chip (note white outline) can be seen next to

the larger MOSART modem chip.
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MIDI
EVERY
MONTH!

Don't stop now! If you're enjoying
this special Byte issue on Comput-
ers & 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

Electronlic Musiclan is your com-
plete guide to the use of electronic
musical instruments and personal
computers in the creation and re-
cording of music.

Edited by musician-author Craig An-
derton, Electronic Musiclan brings
you both basic and advanced arti~
cles that de-mystify MIDI, Music Soft-
ware, and Synthesizers.

Now you can face the music every
month and enjoy it!

FREE Issue!

Send for a free issue and reserve your one-
year subscription at the special introductory
rate of $14.95 {$24.95 foreign). You'll save over
50 percent off the single copy price. If you're
not completely satisfied with the first issue,
simply write “cancel” onourinvoice and that
will be the end of the matter. The first issue
will be yours to keep.

Send coupon or facsimlle to:
Electronic Musiclan, Dept. B
2608 Ninth St., Berkeley, CA 94710

Send me a FREE issue of |
Electronic Musician and reserve

|

my one-year subscription. }

| Name I
| Address |
| iy : |
State Zip |

—— —————— 2 e
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[ expect that the
SCSI standard will
be heartily adopted.
I am looking forward

to using it again.

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.

| expect that the SCSI standard will
be heartily adopted. | for one am
looking toward my next opportunity
for using it.

SOFTWARE BLACK BELTS TAKE
NOTICE

The current SB180 BIOS supports
single-user/single-tasking systems.
With thousands of SBI80s 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 (NAOG).
software and hardware manufacturers
associated with the SBI80, and I
would be very interested in obtaining
such driver code, either through
public domain or license.

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 54.

NEXT MONTH
I'll look at peripheral
adapters. m

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 pres-
ent projects. You are invited to call and ex-
change ideas and comments with other Cir-
cuit Cellar supporters. The 300/1200-bps BBS
is on-line 24 hours a day at {203) 871-1988.

The following items are available from

The Micromint Inc.

25 Terrace Dr.

Vernon, CT 06066

(800) 635-3355 for orders
{203) 871-6170 for information

|. SB180 computer board with 256K bytes
of RAM. Complete with user's manual and
ROM monitor. Assembled and tested.

SB180-1
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 DS/DD disks.
Assembled and tested.

SIS0 b e b evo.tre Boh oot $499
3. COMMI180 SCSl-only expansion board for
the SB180 computer with hard disk BIOS
upgrade (board can be upgraded to include
the modem at any time). Complete with
user's manual. Software supplied on 5%-inch
DS/DD SBI180 format disk. Assembled and
tested.

CONIMIIE OS5t = st ee) el i ety $150
4. COMMI80 1200-bps modem and SCSI ex-
pansion board for the SB180 computer with
TERM3 and hard disk BIOS upgrade. Com-
plete with user's manuals. Software supplied
on two 5%-inch DS/DD SB180 format disks.
Assembled and tested.

COMMIBO-MOI-S ., .., ... . 5479
SCSI hard disk drives, enclosures, cable sets,
and various SBI180 enhancement products
are now available. Call for a price list.

Please include $10 (on items | and 2) or $6
{on items 3 and 4) for shipping and handling
in the continental United States {$4 addi-
tional for Canada). $15 for surface or $35 for
air mail elsewhere. Connecticut residents
please include 7.5 percent sales tax.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company, POB
400, Hightstown, Nj 08250,

Ciarcia's Circuit Cellar, Volume | covers articles
in BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Velume 111 covers fuly
1980 through December 1981. Volume IV
covers lanuary 1982 through June 1983.
Volume V covers July 1983 through December
1984.

To be included on the Circuit Cellar mail-
ing list and receive periodic project up-
dates and support materials, please cir-
cle 100 on the Reader Service inquiry

card at the back of the magazine.
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service above and beyond the call of duty: Citizen" dot matrix
printers, precision-engineered by the people who've become
a wristhold word in fine, precision-engineered watches.

The Citizens are sleek, quiet, and reliable. They’e |
extremely easy to use. And feature a unique push-feed
paper system that malkes paper loading a breeze. What’s |
more, 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 a// parts and labor, including the print head.

The Citizen MSP-10/15 and MSP20/25. Four solid reasons to
m stop by your dealer.
it And watch what the Citizens can do for you.

L) For more information, call 1-800-556-1234, Ext. 34.

|| In California, 1-800-4412345 Ext. 34 = »
| C§ Wiiieo(r:riltliien America Corpofattion, = C I TI Z E N

2425 Colorado Avenue, Santa Monica, CA 90404

Presenting four upstanding Citizens who give faithful ! /

©1986 Citizen America Corporation. Citizen and the Citizen logo are trademarks of Citizen Watch Co, Ltd. I[BM is a registered trademark:
of International Business Machines Corporation. Epson is a registered trademark of Epson Corporation.

Inquiry 64
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For $249S
hat you see is what

SUGGESTED | PROCESSOR | EXPANSION | MONEY-BACK |
MANUFACTURER RETAILL PRICE* SPEED SLOTS GUARANTEE ;
VICTOR V286 52495 6 to 8Mhz 8 YES
[BM PC/AT $4705 6Mnhz 6 NO
| COMPAQ DESKPRO 286 $4244 6to8Mhz 6 NO

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-Baek Guarantee, an offer you won't see from anyone else. You won't
see any software compatlblllty problems 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 should be your next computer. For a more complete
picture, and your nearest Victor dealer, call Marty at 1-800-248-b252.

VICTC R

Scotts Valley. CA (408) 438-6680
Inquiry 362

* DOES NOT INCLUDE MONITOR OR VIDEO BOARD.

Totals for comparably equipped models as of 3/26/86. IBM and 1BM Personal Computer AT are trademarks of International’
Business Machines Corporation. COMPAQ and COMPAQ DESKPRO are trademarks of COMPAQ Computer Corporation.
t Available from participating dealers.
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BY ANTONIO C. SILVESTRI

SORTING

ILLUSTRATED BY MIRIAM SCHAER

Sort subdirectories

and files for cleaner

catalogs

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 Pro-
DOS directories are simply built

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 com-
puter.

The program I describe in this arti-

~ cle is designed to eliminate long

catalog searches by sorting the valid
filenames in the'volume and subor-
dinate directories of the ProDQOS disk.
It also permanently stores the sorted
filenames on the disk so that an
alphabetically sorted directory is dis-
played each time you request a
catalog.

PROGRAM FEATURES
ProDOS, Apple’s Professional Disk
Operating System, is more sophisti-
cated than its older but respected
counterpart, DOS 3.3. Among Pro-
DOS's features are an enhanced com-
mand set and support of a hierar-
chical directory structure that allows
separate directories to coexist on the
same disk. My program, for Apple llc,
lle, and lI+ computers with 64K bytes
of RAM, will individually sort the
volume, or root, directory and any of
its subordinate directories that reside
(continued)
Antonio C. Silvestri is a professor of computer
and information science at Springfield Tech-
nical Community College in Springfield, Mas-
sachusetts. He is also president of Systems
Consultants Inc. (955 Sumner Ave., Spring-
field, MA 01118-2146), an engineering com-
pany that specializes in the design of computer
hardware and software interfaces that control
manufacturing machinery.
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Byte Offset
in Directory Block

Table : The format of a ProDOS directory block,

Entry Description

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

Block number of the previous directory block (low byte first).
These bytes equal O if this is the first directory block.

Block number of the next directory block (low byte first).
These bytes equal O 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>

m

Byte Offset
in Directory Header

Table 2: The format of a ProDOS directory header. Notice the differences in
some bytes that distinguish a volume directory from a subdirectory.

Description

00

01-15
16-23
24-25

32
33-34

35-36

37-38

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.

ff 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.
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on a ProDOS disk.

| wrote the program in Applesoft
BASIC because speed is not impor-
tant. The routine also includes some
machine language code that is poked
directly into memory.

To create a user-friendly utility, |
have provided extensive screen out-
put that allows you to monitor pro-
gram 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 file-
name 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 in-
clude them in the sorting process. Up-
dated 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 physical-
ly 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 |.

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 en-
try is called the directory header. The
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format of a directory header is shown
in table 2.

The remaining directory entries rep-
resent binary, text, Applesoft pro-
gram, 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 com-
mon file-type codes.

Disk INPUT/OUTPUT
Data transfers to and from the disk oc-
cur on a block basis using the ProDOS
MLI (machine language interface) pro-
tocol. This standard makes it simple
for you to write small assembly lan-
guage programs to perform disk 1/O
functions.

A typical subroutine to invoke disk
11O looks like this:

JSR  $BF0OO

DB command__index
DB low__para__addr
DB  high__para__addr
BCS error

ProDOS's entry point is at BFOO
(hexadecimal). Command__index is
the command number assigned to a
ProDOS function. Low__para__addr
and high__para__ addr are, respec-
tively, the least significant byte and
the most significant byte of the ad-
dress of the parameter list associated
with the command. The parameter list
contains the values of variables that
the command needs to execute prop-
erly.

After ProDOS executes the com-
mand, control passes to the instruc-
tion 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 in-
dividual block on a disk is command
number 128. To write a block, you
issue command number 129. The pa-
rameter 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-

(continued)

Byte Offset
in Directory Entry

Table 3: The format of a ProDOS directory entry.

Description

1 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. i
01-15 Entry name in ASCII. |
16 File-type code (refer to table 4). I
j 17-18 If this entry is a subdirectory, these bytes specify the i
| location of its key block. If this entry is a standard file, this |
i entry points to the first block where file data is stored.
' 19-20 File size in blocks. ;
I 21-23 File size in bytes. |
24-25 The date that this file was created (format: MMMDDDDD
| YYYYYYYM). |
i 26 The minute at which this file was created. ;
27 The hour at which this file was created.
- The version number of ProDOS that created this file. ‘
29 The lowest version of ProDOS that is capable of using this |
file.
30 File access code.
31-32 if this entry specifies a binary file, these bytes contain the.
load address for the file. If this entry specifies a random-
access text file, these bytes contain its record length,
33-34 The date on which this file was last modified
(format: MMMDDDDD YYYYYYYM).
35 The minute at which this file was last modified.
36 The hour at which this file was last modified.
37-38 The key block number of the directory that holds this file
entry.

File-Type Code

Catalog Mnemonic

Table 4: Some important ProDOS file-type codes.

File Description

001 BAD Bad block file

004 TXT ASCII text file

006 BIN Binary file

015 DIR Directory file

252 BAS Applesoft program file
255 SYS ProDOS system file

Table 5: The 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 byte—the

number of parameters—is always 3.)
Byte # Contents
1 Number of parameters
2 Disk slot and drive to be accessed
(128 « drive # + 16 » slot #)
3 Low byte of the address of a 512-byte data buffer
4 High byte of the address of a 512-byte data buffer
5 Low byte of the block number to be accessed
6 High byte of the block number to be accessed
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Let Lab Boss turn
your IBM PC into a powerful
instrument controller.

ou can spend thousands of dollars
onr a dedicated instrument controller.
Or a few hundred for a controller
that's dedicated to you and your [BM PC.
Lab BossT* from National Instru-
ments puts you and your IBM PC (or
compatible) firmly in charge of GPIB
instruments. From sophisticated lab- .«
oratory equipment, like digitizing
oscilloscopes and spectrometers,
to standard printers, plotters,
tape drives and more.
At data transfer speeds

’7I NATIONAL

55

LabBo

that are the highest in the industry.

And Lab Boss products offer a direct
data fink from your measuring equipment
to a full range of analysis software, includ-
ing RS/1, Lotus 1-2-3, and Symphony. So
you can easily report your findings on

the same system you used for
.  instrument control, data acqui-
| sition and analysis. Try that
7 on a dedicated controller!
7 So — you want to be the
boss? Call National [nstru-
f\ ments. 800/531-4742.

NSTRUMENTS

' 12109 Technology Blvd.
Austin, TX 78727 512/250-9119
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SORTING PRODOS
DIRECTORIES

imal) since ProDOS reserves only a
few bytes toward the end of this
memory page for its own purposes.

You must allocate a 512-byte block

| in memory for block transfers. A pro-

gram can make use of the buffer that
is assigned for ProDOS activities. This
buffer is pointed to by the contents
of page zero locations 115/116 and is
usually found at 38400 (9600 hexa-
decimal).

| THE SORTING TECHNIQUE
| The task of sorting a single directory

involves three main steps. First, direc-
tory 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.
Finally, the sorted array of directory
entries is written back in blocks to the
original directory locations on the
disk.

You have to modify this technique
in order to sort a disk with a hierar-
chical 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 subdirectory 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 the
three-step sorting process on this cur-
rent directory. The entire sorting pro-
cess ends when no directories are left
on the stack.

THE BUBBLE SORT ALGORITHM
Although there are more efficient
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 through a
list, comparing adjacent pairs of
elements one at a time. If it finds an
element that is greater than its higher-
{(continued)
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