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The Critics Agree: 

"Turbo C ... will stun you with in-RAM  
compilations that operate at warp speed."  

Turbo C's" sleek 
compiler is 'O rast 
and powerful. we 
used it to write ou r 
equation solver. 
Eureka." Even helter. 
all that muscle is 
wrapped in a ::;mouth. 

integrated environment with every­
thing you need to make writing. 
editing and compiling your programs 
a snap: 

• �Compile· 10.000 lines per minute* 
• �Online. conlexl-sen ' ilive help 
• �ANSI compalible 
• �Six memory model ·-tiny to hug 
• �450 library [unctions 
• Utiliti es: Librarian . Make. GREP 
• �Source code ror MicroCalc �

spreadshcel �
• �Command-line version of the com piler 
• lnline as embly that lets you mix �

C and assembler �

S)·s1em Ke.Qulrnmcnts Fut w· lllM .1n.J thr HtW' (•' 
J'dSijnal computtrs otnd all HJO'\. nim1i.1UM1'.:'l l'C·IJClS 20 or 
l.11t..· r :l.tHK 

-Richard Hale Shaw, PC Magazine 

• �Prorcssional-quality graphics llhrary 
supporting VCA . CGA . L-:CA. Hercules. 
andl8M851·1 

• Interfaces with Turbo Pascal 4.0 �
ancl Turbo Prolog �

Just $99.95 

" A lightning fast. fully featured C 
compi ler suitable ror almost every­
thing ... Borland's Turbo Ccompiler 
i · nexible. fast and friendly. 

- Peter Feldman, PC Week " 

Heap Sort 
Tur/1<1 (' 1.5 Microsoft C 5.0 

-
Compile lim"._.. 4.7 sec. 16.3 sec. 

·­
Compile & link 

7.4 sec. 19.5 sec.lime 

I 10.5 sec:. l!i5 sec.Execute ti me 
Object coc.lc size 111 9 1313 �

I �
Execulion ·izc 6392 7891 

SGtt l:N'n<hmao. rnn oo an n \ll lt lft\t AT ul>ml:' Turoo r. \crshif1 I Jnd 
Ulc Turloo I I , \ tl("NW)n C wnilon O:mtl Utt' MS mrrlay 
11ni.rr,'1·rs10113 GI 

"Turbo Pascal 4.0 flies  
4.0 is ballistic!" - Tom Swan, 

Al most frorn 
... its introduction. 

Turbo has 
been the world­
wicle Pascal stan­
dard. It's fast. It'::; 
flexible . It's affor­
dable. And it 

gives you full control. 
Compile more than 27 .000 lines 

of code per minute* . Ancl work in a 
complete. integrated programming 
environment with pull-down menus 
and a full-featured editor. 

You don't llave to swap code in 
and out to beat the 64 K barrier: it' 
designed for large programs. Break 
your code into conveni nt module. 
and work with them swiftly and 
separately. If there's an error in 
one. you can see it and fix it. 

S)'stcm t'or lfL1: IHM l'S/1.. nndlhc fMmll) uf  
prn.or1:al :iM all 1'(;-UOS t 'IS. l:.J:SJ 2 ll or  
l11l(' r :UWKIV\.\I 

t )3tt'1octlun 1\ our main ronn.·m. II"' IUlln GO dJ.) i uf 11..m:h:k"< 
1nl:c fll'Ot1Urt rltn not 1n '4ith our t"laims, .11 rntr 
allilnmf'r dt1:ianmt"nt. ;1n1I ,.., . ..,.. 11.uunl\· it ri:f umJ 

All Bo..datd lnlrrn.itivr,.i , l!ll" 
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;Turbo Languages are Super ! 

like a rocket ... 
1987 Programmer's Jo11ma/ 

Powerrul reatures include: 

• rroducing EXE files 
• Separate compilation 
• Hui It-in project management 
• Graph unit including support  

for I13M C:GA. EGA, VGA. and  
3270 . Hercules and A'rl' o:mo  

• On line. conlext-sensiLive help 
•Run on BMHz 113M PC AT. 

Add expertise:  
The Turbo Pascal Toolboxes  

Start with Turbo Pascal Tutor ror 
just $69.95 and add the others as 
your interests and expertise grow: 

• Database Toolbox 
• Toolbox 
• Graph ix Toolbox 
• Numerical Methods Toolbox 
• GameWorks 

Toolboxes require Turbo Pascal 4.0 

Just $99.95 each 

" Each new Turbo Pascal 4.0 Tool­
box is a virtual treasure of program­
ming methods and tips. 

- Giova1111i Pe"one, PC Week " 

Circle 40 on Reader Service Card 
(DEALERS: 41) 

"Turbo Basic compiles faster than 
anything I have seen." -Et/um Wi11er, PC Magazine 

Turbo Basic is 
the lightn ing-fast 
Basic compiler 
with a tota l devel­
opment environ­
ment that puts you 
in fu 11 control. 
Even novices can 

write professional programs with 
Turbo Basie's full-screen windowed 
editor. pull-down menus. and trace 
debugging system. You also get a long 
list of innovative Borland reature· 
like binary disk files. true recursion. 
and increased compi lation control. 
Plus the ability tu create programs as 
large as your system ·s memory can 
hold- not just a cramped 64K. 

The choice is basic: Turbo Basic! 

Just $99.95! 

" Turbu Basic. simply put. is an 
incredibly good product .. . Not on ly 
is this the must advanced BASIC 
ever. but Borland has lived up tu 
its Turbo tradition. 

- William Z ac/111101111, Comp111en vorld '' 

Add another Basic adva ntage: 
The Turbo Basic Toolboxes 

• The Dat<ibase Toolbox 
• The Editor Toolbox 

Too lboxes require Turbo Basic I . I 

Just $99.95 each. 

Syslcm Rcquln:mcnt...-; ror Ill(' tn \1 P::ir.! '• Jn.l lilt" lllMfli fiutld )' ul 
1)1·t:t.c:mar w m1111ll"r.!' .i n1! ;Ill 10(11\, l"C.t.IOS I MS. IMJ::=12 Dor 
l:1ti· r :lR·IK K>\M 6IO ' lo n 11111dlt· 

Compare the BASIC differences 
Tur /)() /las/(· I I QuickB1\SIC 4.0 Compiler ()uickllASIC 4.0 Interpreter 

C:om pi lt: & I.ink w 
f:XE :J sec. 7 sec. 

Size of 28387 2:.91l0 

t:xccutlon timt 
w/AU 2117 0.16 sec. 

1·'' ..... . . 
1r;;, sec. 21.5 sec. 

f:xccution lime 
w/o 80287 0.16 SC '. 28fi.3 292.3 sec. 

Tht! F.1k\ns Opf:imizatlun lk nrlun;irt. pmcrnm from Morcil 1988 I · ·uc of Compulcr w:is TM l'rogr.im wns run on an IBM 
l'S/ 2 Model fiO with 8028i TI1c benchmark le>L< mmpih•r's ahlll1y to loc1r, 1nvarla11l l\Xlc. unu'""I code. c.<pro.<.<1011 nn<I i:oMl­
liunal evaluation. 



"Fastest and ost approachab1 
imp ementation o that language" 
-Darryl Rubin, Al Expert, on Turbo Prolog 

"Mos p tful 
vers'on of Basic ever'' 
-Ethan Winer. PC on Turbo Basic 

And able to leap 
onto "newground· the 
price/performance na" 
- John H. Mayer, Computer Desig1t, 
on Turbo C 

See technological 
of Turbo C 

urbo Pascal and 
Turbo Basic! 

Meet Turbo Prolog 2.0: 
tificial liitelligence like 

ou've never -seen it! 



Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-world applications!  

ew Turbo Prolog" 2.0 lets you 
harness powerful Al techniques. 
And you don't have to be an expert 
programmer or artificial intelli­
gence genius! 

You get an all-new Prolog 
compiler that's been optimized to 
produce smaller and more efficient 
programs than ever before. An 
improved full-screen. completely 
customizable editor with easy pull­
down menus. All-new documenta­
tion. including a tutorial rich with 
examples and instructions to take 
you all the way from basic program­
ming to advanced techniques. Even 
online help! 

System Requlremems for 111e '"" rs; 2- .,.. w 1eMe l•mily"' 
pet>OllJll """putm a!ld all 100'!> """paUllles. P<:rOOS lMS-OOS) 2.0 or 
la1tt_3'11 KRlc\t 

More new features! 
•  An external database system 

for developing large databases. 
Supports B+ trees and EMS 

•  Source code for a fully-featured 
Prolog interpreter written 
entirely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

• Support for the Borland 
Graphics Interface. the same 
professional-quality graphics 
in Turbo Pascal. Turbo C. 
and Quattro 

• Improved windowing 
• Powerful exception handling 

and error trapping feature 
• Full compatibility with Turbo C 

so the two languages can call 
each other freely 

• Supports multiple internal 
databases 

• High-resolution video support 

Just $149.95! 

60-Day Money-back Guarantee t 

For the dealer nearest you 
Call (800) 543-7543 

Circle 42 on &oder Service Card (Deahrs: 43) 

Turbo Prolog Toolbox is 
6 toolboxes in one! 

More than 80 tools and 8,000 
lines of source code help you build 
your own Turbo Prolog applications. 
Includes toolboxes for menus. 
screen and report layouts. business 
graphics. communications. file­
transfer capabilities. parser 
generators. and more! 

Toolbox requires Turbo Prolog 2.0 
Just $99.95 

" If I had to pi ck one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I'd say. 
'Get and learn Turbo Prolog. · 

-Jerry Pournelle, Byte 1188 

An affordable. fast. and easy-to-use 
language. 

-Darryl Al Expert " 

I N1( RNA1101Jllt 
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smARTOORK. Keem-..:!!!!!  
Getting Smarter  

Smarter Artwork 

Three years ago, Wintek engi­
neers created smARTWORK to 
reduce the time and tedium.of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since d iscovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD software available. And 
thanks to them, smARTWORK keeps 
getting better. 

smAR1WORK transforms 
your IBM PC into o PCB CAD system 

Interactive routing, continual 
design-rule checking, pad shav­
ing, and production-quality 2X 
artwork hove always been a pa rt 
of smARTWORK. And now that 
many customer suggestions hove 
become a part of the software, 
smARTWORK is an even better 
value. That's why we 
offer it with a thirfy­
day money-back 
no-nonsense 
guarantee. 

Using an Epson or IBM dot-matrix 
printer. you con create 2X artwork and 
1 X or 2X checkplols in a fraction of the 
time hand-taping requires 

New smARTWORK Features 

D Silkscreen layer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pod shapes and sizes 

D User-definable library 
D Ground planes created with a 

single command 
D Solder-mask and padmaster 

plots generated automatically 
D Quick printer 2X checkplots 
D Additional drivers for printers 

and plotters 
o Optiona l drill-tape and 

Gerber photoplotter utilities 
D .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

2" by 4" section of a 10" by 16" double­
sided board with silkscreen layer 

HiWIRE V1 .1r1 
smARlWORK V1 .Jr5 

Camera-ready 
2X artwork from an HI or HP pen plotter 

The Smart Buy. Guara nteed. 

Still priced at $895, smARTWORK 
is proven. convenient, and fast. 
Our money-bock guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Coll toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. That's smart work. 

System Requirements 

D IBM PC. PC XT. or PC AT with 384K 
RAM. and DOS V2.0 or later 

D IBM Color /Graphic s Adapter with 
RGB color or B&W monitor 

D IBM Graphics Printer or Epson 
FX/ MX/ RX-series printer. and/or 

D Houston Instrument DMP-40. 41. 42. 
51 , 52. or Hewlett-Packard 7470, 
7475. 7550. 7580. 7585. 7586 pen 
plotter 

D Optional Microsoft Mouse 

Wintek Corporation 
1801 South St. 
Lafayette. IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

Ql'\d lt'IO \IMJO';IOQOOf& IOQLUOl6011'000tr'(3MOI 
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EDITORIAL  

Our New Benchmarks 
Here they are: BYTE's new system 
benchmarks. 

Our goals in developing these new 
benchmarks were very high: We set out to 
create a new suite of benchmarks that 
would give you the most comprehensive, 
accurate, and useful information on 
microcomputer performance that is avail­
able today; benchmarks that were appro­
priate for the current generation of hard­
ware and software and that would not go 
out of date at any time in the foreseeable 
future . 

It was a tall order, but based on our ex­
perience, research, and consultation with 
numerous industry experts, we believe 
we've succeeded. Once you've seen the 
benchmarks, we're confident that you 
will agree. 

The new suite comprises high-level 
tests, which examine a machine' s real­
world performance, and low-level tests, 
which amplify and illuminate the high­
level tests by providing a detailed, spe­
cialized examination of each machine' s 
constituent subsystems. 

The new benchmarks provide an im­
pressive level of detail-but not merely 
numbers for numbers' sake. For exam­
ple, when a machine turns in an unusu­
ally good or bad performance, our 
benchmarks show you exactly where the 
machine excels or falls short and which 
kinds of applications are affected. Just as 
important , they can reveal hidden 
strengths or weaknesses in machines that 
turn in otherwise seemingly average 
overall performance. 

The wealth of information provided by 
our combination of high- and low-level 
benchmarks means that you' re not locked 
into some narrow, preconceived or sub­
jective interpretation of the results . 
Rather, you can easily use our bench­
marks to estimate how any given machine 
will perform for your unique mix of ap­
plications. (If you've ever wasted time 
trying to guess how an arbitrary and arti­
ficial benchmark like the infamous 
NOP-no operation-test relates to real­
world throughput, you'll appreciate the 
realism and immediate usefulness of our 
new benchmarks.) 

Also, there's our objectivity: BYTE, 
alone among the leading computer publi­
cations, is not allied with a particular 
family of machines. We have no ax to 
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grind about any particular product, no 
reason-intentional or otherwise-to 
stack the benchmark deck one way or an­
other. Our system tests are deliberately 
not optimized to favor any particular 
brand, chip family , or architecture. This 
means we have a way to address the 
thorny issue of accurately and objectively 
comparing the relative performance of 
systems with different processors and 
designs . 

We've-in effect- constructed a " level 
playing field " on which any machine can 
be put to the test with a minimum amount 
of tweaking. This also means we' ll be 
able to adapt our benchmarks to handle 
brand-new chips and architectures in a re­
markably short time. 

But you don't have to take my word for 
any of this , because our benchmarks 
aren't of the "black box" variety-you 
know, the kind that spits out a result but 
doesn' t tell you how the number was gen­
erated or what it really means . The 
" hows and whys" of our new bench­
marks are explained in detail in this 
month's In Depth section, and the com­
plete source code for all our low-level 
benchmarks is available via BYTEnet 
(free, except for the cost of your phone 
call) , on BIX, in print in our Quarterly 
Listings Supplement, and on disk (see 
page 3). We invite your close inspection. 

In the Reviews section, you'll see the 
new system benchmarks in action , with 
the results presented in easy-to-use, in­
formative tables and graphs that should 
satisfy any level of curiosity about the re­
viewed systems. 

At the top of each page of benchmark 
results you' ll find an overall number, or 
index. This represents the cumulative 
performance of the machine on our appli­
cations-level benchmarks compared to 
several "standard" machines, such as the 
venerable 8-MHz IBM PC AT and the 
newer Compaqs and PS/2s. (Our new 
Macintosh benchmarks follow the same 
pattern; there are no new Macs to review 
at this time, so the new Mac system 
benchmarks do not appear in this issue' s 
reviews. However, the Mac benchmarks 
are discussed in the In Depth section.) 

Our high-level benchmarks measure 
the performance of each machine while 
running a wide variety of real-world com­
mercial software packages , such as word 
processors, compilers, databases, CAD 

packages, desktop publishing packages , 
spreadsheets , and so on. These tests are 
designed to realistically exercise each 
machine's major subsystems-disk UO, 
video, CPU, floating-point unit, and 
memory- in a variety of ways. 

The overall index can serve to give you 
a " quick fix" on a particular machine , 
but , you should be aware that-like all 
generalizations- this overall number 
does not in itself provide high precision. 
That's why the index is visually joined to 
a graph that breaks down the overall per­
formance into application-by-application 
results . Here , you can begin to see 
strengths and weaknesses emerge, and 
you can begin to use that information to 
see how a given machine meets (or fails to 
meet) your own specialized needs. 

The numbers to the left of the graph 
provide the detailed results of the applica­
tion tests, for even greater refinement and 
accuracy. 

The lower portion of the page contains 
the low-level test results. On the right, a 
graph clearly illustrates relative perfor­
mance on a subsystem-by-subsystem 
basis ; on the left are the detailed, test-by­
test results . 

You can use the low-level results to ex­
amine, in as much detail as you wish , why 
a machine performed as it did in the high­
level tests. They also let you compare ma­
chines at the most fundamental level , and 
to tailor our benchmark results to unusual 
applications not included in our high­
Ievel tests: Just examine the subsystem(s) 
your application will exercise most, and 
you can get a good idea of how the re­
viewed system will handle the task. 

The Future 
These new system benchmarks are the 
foundation for an entire new set of bench­
marks. Over the next few months , you'll 
see additional refinements and improve­
ments, including a new suite of software 
benchmarks. 

BYTE was the first magazine to use 
objective benchmarks in evaluating per­
sonal computers. We're proud to con­
tinue that tradition with these-the first 
"second-generation" microcomputer 
benchmarks in the industry. 

As always, we welcome your com­
ments and suggestions. 

-FredLanga 
Editor in Chkf 
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Have you read the latest 
from PC Magazine about 
ALR's FlexCache 386? 

A Philosopy of Value 

''Even Compaq's DeskPro 
386/20 eats the dust made 
by the ALR FlexCache 
20386 as it screams down 
the DOS highway ..." 

PC Magazine, March 15, 1988 

Compatible 
Novell, DOS 3.X, 

sco Xeni• 386, OS/ 2 

Software 

At Advanced Logic Research 
(ALR) the philosophy of getting 
more for your money has become 
a tradition. A tradition recognized 
by a long line of excellent reviews 
from all the major trade journals. 
FlexCache 386 Series is based on 
the ALR 386/220, PC Magazine's 
choice as "The Best of 1987". Now 
the fastest PCs available, the 
FlexCache Series approach mini­
computer performance and offer 
you the most for your money. 

FlexCache dual bus architecture 
separates the standard 8MHz 
peripheral bus from the high­
speed memory bus. This permits 
access at the 16MHz or 20MHz 
CPU clock rate. By keeping fre­
quently used data close at hand, 
the cache memory controller elim­
inates wait states 95% of the time. 
Since 90% of all data transfers 
relate to the data bus, long delays 
in computations disappear. 

Faster Than IBM or Compaq 

This innovative design allows for 
up to 60% faster CPU I memory 
data through-put than the IBM 
PS/2 model 80-071 with the much 
touted microchannel. And the 
FlexCache 20MHz CPU " ...consis­
tently lays down a coating of dust 
on Compaq's IBM-basher." 
-Compaq DeskPro 386/20. 

20386 

Balanced System/ Fast Disk 

Full track data transferring (1 :1 
interleave) plus ESDI look-ahead 
buffering, allow FlexCache 386 
systems to turn what used to be a 
data bottleneck into a super high­
speed corridor. Compaq wants you 
to pay $7490 for their DeskPro 
386/20 model 60 with a 60MB hard 
disk. But for the same price you 
can get ALR' s Flex Cache 20386 
model 150 with a lSOMB hard disk 
and 200% faster transfer rate. 

Room to Grow 

minicomputer-style chassis of 
the FlexCache 20386 offers space 
for five internal devices, allowing 
more data storage than any other 
PC available. 

For the name of the ALR dealer 
nearest you call: 

1-800-366-257 4  

Advanced Logic Research, Inc. 
10 Chrysler, Irvine, CA 92718 
Phone: 714-581-6770 FAX: 714-581-9240 
Telex: 510-601-4525 
Answer back Advanced Logic 

AexCache 16386 ond AcxCache 20386 are trademark.. of Advanced Logic Research, Inc. Compaq O..kPro 386 & 386/20 are trademark.. of Compaq Computer Corp. IBM PS/2 is a 
trademark of lntemationa.I Business Machines, Inc. Prices and configurations are subject to change without notice. 
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Can you cope with fame? 
"ALR products make headlines. Broad 
exposure from trade reviews and 
national advertising campaigns create 
public demand. This makes ALR dealers 
very popular." 
Alan Weinberger - President ­
The ASCII Group, a 180 member 
nationwide chain 

Can you say goodbye to 
your middleman? 
"ALR only sells through authorized 
dealers which means you dont get a 
knife stuck in your back. it also means 
direct support from the factory. 
Support from ALR's sales staff, cus­
tomer service staff and technical sup­
port staff. ALR also offers Dealer 
Incentive Programs such as Flooring , 
Co-Op Advertising, and some of the 
highest margins in the industry." 

Tom Dirolf - President ­
Technology Partners, Ann Arbor, Ml 

Do you have  
what it takes  
to be an ALR  

dealer? 
Can you be 

a 
"Yes Man"? 
"We've had to �

learn to say yes, �
a lot. Yes to �

speed, power �
and �

affordability. Yes �
to Novell �

expandibility �
and a complete �

variety of �
networking �

solutions." �

Sam Woo - President ­
Micro Age Computer Store, Dallas, TX 

Can you handle success? 
If you think you can live with this kind of success, you may 
hove what it takes to be an authorized Advanced Logic 
Research If you know you con handle satisfying 
customers with the most advanced computing systems 
available . or your looking for on ALR dealer who already 
is, call ALR today at 
1-800-366-2574 and we'll send :;\\\)\___ _ _ 
you dealer information 
and o product package. Advanced Logic Research, Inc. 

Maybe you do have � 10 Chrys ler, Irvine, C A 92718 
what it tokes. � 714-581-6770  

FAX:714-581-9240  
Telex: 5106014525,  
Answer bac:k Advonced Log;< 
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SharpenYour PC Skills and �
Build a Great Software Collection �

Reviewers Love Our Monthly Software!ONLY$6.65! 
".. . Big Blue Disk offers games, educational programs, p roduct 

Monthly Software for reviews, programming utilities, and even commercial 
programs. We had more fun than an ant at a picnic, and we'reIBM PC™,Apple rrrM,or 
going to subscribe! . . . RATING: •••• Value for Money" 

C-64/128 TM ......... .. ........ . '. . ... . . .......... .. .. .. fAMll.Y COMPUTING �

Softdisk rating: ....... . . . . . . . . . . . . . . . . . . . . INCIDER. APR. 1987 �
Learn From the Experts 

". . ./ highly recommend Loadstar. lf you can afford only one 
Draw on the vast experience of our disk seroice, make if Loadstm: .. " 
editors to provide you with 
carefully selected software 
you can use each month, from 
spreadsheets to role-playing 
games, from telecommunications to 
accounting to recipe programs. With 
easy· to-use documentation, you wiJI 
master each new application with 
confidence and ease. 

Become Experienced 
Without investing a fortune, our monthly software will help you to see 
why your personal computer is the most versatile and powerful tool you 
own. You wilJ know more about your computer, its capabilities, and 
software for it, than you would have thought possible. At S6.65 a month, 
our monthly software is the best value in software today. 

Try our Monthly Software for Three Months 
Every month your postman will bring you the latest issue of our 
monthly software, contained on two unprotected 51/ <i" diskettes. Each 
issue is chock-full ofour best software, including utilities, games, 
home and business applications, and educational programs. Order 
now and receive a special software gift absolutely free. 

STEVE LEVIN. COMMODORE MICROCOMP TERS 

Hl<i Hl.l 1E DISK (IBM PC Vl:'rsion) 
( .ontt.·nts of lssul.' II 17 

• �Casino Craps Vegas-style dice game. 
• �Puzzle 15 Slide-the-tiles puzzler. 
• �Label Printer Keep your address 

book on file . Select & print labels. 
• �Alfredo's Hulking Hubris Comedy 

digital animated cartoon. 
• �Print Shop™Images For use with 

Br0derbund's® popular program. 
• A Pair of Sorts Compare 2 popular 

sorting algorithms in action. 
• �Diskette Cookbook Includes Cajun 

recipes. Also add your own recipes. 
• �And much morel 

Apple II, C611128. IBM PC. a11d Pr/111 Sbop are trademarks ofApple Computer /11c.. Business Macbil1es /11 c., 1memallom1/ Business Machines /11 c. , 
a11d Broderb1111d SoftUJare, respecllvely . Available at \Va/de11books, 8 . Dalton Booksellers. and/l11 e bookstores everyw/JeYt.' (cover price $9.95). 

v.es' Please rush my free gift and start my three month 
I• • subscription for only S 19.95 postage paid. I 

understand that this ls a trial subscription and that I am under no 
obligation to continue beyond three months. (Overseas $27.95) 

0 BIG BLUE DISK'" for IBM PC and compatibles. (51/.i " disk) 
0 BIG BLUE DISK'" for IBM PC and compatibles. (31/2'' disk) 
0 SOFIDISK'" for Apple II family & compatibles. (5W' disk) 
D LOADSTAR '" for Commodore 64 & 128 family. (5 'N' disk) 

City State___ Zip·___ _ 
Telephone_______

0 VISA/MC 0 AmEx 0 Payment Enclosed 
Card # Exp. Date._ ___ 

Call Toll Free 1-800-831-2694 
Louisiana residents include 4 'X, set/es ta.'\· BY068 

SOFIDISK •P.O. Box 30008 •Shreveport, LA 71130-0008 

FREE me bonus gift listed below for your computer 
when you order the next three issues of our 

monthly software for your IBM PC, Apple IJ or C64- 128. 

FREE for IBM PC- "Best of BIG BL E DISK" when you order 
BIG BLUE DISK. Nine of the best programs from recent issues. 

FREE for Apple II - 400 Print Shop '" Graphics on two disk!i 
when your order SOFTDISK- Not available elsewhere. 

FREE for C-641128 - "Best of LOADSTAR" when you order 
LOADSTAR. 14 of the best programs from recent issues. 

Your Satisfaction Guaranteed �
If you are not satisfied with your purchase for any reason, �
return your first issue for a full S 19.95 refund. TI1e free �
gift is yours to keep. You can 't lose. �
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MICROBYTES  

Staf/-written highlights ofdevelopments  
in technology and the microcomputer industry  

Device Could Break the Chains Between 
Portables and Batteries 
A new device that converts RF energy 
into DC is capable of powering small 
electronic devices, such as laptop com­
puters, and could free portables from 
"battery bondage." "Using this de­
vice, you'll never need batteries for your 
laptop again," Sonic Electric Energy 
Corp. president Ray Weilage told Micro­
bytes. He said the company has been 
showing a "prototype RF-powered com­
puter" at its headquarters in Atlanta. 

According to Rick English, technical 
analyst for Prudential-Bache, "Sonic's 
patent for the RF conversion device has 
been approved. They have a lock on the 
technology . " 

Weilage said Sonic has successfully 
shown the device is capable of powering 
small color TV sets and other little 
units, such as portable radios. "How­
ever, the expansion of the technology 
into computers and television sets opens 
a new field for making these units por­
table and power-source self-sufficient," 
he said. 

"We have a cell that converts radio 
frequency to direct current under 66 

MHz. That 's on the other end of the 
spectrum from NASA's experiments 
with microwaves to power an airplane 
type of thing. We're on the other end of 
the spectrum working with the longer 
wavelengths," Weilage said. 

The actual device is "very similar to 
the photoelectric cells that convert light 
to energy. It's the same thing, except 
that we're converting radio frequency to 
energy," Weilage said. 

To power a laptop computer would 
take a box about the size of a pack of 
cigarettes. Weilage said the unit would 
add virtually no weight to a laptop and 
would cost a manufacturer "about 
$20." 

The Sonic device draws the RF fre­
quency from an antenna based on the 
Tesla coil theory. The efficiency of the 
device, Weilage claimed, stems from 
having reduced the Tesla coil to a 
microchip. "Bell Labs was the first to 
implement the Tesla coil technology on 
a microchip, " said English, "but they 
were using it for a 'what if we could do 
this• type of experiment. " 

"DRAM Scam": Atari Ctlief Slams Shortage 
America's computer industry is 
starved for computer chips, Japanese 
semiconductor firms are raking in the 
profits , and Atari CEO Jack Tramiel 
thinks it's all a scam- "the DRAM 
Scam, " he calls it. 

Tramiel used a press conference at 
the CeBIT '88 computer exhibition in 
West Germany to assail the "short­
sighted and underhanded" trade policy 
of the U.S. and to denounce the " so­
called DRAM shortage." He claimed 
there is plenty of chip manufacturing 
capacity in the world; however, because 
of trade agreements between Japan and 
the U.S., the supply can't match the 
demand. 

"This is a case of calculated short­
age," said Tramiel; the trade policy has 
foisted aclassic manifestation of the 
Law of Unintended Consequences on the 
computer industry. A trade sanction 
against Japanese chip makers, intended 

to stop the "dumping" of low-cost 
chips on the American market while al­
lowing the survival of the U.S. chip in­
dustry, has backfired, he said. As a 
result, there's a shortage of dynamic 
RAM chips and a dramatic increase in 
their price, which in turn has meant 
higher prices for computers. 

Nine months ago, DRAMs sold for 
$1 .50. "Today on the spot market, those 
same chips cost $6," Tramiel said. 
"That' s not profit. That's robbery ." 
The current world demand for DRAMs 
runs around 100 million per month, ac­
cording to Tramiel; the total U.S. out­
put is only 10 million. "It didn't take the 
Japanese long to figure out that they 
could get a higher price for selling fewer 
chips. They don't mind profiting from 
America's stupidity ." 

Tramiel wasn't totally negative. "I 
don 't see this chip shortage lasting more 

conlinued 

Nano bytes 
• The hottest thing our traveling 
news hand saw at the massive 
Hannover Fair in West Ger­
many-or at least it was treated as 
if it was the hottest thing- was a 
Macintosh SIZK-byte clone. 
Representatives of a Taiwanese 
manufacturer had brought the il­
licit box to show to a select few. 
The fact that it used illegal copies 
of the Mac ROMs made the reps 
a little secretive. "We are not cer­
tain that Apple can maintain its 
grip on the technology, " one of 
them said. "We feel it is a possi­
ble violation of U.S. antitrust 
laws. " Asked what such a clone 
might sell for, the spokesperson 
said, "We would like to see the 
computer sell for around $795." 
• Although some expect the 
shortage of memory chips to 
lighten up soon, computer 
makers are wrangling to get mem­
ory wherever they can. We've 
heard that certain Japanese semi­
conductor companies have been 
quietly distributing 4-megabit dy­
D8Dlic RAM chips to select cus­
tomers. The DRAM shipments 
are invoiced "test samples" or 
"research samples," which could 
indicate that the chips are being 
offered in advance of actual pro­
duction quantities. Japanese 
finns are increasing their outputs 
of dynamic RAMs; analysts say 
the few U.S. companies that sup­
ply DRAMs had better do the 
same. 
• MIPS Computer Systems 
(Sunnyvale, CA) claims "sus­
tained performance" of20 VAX 
MIPS with its new RISC proces­
sor, the R3000, which is about 
three times the claimed processing 
power of Sun's SPARC chip. 
The 25-Mllz chip will be supplied 
by Integrated Device Technol­
ogy, LSI Logic, and Performance 
Semiconductor. Perhaps as im­
portant as MIPS's new chip is its 
agreement with AT&T to de­

ccntinued 

JUNE 1988 • BYTE 11 



I 

I 

: 

velop an application binary inter­
face (ABI) that will allow binary 
compatibility of Unix applications 
across all systems using MIPS 
processocs. MIPS spokespersons 
claimed the AT&T deal sets 
them on equal status with Sun' s 
SPARC architecrure in relation 
ro Unix. However, Sun will jointly 
develop Release V of Unix Sys­
tem V with AT&T. 
• Tandy (Fort Worth, TX) is 
now licensing its easy-to-compre­
hend DeskMate Interface to de­
velopers. DeskMate is a pictorial 
interface that works on 8088, 
8086, and 80286 computers. It 
takes up only 384K bytes of 
memory. Some of the software 
publishers saying they'll write 
for the environment include 
Symantec, Electronic Arts, 
Broderbund, Intuit, Sierra Online, 
Software Publishing Corp., and 
Activision. Tandy marketing di­
rector F.d Juge said that because 
DeskMate is so easy to use, it will 
help sell "a ton of computers." 
• Epson America (Torrance, 
CA) cut the suggested price of its 
Equity m+ computer with a 
hard disk drive by $196 to $3299 
and the floppy disk drive version 
by $96 to $2199. The bad news is 
that the price of the LQ line of 
24-pin printers went up (except for 
the LQ-2500): the LS-500 went 
up $30 ro $529, the LQ-850 up 
$50 to $849, and the LQ-1050 
up $100 to $1199. 
• G-2 Inc. (Milpitas, CA) has 
gotten into the growing IBM-com­
patible business with three new 
products: a chipset compatible 
with IBM's PC XT and PS/2 
Model 30 and supporting clock 
speeds up to 10 MHz, a VGA 
chip, and a trio of chips that G-2 
says "replaces most of the ICs" 
used to build AT compatibles and 
systems based on the 80386. 
Samples are ready now. 
•U.S. companies will spend 
$20 billion on software and re­
lated services this year, a new 
report claims. Based on interviews 
with 137 Fortune 500 compa­
nies, Newton-Evans Research (El­
licot City, MD) says packaged 
software will account for about 
$12.5 billion of that sum. The 
researchers say that 350,000 
Americans are working in soft­
ware-development jobs. 

continued 
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than 6 or 9 months," he said. He also 
announced that Atari hopes to either buy 
or build its own semiconductor plant 
within the next 12 months. 

Atari will hold the line on the prices 
of its systems, Tramiel said. (Atari is re­
portedly currently buying chips, under 
contract, from Japanese manufacrurers 
for $2 .50 each.) "So maybe we only 
make $55 million next year instead of 
$57 million," he rold an applauding 
European audience. Europe receives the 
largest share of Atari's computer 
output. 

"·, ....."!'t,.._ 
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Mega ST on this side of the Atlantic, 
Harris said. 

The shortage of Mega STs in the 
U.S. has also put a damper on Atari 's 
laser printer, which depends on the 
large memory capacity of lhe Mega ST 
for effective performance. Unlike most 
olher laser printers, the Atari unit has no 
internal memory of its own but uses 

Regardless of its causes, the current 
shortage of DRAM chips is preventing 
Atari from manufacturing enough 
Mega STs to supply the U.S. market, 
company marketing director Neil 
Harris said. 

Because of Atari 's popularity in Eu­
rope, most machines, which are manu­
factured in Taiwan, are being delivered 
to European customers. Atari has held 
back advertising and marketing of the 

part of the Mega ST's 4 megabytes of 
RAM, which is actually a more effi­
cient and cost-effective use of memory 
capacity, according to Harris: 

Atari continues ro delay production 
of its MS-DOS computer, announced 
more than a year ago. " it came down 
to a choice between manufacturing STs 
or MS-DOS machines," said Harris. 
"The MS-DOS machine is ready to go 
but won't go into production until the 
RAM shortage goes away. " Harris said 
that Atari expects the DRAM shortage 
to start easing by the third quarter of this 
year and still has plans to aggressively 
market the Mega ST in the U.S. 
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Motorola Pushing 88000 as Chip of the Nineties 
Motorola has established its 68000 as 
one of the powerhouse processors in the 
microcomputer market. Now the com­
pany's Microprocessor Products Group 
(Austin, TX) is aiming for similar suc­
cess with the 88000, its 32-bit reduced­
instruction-set computer (RISC) pro­
cessor. The 88000 is based on a 
Harvard-style computer an:hitecrure, 
with separate address and data lines for a 
program's code and data. These dual 
"paths" allow code and data operations 
ro operate in parallel, which improves 
throughput. 

The 88000 is composed of three 
chips : the MC88000 central processor 
and two MC88200 cache/memory 
management units (CMMUs) that super­
vise the code and the data paths. The 
MC88000 has a register file of thirty­
two 32-bit registers, built-in integer 
and floating-point math units, an exten­
sible instruction set, and an extensible 
an:hitecrure. The extensible architecture 
is made up of eight special function 
units (one is the floating-point math 
unit) with 256 reserved op codes that 
allow a vendor to expand the 
MC88000's capabilities. Such expan­
sions might include transcendental func ­
tion support or a serial driver. The 
MC88200 CMMU has a built-in 16K­
byte memory cache and performs bus 
snooping to maintain cache coherence. 

A scoreboarding function in the 
MC88000 maintains validity of the reg­
ister file contents. For example, if a 

values, and the contents of one of the 
registers is invalid (perhaps the fetch in­
struction loading lhe target register is 
still in progress), the scoreboard will 
stop the multiply operation until the 
fetch operation is completed. Score­
boarding lets software designers write 
RISC software without becoming mired 
in the details of moving data through 
the processor. It also allows certain code 
optimizations to be performed . Pro­
grams written for the 88000 are typically 
I 0 percent larger or smaller than 
equivalent programs written in 
MC68020 code, according to Motorola 
officials. 

From the beginning, both the 
MC88000 and the MC88200 were de­
signed to support tightly coupled 
multiprocessing. You can use up to four 
MC88000s in parallel to boost process­
ing power, or, if your application de­
mands it, you can combine up to four 
MC88200s on a path to expand the 
path's memory cache to 64K bytes 
(128K bytes total). A single 20-MHz 
88000 processor runs at about 15 ro 17 
million instructions per second and 
34,000 Dhrystones. Motorola offers 
boards with combinations of one, two, 
and four 88000 processors. 

In what' s shaping up as a trend, 
companies are bringing out support tools 
with their new chips rather than just 
saying, "Here's the silicon, baby; you're 
on your own." For the 88000, there's 
an optimizing C compiler from Green-

multiply operation uses two register 
I 



dBASE® Users-Attack  
the Mac with FoxBASE+/Mac  

New Frontiers, No Fears. 
FoxBASE+ /Mac gives you the unprece­
dented ability to run your dBASE pro­
grams on the Macintosh immediately­
without changing a single line of 
code! But there's much more. With 
FoxBASE+!Mac you can create 
beautiful, robust appUcations that 
are truly Mac-like-using the 
famiUar dBASE language! 

Speed and Power. 
FoxBASE + /Mac gives you speed to 
burn - plus the power and performance 
you've come to expect from Fox. In fact, 
FoxBASE+ /Mac is by far the fastest 
database system available on the Mac 
today-up to 200 times faster! 

View Window. 
The View Window is the master control 
panel for FoxBASE +/Mac's graphical, 
non-programming interface . se it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 

BROWSE. 
FoxBASE + /Mac's BROWSE feature 
brings new convenience and power to 
database display and etliting! You 're in 
complete control- BROWSE lets you 
dynamically adjust the size and order of You can create stunning screens like this with FoxBASE +!Mac-immediately! 
fields displayed, add or delete records, This actual Fox BASE+ !Mac screen photo ilJustrates the View Window, 

Command Window, Integrated Graphics, Memo field editing, and split the window to show different 
Trace and Debugging Facilities, and the BROWSE feature. database sections side-by-side. Together,  

BROWSE and View Windows eliminate  
the need to write programs for common  
database operations! Command Window.  

FoxBASE + /Mac's Command WindowIntegrated Graphics. gives both experienced developers and 
Copy and paste graphs, charts, diagrams novice user ultra-convenient access to 
and even pictures into your database - the dBASE command language-just 
instantly! FoxBASE + /Mac gives you the type a command into the Command 
power to display these graphics, or Window, and it's executed! 
merge them into reports and documents! 

Get The FoxBASE+/Mac  
Facts Now!  

Call (419) 874-0162 for more informationFox.BASE and Fox.BASE + /Ma:c ttrt\ trademnrks of Fox 
Softw11re. dBASE and dBASE Ill PLUS are trodemarks about FoxBASE + /Mac. Or visit your local 
of A.shtun-Thte. Ma.clntosh Is a trademark of MelnlOsh 
Laborntory. Inc.• licensed to Apple Computer, Inc. software retailer. 

Software=== 
Nothing Runs Like a Fox. 
Fox Software, Inc. (419) 874-0162 
118 W. South Boundary FAX: ( 419) 874-8678 
Perrysburg, OH 43551 Telex; 6503040827 
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FoxBASE+fMac is part of the award-winning 
ramily of products from Fox Software. 
FoxBASE+ has been given the prestigious 
Editor's Choice award by PC Magazine, and 
scored an impressive 9.2 out of a possible 10 
when tested by /rifoWorld's Review Board! 
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• C + + is now available for 
workstations from Apollo Com­
puter (Chelmsford, MA). 
Apollo's version of the object­
oriented programming language, 
called Domain/C + +, is based on 
AT&T's C+ +translator. The 
company intends to integrate the 
language with its Distributed 
Debugging Environment later this 
year. 
•Since many IBM-compatible 
computers have high-resolution 
EGA or VGA monitors, the 
company known for bringing 
graphics to monochrome PCs, 
Hercules Computer Technology 
(Berkeley, CA), has had to tum 
to other areas of the graphics mar­
ket. Hercules is working on sev­
eral products for enhancing the 
perfonnance of VGA-based ma­
chines such as the IBM PS/2. The 
firm is also developing similar 
products for the Macintosh II. 

The VGA package will coexist 
with an existing VGA board, con­
nected via the VGA card's fea­
ture connector. It will allow you to 
use Hercules' RamFonts on a 
VGA system and will also "im­
prove the performance of current 
bit-mapped graphics applica­
tions," according to Hercules 
CEO Jim Harris. Hercules hopes 
to show the VGA board at Fall 
COMDEX, with a Macintosh ver­
sion following close behind. 
• Saba Technologies (Beaver­
ton, OR) has retooled its Poage 
Reader scanner to handle draft 
type from dot-matrix printers and 
to be a little tilster at reading 
pages (about one per minute, the 
company says). The $1299 Page 
Reader 2.0 also now supports the 
Tag Image Ftle Fonnat, which 
means the graphics can be used in 
PageMaker and other programs 
that accept TIFF files . 
• The Computer Security In­
stitute will demonstrate viruses 
and virus detectors at its confer­
ence for users of IBM and DEC 
systems. The program will em­
phasize security, with 
sessions covering Ethernet and 
MacVAX networks. The event 
happens this month (June 13-15) 
in Arlington, VA. For more infor­
mation, phone Irene at (617) 
393-2600. 
• The market for used micro­
computers has reached $1 .2 bil­

continued 
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hill, with FORTRAN, Pascal, Lisp, 
and Prolog languages available in mid­
1988, and COBOL and Ada languages 
available in the second half of 1988. 
Tektronix has its DAS 9200 logic ana­
lyzer with a MC88000 probe for hard­
ware prototyping and testing. Phoenix 
Technologies and Insignia Solutions an­
nounced programs to allow MS-DOS 
applications to run on the 88000. 

Although Atari and Commodore are 
known in the U.S. primarily for their 
low-cost home computers, both com­
panies continue to work at high­
perfonnance machines. At the recent 
Hannover Fair in West Germany, they 
talked about their Transputer-based 
systems and Unix boxes that are in the 
works. 

Atari demonstrated prototypes of its 
system based on the INMOS Transputer, 
the Abaq, at COMDEX in November. 
The company will ship "about 100 Tran­
sputers to developers in the next 
month," president Sam Tramiel told us 
at Hannover. 

Commodore also announced its own 
Transputer-driven system. The company 
claims a processing rate about 10 times 
faster than an IBM PC AT. Each chip 
has four high-speed serial connections 
in addition to a normal bus. Four addi­
tional Transputers can be connected to 
the main processor. 

Commodore is developing its system 
with a large-scale research institution, 
Gesellschaft fur Biotechnologische 
(the Society for Biotechnology Re­
search). Commodore plans to develop 
a high-performance workstation around 
the Transputer for use primarily in lab­

( 

Mac the Mouth Shows How We Speak  

workstations that use three-dimensional 
graphics, CAD systems manipulating 
three-dimensional objects, and jobs 
(such as in aerospace) that demand 
fault-tolerant computing. Tektronix has 
said it will incorporate the 88000 in 
color graphics workstations. 

1 

U.S. Firms Show Workstations Overseas' 

oratories and industries. This project is 
based on the Amiga 2000, which, 
when equipped with the Transputer sys­
tem, offers a greatly enhanced graphics 
capability for such applications as mod­

speech problems that may be caused by 
hearing impairments, stroke, or head 
injury. It may also help people who want 
to lose their accent or develop a 

_.. 

eling molecular structures. 
Atari showed us a prototype of a 

Unix workstation. The system, when 
available, would be shipped with Unix 
System V version 3 .1, according to 
Shiraz Shivji, Atari's head of research 
and development. However, the working 
unit that we saw demonstrated was a 
wire-wrapped prototype. Shivji said the 
actual boards are now being manufac­
tured and that Atari will begin shipping 
systems to developers in "two or three 
months." 

The-workstation will have at least 4 
megabytes of RAM, use a VME bus, 
and support Sun's Network Fde Struc­
ture . The system is based on the 68030 
chip. It will use the International Stan­
dards Organization model for network­
ing, have a SCSI port, and use X-Win­
dows, Shivji said. 

Commodore is also developing a 
Unix workstation. The Commodore 
model is based on the 68020 chip and 
will first appear as an add-on board for 
the Amiga 2000. 

You speak into a microphone. On the 
screen of a Mac Il, you see a cross­
sectional animated diagram of a per­
son's head. As you speak, you see the 
lips, the teeth, and the tongue move in 
sync with your voice. You think to your­
self, "Gee, I didn't know my tongue 
moved so much." 

What makes this animation possible 
is a program under development by a 
small San Diego firm called Emerson 
& Stem. The primary purpose of the 
program, informally called Mac the 
Mouth, is to help people who have 
speech difficulties. 

According to Jan Zimmerman. the 
CEO of the company, the program will 
help speech pathologists to correct 

Anticipated uses for the 88000 in­
clude large-scale parallel processing 
projects, big banking systems, AI 

different one. 
Mac the Mouth works by digitizing 

the sounds that a person makes when he 
or she says a word and breaking them 
down into a series of frequencies , simi­
lar to a standard spectrogram. The pro­
gram then translates these sounds into an 
animated diagram of a person's mouth. 
The effect is almost that of being able.to 
look into someone's mouth and watch 
his or her tongue move. 

The program will allow people with 
speech impairments to have visual feed­

conlinued 



$299 For 3-D C  
you can't be 
by spendi 

thousands 

. . . You can spend thousands of dollars The compatibility that 
for three dimensional CAD software Design CAD 3-D offers you means DESIGNCAD. 3·D and still not get the power and I . . . . that it can be used with almost any 
capability that DesignCAD 3-D PC compatible system. It supports 
offers for a remarkable $299! DesignCAD 3-D is more than 200 dot matrix printers, more than 80 plotters 
proof positive that you don't have to spend a fortune and most digitizers and graphic adapters. DesignCAD 
for quality. 3-D can read drawings from most other CAD systems. 

DesignCAD 3-D allows you to develop and advance The best reason to buy DesignCAD 3-D is not the low 
any design in 3 dimensional space, while providing you price, the performance or the compatibility. The best 
with features such as shading, hidden line removal, reason is the amazing ease of use. DesignCAD 3-D's 
printer and plotter support. DesignCAD 3-D's extensive powerful commands mean that you can produce 
file transfer utilities allow you to: transfer documents professional 3-D drawings in less time than you thought 
to and from IGES, DXF HPGL, transfer to GEM and possible. In fact, we think you'll agree that DesignCAD 
Post Script and to read ASCII text files and X, Y, Z 3-D is easier to learn and easier to use than any 3-D 
coordinate files. It allows up to 4 simultaneous views CAD system for IBM PC, at any price! 
(any angle or perspective) on the screen. Complex 

S.. your local computar dealer tor l>a•lonCAD 3-D, or contact:extrusions, extensive 3·Dtext capabilities, auto 
dimensioning and a host of other 
features are all included with P Re ource tagazine ·:·:·American 
DesignCAD 3-D, all at no extra has listed DesignCAD 3-D Small Business Computers, Inc. 
charge. a one of the six 327 S. Mill St, Pryor, OK 74361 

new computer products (918) 825-4844 FAX 918-825-6359 
Telex 9102400302worth watching in 1988. 
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lion, according to the National 
Association of Computer Dealers 
(Houston). Despite specialty 
stores and "computer brokers," 
most used computers are sold in 
traditional ways: friend to friend 
or via classified ads, an NACD 
spokesperson said. 
•Okay, he's rich and famous. 
But is he happy? "I'm frustrat­
ed," said Apple vice president 
Jean-Louis Gassee. " I see the 
power of computing, but we're 
not doing it," he told an audience 
at the University of California at 
Berkeley. "We're not building 
networks or systems that can be 
used by nonnal people." Gassee 
warned that the "techno-clergy" 
must not become isolated from the 
rest of society. "The idea of 
10,000 remote databases means 
absolutely nothing to most 
people, " he said. 

MICROBYTES 

back on the sounds they are producing 
and the way they are producing them. ln 
normal operation, a person will watch 
the diagrams that are produced when a 
speech pathologist says a word and 
then try to duplicate those same patterns. 

According to Zimmerman, the soft­
ware has already helped one of the com­
pany's programmers. The program­
mer, who emigrated from Thailand, had 
trouble pronouncing the "l" sound in 
words such as "really. " By using the 
program, she was able to see where her 
tongue should be correctly placed and 
was able to produce the correct sound. 

Zimmerman hopes to have Mac the 
Mouth ready in about 6 months. It will 
be available only for OEMs. No pric­
ing data was available. 

The significance of Mac the Mouth 
may extend beyond speech pathology. 
Emerson & Stem's Zimmerman says 
the company is exploring the possibility 
of combining Mac the Mouth with a 
grammar parser to develop a system for 
speech recognition. Such a system, 
Zimmerman says, would be speaker-in­
dependent since we all use the same 
patterns of mouth movement to produce 
a particular sound. 

Laser Printers Getting Higher Resolutions 
You might not notice it, but higher­
resolution laser printing is on the way. 
Several comranies, including Fujitsu, 
Agfa-Gevaert, and Itek, demonstrated at 
the recent Hannover Fair in West Ger­
many a new breed of laser printer based 
on a Canon engine and capable of pro­
ducing output with a resolution of 400 
dots per inch. And at least three com­
panies introduced printers with resolu­
tions of 500 dpi or better. These 
higher-resolution models represent a 

coming trend for the desktop publishing 
market as the gap between typesetting 
and desktop publishing narrows, accord­
ing to analyst Tim Bajarin, vice presi­
denl at the market research firm Cre­
ative Strategies. 

Although the higher-resolution laser 
printers (500 dpi and beyond) sound im­
pressive, their effectiveness is lost on 
the lower-grade paper used in most of­
fices. At 400 dpi , the ink sufficiently 

conrinued 

With Maplnfo, More Ways 
Than Ever To Map Your Data 

Pil Map. Automalieally use yru exlstiw,J 
database (from dBASE Ill or others) 
wllh street maps that we can 
Maps from OVef 300 U.S. Cities and 
cowr .s crotain all OO<Jesses, aca.rate to 
the correct block and side of the 
street. Type any address and Maplnlo 
will find It for you. Call to the screen 
your complete record. 

Thematic. Use our lx>undaries (state 
or county) or draw your own (sales 
regioos. electiro diStricts. etc.). Create 
adatabase for the region (JXllllllation, 
average income. etc.) Color code 
IJoundaries or entire regions based on 
parametefs you define. 

And that's just asample. If you need to map your data, Maplnto can do it for as 1m1e as 5750. IBM PC or 
100% compatibles, wltt1 640K memory, ahard disk drive, and graphics capability. 

Presentation. Use powerful graphics 
commands to add your own titles, 
legends and text. Create arrows, 
willXlws CM" callouts. Tum oo ()" off larets 
of points, streets, bridges, regions. 
etc. 

Visual Database. Diaw anythifYJ from 
a!loo' plan tO aircraft desir,Ji. Stele data 
oo any JX)int ()" regiro. Create multiple 
layers to a!ld flexibility to your display. 

To order, call 1-000-FASTMAP. In New Yor1< State, call 1-518-274-8673 (Telex 371-5584). 
Maplnfo Corp., 200 Broadway, Troy, NY 12180Map!Joml0 
oBASE Ill 1s a trademark of Ashlan·Ta1e IBM an<! IBM PC are irademarks of lntemalional Business Machines Corp 
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Write. Right.  

If you' ve got better things to do than debug pages and 
pages of code, you need ASYST'." It · the programming 
environment developed specitkally for scicnt ificand 
engineering applications. 

ASYST simplifies data analysis and graphic display. 
and integrat es lIH'm with data acquisition. l sing 
ASYST, you can replace pag(!S of low-levelC'Ode \\'it ha 
few specialized commands. And it 's to tailor to 
your changingapplic:at.ions. ASYST's simple 
configuration menusand our technital support will 
get you up and rnnningquickly- and keep yuul.lwre. 

Call and disC'11ss your application wi th orw of our 
technical Or rcquest. nwrn information . 

.Just make thr next. li111· of <'oclr you Bill.er 
1-800-348-0033 . 11. ·11 put .vou on-li rrn with ASYST, 
thescient.ifi t way t.o program . 

Features: 
• .-\11alog-lo-Digital. and Digital 1/0 Support 
• h1tcrface 
• RS-2:32 lmerfacP. 
• Sophist.irntcd Analysis and Graph its 

System requires 113M PC, XT. :\T, or JOO %co111patiblP. . 

I00 Corporate Woods 
Roehester, Y 1462:3 
1-800-348--0033 (or 716-272-0070) 

System Oevelopers: Ask about our new ASYST License. 

ASYST " a tra<k!marl< of Asy<tSoftware Technologies. Im·. 

PC. llJM Pr :rand IBM P('JAT arere(liste!W tnuk marh 
of R1L,incss Marhint'..'I Corpor•tion . 
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to support 400-dpi printers. 
Toshiba and Kentek showed new 

printers using Phoenix' s Postscript 
clone. Kodak had a four-color laser 
printer producing 17 pages a minute. 

MICRO BYTES 

Nashville Cats Plugging into MIDI  

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also wan/ Jo keep track 
ofinnovalive uses ofthat technology. lfyou know ofadvances or projects that involve research rele.vallt to microcomputing and 
want to share that information, please contact us. Call Jhe Microbytes staffat (j()J) 924-9281. send mail on BTX to Microby1es, 
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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"bleeds" to fill in the "step effect,, that 
is typical of desktop publishing fonts. 
Anything above 400 dpi is wasted be­
cause of this bleeding, many desktop 
publishing experts say. And most eyes 

can t differentiate between 400-dpi and 
600-dpi output. 

However, several software houses , 
including Aldus (of PageMaker fame), 
say they'd upgrade their page-makeup 

•  
....... ,  

"Right now, most of th work is 
done on Mac Pluses and SEs," Gerber 
explained. "There are software com­
patibility problems with the Macintosh II 
due to copy-protection schemes right 
now , but that is supposed to change. in 
the next few weeks , and we'll see more 
Mac lls involved in MIDI here in 
Nashville. " l I' 

"Nashville is more than just country 
music," Gerber noted. " I've done some 
'spa ' music with the Mac for some 
performances. And many publishing 
houses use the Macs and MIDI for 
their lead sheets." 

.} 
I 

Would "Your Cheatin' Heart" sound 
any different if Hank Williams recorded 
it today? Nashville, known as Arneri­
ca's country music capital, is home to 
hundreds of musicians who've plugged 
into computers as a tool for composing 
and recording. 

"This is a pretty computer-based 
city," said Tom Gerber1 a MIDI studio 
technician and editor of a Nashville 
MIDI newsletter. "People are surprised 
when they come here and see what is 
going on. A lot of people are using Mac­
intoshes for various parts ofmusiCJpub­
lishing. " Despite Apple's relatively late 

arrival on the electronic music scene 
with its MIDI adapter for the Mac and 
IIGS, the Macintosh is one of the fa­
vorite electronic axes of Nashville 
musicians. 

Gerber noted that already five major 
recording studios are using Macintoshes 
in one way or another. " Some of them 
even started as MIDI studios," Ge ber 
said. ''West Park Studios uses three 
Macs for sequencing, mixing control, 
and sound editing. DBS Studios uses a 
number of Macs, and Masterfonics, one 
of the top CD recording and mastering 
studios, uses them with MIDI." 
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The newDiconix 300 Desktop and 300wWide-Carriage 
mistake them for Diconix 150s. Before you 

. ... 



,Jain paper printers. So quiet, so small, so fast, you could  
lecide on a PC printer, reflect on these.  

0 

�
A Kodak Company 

3100 Research Boulevard 
Daymn, Ohio 45420 
1-800-DICONIX 

• Semi-automati c paper handling 
• 308 characters per second 
• IBM & Epson emulation 
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Shuddering, Blurring Solved 
In his review of multi scan color monitors 
(February), George A. Stewart found two 
problems with our Flexscan 8060S when 
it was connected to the Macintosh II . We 
have fixed both problems. 

The shuddering that occurred during 
disk access was caused by a special cable 
for the Mac II, whose proper pin assign­
ment was not avaiJable when Mr. Stewart 
did his evaluation . We now sell the proper 
cable for the Mac II . 

The blurring was not caused by the 
side of the monitor but generated because 
of a 0.1-volt difference in signal levels . 
The Macintosh II's signal level is 0 .6 V; 
the VGA signal level is 0. 7 V. As we re­
fined the hardware level for matching 
both signals, the blurring problem 
improved. 

Ted Fukada 
Applications Engineer 

Nanao USA Corp. 
Torrance, CA 

Digivision on Monitors 
Having read "Multiscan Color Moni­
tors," I think you may be interested in 
Digivision' s range of multifrequency 
monitors. Compared to corporate giants 
Sony and NEC, Digivision is a relatively 
small company, though it's technically 
advanced in many areas of display unit 
development. In July 1987, Digivision 
successfully launched the world's first 
12-inch autosync monitor, which was 
closely followed by a 10-inch unit in No­
vember 1987. At present, we are about to 
seek UL listing for these products with an 
eye toward entering the U .S. market. 

The article was extremely interesting 
and technically informative-the best I or 
any of my colleagues have read on the 
subject so far . Previous articles have 
contained minimal technical information 
and descriptions, so your article was a re­
freshing change. 

Leonora Walker 
Marketing Executive 

Digivision Ltd. 
Leicester, U.K. 

Monitor Misconvergence 
I recently finished your excellent article 
on multiscan color monitors . Yours is the 
first article I've seen that presented an 
objective instead of a subjective review of 
monitors. 
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I'd like to point out, however, a pos­
sible problem with some of the measure­
ments. Doing the misconvergence and 
voltage regulation at a specific brightness 
level for each monitor is accurate only if 
each CRT has the same light transmis­
sion. The faceplate of the CRT can be 
made to give off different percentages of 
the display's light output by using lighter 
or darker glass. The darker the glass, the 
less light output there will be from the 
tube for the same amount of CRT drive . 
However, the darker glass gives a better 
contrast ratio, so less light output is nec­
essary. For example, if you had a CRT 
with a 90 percent transmission and a 
brightness of 50 footlamberts (ft-L), a 
darker CRT of 45 percent transmission 
would require only 25 ft-L for the same 
contrast ratio. Therefore, it is possible 
that your tests were unfair if a monitor 
had dark glass . 

Misconvergence is a very important 
aspect of a monitor to consider. How­
ever, judging a series of monitors from 
looking at only one could be misleading. 
The CRT specs for rnisconvergence are 
typically 0 to 0.6 millimeter. Therefore, 
it is possible to see one monitor that is 
near perfect and another that is only 
good. 

For your information, "voltage regula­
tion" is referred to as "high-voltage regu­
lation." The anode voltage of a color 
CRT is typically 24 kilovolts. If there is 
no regulation of this voltage, it will de­
crease as the screen gets brighter, which 
causes the display size to increase. 

Jim Samuels 
Chief Engineer 

Princeton Graphic Systems 
Princeton, NJ 

Smart EGA Plus Resolution 
ln the Product Focus on enhanced EGA 
and VGA boards (March) by Curtis 
Franklin Jr., several errors appeared in 
the chart on page 104. NSI Logic's Smart 
EGA Plus board has a maximum resolu­
tion of 800 by 800 by 16 colors, and it 
supports VGA modes l lH and 12H, as 
the article states on page 106. The price 
of the board is $199. 

Also, in 640 by 640 mode, I have not 
seen a flicker problem on NSI or other 
boards that are operating normally, so I 
have to assume that you were operating in 
800 by 600 mode. You will see some 

flicker on all current high-resolution 800 
by 600 boards running on the NEC 
MultiSync. This can usually be adjusted 
so it is not troublesome to the user. The 
degree of flicker is a function of the 
manufacturer of the monitor, the speed of 
the EGA chip/board, and, in some cases , 
the applications software. 

Robert Gallagher 
Director ofSales 

NS/ logic Inc. 
Marlborough, MA 

How About "Ubiquitous 
Electronic Device"? 
"It's All in the Symbols" by Merrill Cor­
nish (March) punctures the lid of what 
may eventually be the computer indus­
try's biggest can of worms. The house­
hold name of these ubiquitous electronic 
devices signifies a major stumbling 
block-as if we were to call automobiles 
"comer turners," ignoring their many 
other capabilities. 

Mr. Comish admirably points out the 
difficulties in parsing English language 
text (other languages have other difficul­
ties), while also mentioning those associ­
ated with programming languages. But 
most people have a problem envisioning 
all those nonnumeric symbols he talks 
about-for starters, the 52 characters of 
the Roman alphabet that the standard key­
board can produce in dozens of fonts and 
in a variety of enhancements, such as 
underline, reverse, bold, italics, and so 
on, not to mention the combinations. 
This brings us to tens of thousands of pos­
sibilities before we start combining these 
letters into words and then into sentences 
and then adding symbols and punc­
tuation. 

Surely C. L. Sholes (of QWERTY 
fame) would say something like 
*#?@"+ %$@ if he could see how his 

continued 

LETTERS POLICY: When submi1ting a let­
ter for publication , double-space it on one 
side ofthe paper and include and 
address. Express your comments and ideas as 
clearly and concisely as possible. We can 
print listings and tables along with a lerter if 
they are short and legible. 

Because we receive hundreds of letters 
each numth, we cannot publish all of them. 
We cannot return letters to authors. Gener­
ally, it takes four months from the time we re­
ceive a /ener until we publish it. 



ORDERING INFORMATION 
FREE SHIPPING. Orders within lhe lJSA (Inc luding 
Alaska &Hawaii) are shipped FREE via UPS. Call 1or 
express shipping rates.Upgrade Your Technology NO CREDIT CARD CHARGE. VISA, MasterCard and 
Discover Card are accepted at no extra cost . Your card 
is charged when your order is shipped. Mail orders 
please include expiration date and authorized signa­We're Programmer's Connection, the leading USA ........ 800-336-1166  ture.independent dealer of quality programmer's NO COD OR PD FEE. COOs and Purchase Orders are

development tools for IBM personal com­ Canada ..........................................800-225-1166 � accepted at no extra cost. No personal checks are ac ­
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NO SALES TAX. Orders outside ol Ohio are not �
8ussiess Helin: 830 AM to 8:00 PM EST Mon<lay llvough Friday � charged sales tax. Ohio customers please add 5% OhioComprehensive Buyer's Guide. The CONNECTION, tax or provide proof of tax-exemption. 

our new Buyers Guide. contains prices and up-to-date Copyt'qlt 1988 PrCJ!131T11T1ef 'S Comection lncorpo<ated 
Plices. TeflllS and Conc!illOns aro to chonge 

30-DAY GUARANTEE. Most 01 our products come 
descriptions of over 700 programmer's development with a30-day documentation evaluation period or a 30· 

day return guarantee. Please note that some manufac­tools by over 250 manufacturers. Each description turers restrict us lrom offe ring guarantees on their 
covers majOr product features as well as special re­ products. Call for more information. 
quirements. version numbers, diskette sizes, and SOUND ADVICE. Our knowledgeable technical staH 

can answer technical questions. assist in comparingguarantees. 
products and send you detailed product Information 

How to Get Your FREE Copy: 1) Use the reader ser­ tailored to your needs. �
vice card provided by this journal; 2) Mail us acard � INTE RNATIO NAL ORDERS. Shipping charges for In ­

ternational and Canadian ordors are based on the ship ­or letter with your name and address; or 3) Call one ping carrier's standard rate. Since rates vary belWeen
of our convenient toll free telephone numbers. carriers, please call or write lor the exact cost. Inter­

national orders (except Canada). please include an ad ·If you haven't yet received your copy of the dltional S10 for exPort preparation. All payments must
Programmer's Connection Buyer's Guide, act be made with US 1unds drawn on a US bank. Please 

Include your telephone number when ordering by mail.now. Upgrading your programming technol­
Due to government regulations. we cannot ship to all 

ogy could be one of the wisest and most countries. 
MAIL ORDERS. Please include your telephone num­�
ber on all mail orders. Be sure to specify computer. �

••••••••••••••••••••••••••••••••••••••.. operating system. diskette size. and any applic.able �

profitable decisions you'll ever make. 

compiler or hardware lmerlace(s). Send mail orders �
List Ours Genlfer byb)1eJ............. ................ ............ .......... 395 249 � to:386 products TomRetlig's librarybyTomRenig&ASsoc 100 89 �

386 ASM/386 LINK Oy Pnar I.JI) Solr.<we ....... ... ...... 495 389 � Programmer 's Connection �
386 DE8UGGER oyPnar/.3jlSo/nvare ......... 195 129 digitalk products � Order Processing Department
NOP C-386 OyMICIOl'lay ....... ..... .... 595 529 Smalllalk/V ............. ........................................ . 100 84  7249 Whipple Ave NWNOP ForTran-386 byM.ocroWay 595 529 EGNVGA Color Oplion ............... ......... .............. 50 45 �
PC-MOS/386 Sq>'e-v.rer bylheSolllvarel.l!k . ...... 195 179 Goodies Diskette # 1...... 50 45 � North Canton , OH 44720 �
PC-MOS/386 5-UscrbylheSolr.<welNll: 595 539 Goodies Diskette 1112 ... .......... . 50 45 �
PC-MOS/386 25-Userby11!e So//l·t.311! l.llk 995 869 Goodies Diskette #3 ........................................ 50 45 �

Smalltalk/Comm .............................................. 50 45 Microson Windows 386 . ... .................. ......... ... . 195 129�blaise products Smalltalk/V 286............. ........................................ 200 175 Microsoft Windows Development Ki1 ................. . 500 329 �
ASYNCH MANAGER Speot'{C Of P.lsc.il 175 135 Other Microsoft products .............. ... . CALL CALL �
CTOOLS PLUS/5.0.............. .................. 129 99 golden bow products �
PASCAL TOOLS/fOOLS 2........ . . 175 135 Vcache ......... ..................................................... 60 55 peter norton products �
Turbo ASYNCH PLUS/4.0 129 99 Vteature lliJrrl lAsl! Utit ly ............................ . 80 74 Advanced Norton Utilities .. 150 89 �
Turbo CTOOLS ............. ...................................... 129 99 Vleature Deluxe Hatt100 W.ty 120 111 Norton Commander ....... 75 55 �
Turbo POWER SCREEN ................... .............. J/cw 129 99 Vopt Hard {)sJ( O/)/J71ilab0/1 U!llt)' ... 60 55 Norton Edilor.... 75 59 �
Turbo POWER TOOLS PLUS/4.0 129 99 Norton Guides Speofyl.lllgt.llge 100 65�komputerwerk products
VIEWMANAGER Spec:il)'CorP.lsc.il ... 275 219 � ForOS/2 ... . ................. ......... .......New 150 109 �

Fin3lly BASIC fOUlnes ........................................... . 99 85 � Norton U1ili1ies .... ... .... ..... .. .. .... ............ .... .... .... ..... . 100 59�borland products Finally Modules........... ........ ................. . 99 85 �
EUREKAEr,uation So.'1er . ....... ........ 167 115 Finally XGral ......................... 99 85 sco products �
Paradox 1.1 byAnsa!Bct1and... .. ........................... 495 359 FoxBASE+ AIYaneties............................................ CALL CALL�lahey computer products
Paradox 2.0 by Ansa18Mand.. . . . . ....... ... .... .. ... 725 525 � XENIX System VESOI Versions ............................. CALL CALL �

F77L·EMl16 ....................... ....... ....................Jlcw 695 639�Paradox 386 by AnsalBorlafld.................... New 895 639 XENIX System Vfor PS/2. .......... .................. ..... ... CALL CALL �
Paradox Network Pack byMsa/Bcllat>:I........ 995 725 XENIX Syslem V286 ............................ 1295 979�F77l-EM/32 ......................................... ..... Jlr:.·1 895 799 �

Quattro: The Professional Spreadsheet.. 247 179 XENIX System V386 ................. ..•... 1595 1179�F77L-FORTRAN Compiler ...............................Jlew 477 429 �
Lahey Personal Fortran 77.............................. Jlew 95 85�Sidekick Plus.... ..... .............................. . J/ew 200 125 �

wit/I Toolat........ .................. ............Jlew 119 99 soft warehouse products�Turbo Basic Compiler........... .................................. 100 68 �
mullSP-87 Interpreter ........................................... 300 219�Turbo Basic Support Products AIVaoeoes............ 100 68 logitech products�

Turbo CCompiler........... .... .......... 100 68 � mullSP-87 ln1erpre1er & Compiler.... .......... 400 299 �
LOGIMOUSE AllMeties ................................ CALL CALL � muMATH-83................... .... ................................. 300 219�Turbo Pascal Complier .. ..... ...................... 100 68 � LOGITECH Modula-2 Development System ... ....... 249 199�

Turbo Pascal Database Toolbox 100 68 � other products�Modula-2 Compiler Pack................................... 99 75 �
Turbo Pascal Developer's Toolkit . ...... J9j 285 � Modula-2 Toolkit.............. ... ............................. 159 139 Actor by llJt: Wtrtewarer Grocrp . ....... ....................... 495 439 �
Turbo Pascal Editor Toolbox .. ... 100 68 � Briel bySCIUti:ltlSyslems ............................... ......... 195 CALL �
Turbo Pascal Gamewortcs Toolbox ............ .... .... 100 68 microcompatibles products Dan Britklln's Demo ll bySollvr.in:Gat1*'11................ 195 179�
Turbo Pascal Graphix Toolbox ........... ..................... 100 68 GRAFMATtC ......................................... .. .............. 135 119 � Oesqview Imm ........ .... . . r30 115 �
Turbo Pascal Numerical Methods Toolbox .............. 100 68 GRAFMATIC With PLOTMATIC ............................... 240 219 � Disk Technician byl'rlmC SCIUtlOllS .................... .. ..... roo 89 �
Turbo Pascal Tutor .................. .................. .... ........ 70 49 PLOTMATIC ....................... ....:.... ..... ............ ...... 135 119 � Disk Technician+ oyl'MleSo.IJ!\Jns........................ 130 119 �
Turbo Prolog Compiler. .................................. . 100 68 � microport products Flow Charting 11+ 229 189�
Turbo Prolog Toolbox ............................................. 100 68 � HALO 88 byMcctia C)OCllletics ............. ....Nciv Vet31t>l 325 289�OOSMeroe286 5,?eclly2-Usoo orU""7NIOO ....... ....... 149 129�Other Borland products........................................ CALL CALL � Instant Replay Ill oyNosttadanvs ... ......................... 150 129 �

c language DOSMerge386 tnmtcd users................... 495 429 � M;ice Utilities Oy PJtJ M3ce So//lwle ............ 99 85 �
Ma1hCAD byMathSoll .... .......... ......... ..... ......... ... .... 349 319 �

DOSMerge386 2·Users ............... ....................... 395 345 �

C_talkby CNS ......................................... ............... 150 129 Syslem V/386 Complele Package .......................... 799 669 �
Opt-TechSortbyOpr-Tech lb111Pmc ............ ............. 149 99�Eco-C88ModelingCompiler byEcosolr ................... 100 69 System V/AT Complele Package ........................ 549 465 �
Peabody by CO(lia Intl,Spedly l.l/lf)Uage ..... .. .. ... .... ..... 100 89�Lattice cCompiler fromtaroce ........ ..... 11ewVeJSJ()IJ 450 289 � microsofl products PMI ProductsAlvantties ....................... ... ............. CALL CALL�Mar'l WiDlams Lei's Cwrl/IFPF.E csct........... ... 75 54 �

Microsoft CCompiler 5w/Coae\/"ew .......Neiv VCfSl(JJ 450 299 Quinn-Curtis Products Allv.ineoos ........................... CALL CALL�Uniwan: 68000 C Cross Compiler oy SOS ............... 995 899 �
Microsoft COBOL Compiler "7th C080l. Tools ........... 700 465 STATGRAPHICSbyS/SC .................... .... ..... .... ... .. .. 895 699�Uniware z.eo CCross CompUer by SDS .... ............. 995 899 �
Microsoft FORTRAN qJOira'Jilg C0'11Jl .....New Version 450 299 TUB Version Soltwoue ...... 100 89�WATCOM C6.0 by WATCOM Gtoop .................. ..New 295 269 �
Microsoft Macro Assembler..................Neiv Ve/Sion 150 105 Turbo Prolessional 4.0 by ................ ...... 99 89 �

database management Microsoft Mouse ARv.uie!ies .......... ..... ................... CALL CALL Turbo Programmer />y ASCII .................................. .. 289 239 �
Cfipper byNantticker............................................. . 695 379 Microsoft 0512 Programmer's Toolkit .............Jlew 350 239 Ventura Desktop PubUsher Oy XEROX ............ .......... 895 499 �
dBASE Ill Plus byAslllon·Tatc ... ........ ................... ... .. 69S 389 Microsoft Pascal Compiler.................... Neiv VetWl 300 199 �
d8Fast d8ASEINl'tisCMJJbyel8Fast........................ 69 59 Microsoft QuickBASIC 4..... .................................... 99 69 �
FoxBASE+ by Fox Sof/lvan1 ........... ......................... 395 249 Microsoft QuickC............. .... ......................... 99 69 �
FoxBASE+/386byfoxSC/11111/l1 ... .............. ............ 595 399 MicroS-Oft Windows ... ... ...... .. .. . . ....... ........ ...... .. ..... 99 59 CALL for Products Not Listed Here �
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keyboard has been contorted , aug ­
mented, and Mickey-Moused around just 
to accommodate a tiny number of the pos­
sibilities that are available on present-day 
computers. 

Many languages use a variety of alpha­
bets , and some, using pictographs, ideo­
graphs, and hieroglyphs, don't even use 
alphabets at all. And then there are sym­
bols- verbal, graphic, or iconic?-that 
are used to represent concepts in music, 
science, rel igion , finance , road signs, 
and prograrruning conventions , to name a 
few . For example, a red circle with a 
diagonal line drawn in it can represent 
three words , but a cross may represent 
several pages of words . 

Relational databases, hypertext, expert 
systems, and so on represent the first step 
of a thousand-mile journey . It is a para­
dox that computer cognoscenti who can ' t 
abide last year 's 16-bit processors wres­
tle daily with a keyboard that was de­
signed for mechanical typewriters about 
I 15 years ago and ASCII that was de­
signed for teletype machines about 45 
years ago . Mr . Cornish 's article has 
given us a hint of the revolut ionar y 
changes that will be necessary in soft­
ware and in hardware before we can begin 
to realize the potential of these devices 
after we change the name of the machine . 

Larry Salmon 
Comptche, CA 

So Much for Symbols 
I just read " It 's All in the Symbols" by 
Merrill Comish. It 's true that we use 
symbols for numbers, but the representa ­
tion is to represent the process . Gener­
ally , in mathematics counting is defined 
as the concatenation of empty sets (a pro­
cess), and from this we attempt to prove 
addition , subtraction , multiplication , and 
virtually everything else. There are no Os 
and Is inside a computer. What a com­
puter does is complex processing on dif­
ferent levels . There are no symbols inside 
a machine; there is onJy a method of pro ­
cessing symbols. 

An artificial intelligence unit involved 
in symbol processing, such as natural 
language processing, tokenizes the words 
and parses them according to the specific 
grarrunar. Semantic nets are used in con­
junction with the cognitive model to at­
tempt to clari fy meaning . These semantic 
nets generally represent a token world or 
an empirical representation oflhe organi­
zation of human knowledge. A number of 
simple data structu.res used in higher­
level languages allow for practical repre­
sentations of the empirical world. 

We are Jiving creatures , and one could 
say that we understand everything as a set 
of threshold neural responses. This could 

continued 



It's A 
Matter Of 
Security 
With Everex tape backup products, users of 
PC'"'/XT™/ATs", compatibles or PS/2s"'can easily 
protect the valuable information stored on their 
systems. A variety of options are available including 
external and internal units with 40MB to 125MB of 
capacity in cartridge, cassette or mini-cartridge 
drives - all at affordable prices. 

Everex has been an industry leader in tape backup 
systems since 1984. Our popular half-height, internal 
units are designed to fit inside 5 1/4-inch disk drive 
slots. There's even a mini-cartridge drive that fits right 
into a disk drive slot and runs off an existing floppy 
controller. 

With Everex tape systems, you have the flexibility to 
save or restore all information on your hard disk, 
including DOS and all other operating systems. 
Backup can be done file-by-file or as an entire mirror 
image, and you can restore individual files from image 
backups. If you have an assortment of PC/XT/ATs, 
compatibles and PS/2s, you can cut down on costs by 
using one Everex tape backup unit and a controller 
card in each computer. 

When you buy an Everex tape backup system you get 
everything you need. This isn 't true with other tape 
units on the market today-their extra costs can add as 
much as $250 to a system. 

When it comes to securing your data, it's easy to see  
why Everex has the answer.  

For more information or the name of 
your nearest Everex dealer please call: 

in Calif. 1-800-821-0807 
in U.S.A. 1-800-821-0806 

Evcre..1 \\ atr2dcm11.A and Eve1 ror E..Xcdknct= 13.41 
E\'tre.\ Syt.ltm>. !fl(', IB M :i.nd AT .m: 

and PC. XT and PSn UC \nd(fl"latk \ or lntcm.Ukil'lal 
Bu_..lncst. Mac:hLIX1 C('lf'J). Ol9S8 E"·cru Systemt.. 11\C. 
Allrightsre..'il'rvied. 415-498-1111 48431 Milmont Drive, Fremont, CA 94538 
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0 BUSINESS 1­ EZ-FORMS business form 
generation, completion and printing program. 

0 CAD 3-The PC-Flow 1 .o compu10r aided flow· 
chart generadon program. Color graphics required. 

[fil COMM 4a,b c,d &-(5 disks) Join Iha world of 
sysops wilh ABBS Bulletin Board System 14.10. 

([} DATABASE 1a,b---(2 disks) File &press 3.8 
menu driven general purpose databaso manager. 

0 EDUCATION 1-lnteractive DOS lulorial for new 
PC users . Makes learning DOS painless. 

IIJ FINANCE 1a,b---(2 disks) PC AccounJant 2.0 
personal bookkeeping and finance management 

0 GAMES 1- 3-0 Pacman. Kong. Spacewar. Jani!· 
Joe. futuristic FtighJmare and more. Color required. 

0 GAMES 2-0ubert. Pango, Cen1lpede, dun ­
geons and dragons style Zoarre. etc. Color req. 

0 GAMES 3-Biackjack with cusJomlzable rules. 
Armchair Quarterback (you call plays). and more. 

0 GAMES 4-Star Trek, Jhe CasUe advenJure 
game. and lhe original Colossal Caves 

0 GAMES 5-The Hack adventure game from Iha 
universities. Like Rogue, only much richer. 

0 �G.AMES !>--Pinball. Othello. Dragons. Sopwith �
(fly a Sopwith Camel) and more. Color required. �

IIJ INFO 1a,b-(2 dlSl<s) Cooking recipes database 
retrieval. Add your own. 

MUSIC 2a,b---(2 disks) PianoMan 3.0 polyphonic 
musie recording and playback program. 

0 ORGANIZER 1- DeskTeam. a Sidekick clone, 
and the Judy personal calendar program. 

0 PRINTER 1-Resident print control and Ion! 
utilily, inlelligenl spooler, banner maker. and more. 

0 SIMULATION 1-Maze making program, MIT's 
Life simulation. starlields, etc. Color graphics req. 

0 UTILITIES 1-Acollection ol inva.luable general 
purpose DOS utilities. An absolute musl for all. 

0 UTILITIES 2-More Invaluable DOS in ­
d uding screen bumoul. ram disk. and more_ 

0 UTILITIES 3--A comprehensive set of debugging 
and diagnostic uLiltties for monitoring your computer. 

NEW RELEASESIUPDA TES 
0 �BUSINESS 2-EJ<pressgraph business graphics. 

Chart your data and lind trends. Color graphics req. 
ffi CAD 1a,b---(2 disks) Flngerpalnl 1.2 advanced 

painting and Ahamlra objec1 oriented design. Color. 
IIJ CAD 2a,b---(2 disks) DanCad3d, an advanced 

20130 drahing program w/animalion. 640K. color. 
ffi COMM 2a,b---(2 disks) Procomm 2.42. an excel ­

lent modem program with terminal emulation. 
0 EDUCATION 3-PC·Fastype 1.20 typing tu1or. 

ideal for beginners and advanced students alike. 
FINANCES 3a,b---(2 disks) Express Cale 3.12, 
a powerful and user friendly spreadsheet program. 

0 GAMES 8-Striker helicopler a11ack and Risk. Iha 
game of world dominallon. Color required. 

0 GAMES 12-Backgammon (play Iha computer) 
and Wheel of Fortune based on the gameshow. 

0 GRAPHICS 1- Aecord and play back screen Im· 
agesl Excellenl for demo. etc. Color required. 

II] GRAPHICS 2a,b,c-(3 disks) An excellent 3·0 
surface modelling and shading program. Color. 
INFO 2a,b---(2 disks) Zip·Phone, nailonal 
areacodefprefix lo zip-code cross reference. 

(fil LANGUAGE 3a,b---(2 disks) The A86 3.09 
macro assembler and debugger for 8088186/286s. 

(ID SHELL 48,b-(2 diSl<s) Au1omenu and HOM II 
4.04 hard disk prog. for cus1orn lull·screen menus. 

0 UTILITIES 5--Hard disk utilities for verifying, for­
matting, parking and optimizing your dis!< drives. 

0 UTILITIES !>--Advanced induding 
Marl<IRelease (remove residenl progs wlo rebooll) 

0 UTILITIES 7-More advanced utilities including 
Masle<key (undeleles files lrom hard disks) . 

1a,b-(2disks) PC Write 2.71. a powerful 
word processing syslem w/spell checker, laser supt. 

Mosl sottware Us1ed is shareware or user-suppor1ed. 

3.5 lorm'11 Jdd S• d'sk 125 aqc director . add $2. 

I MicroCom Systems Cost of items __ I �
3673 Enochs Street Shipping $3.oo 

I Santa Clara, CA CA res tax I�
I 95051 Total encl. I �

I I V7S4 I L-----------;.aIii I 
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explain why trees have leaves; however, I 
doubt if it will ever explain trees or 
leaves. Until computers function on a 
glandular level, they will never be able to 
successfully abstract humanly because 
we are not made of silicon chips. It is true 
that Godel proved (by the application of 
the Liar's Paradox) that there are no for­
mal systems that cannot be made incon­
sistent and that there are no systems made 
inconsistent that cannot be made consis­
tent. So much for symbols. There are no 
symbols that cannot be made meaning­
less and no symbols that are meaningless 
that cannot be made meaningful. Perhaps 
this man is just tired of silicon and elec­
tricity and is proposing a newer, more 
progressive, coherent light megabit pro­
cessor. That may be in the future, but by 
that time I doubt if the computers will 
take anything that we say or do very 
seriously_ 

Joe Barnette 
San Francisco, CA 

Making Columns Wrap 
Dick Pountain's column-wrap program 
(Focus on Algorithms, "Multicolumn 
Paged Text ," March) is a fine base on 
which to erect improvements once you 
get it running. Unfortunately, in its pres­
ent form it won't run at all. The problem 
is function spaces, which reads 

Spaces : = Copy(Blanks, 1, Num) 

where Num is the number of spaces you 
want. This won ' t work, because in the 
Turbo Pascal Copy function the third pa­
rameter (Num) says how many characters 
to copy from the input string. Here the in­
put string, Blanks, is merely 1 character 
long, so there's no way to copy, say, 38 
characters out of it. 

The simplest fix is to make the Con­
stant Blanks contain 40 spaces between 
its two quotes, which is probably what 
Dick had in mind before a typesetter got 
at his listing. 

There's also a typo in procedure 
WriteOutPage: The first appearance of 
the word Spaces should be followed by 
an end bracket. 

Hugh Kenner 
Baltimore, MD 

Reordering the Alphabet 
After doing considerable reading on 
data-retrieval systems, search and sort al­
gorithms, and the like, I have come to 
think that we may be letting a historical 
accident impede the efficiency ofour pro­
cedures. We inherited our alphabet and 
the ordering of its letters from the 
Romans, and we have preserved the 
order, with minor additions , as though it 
were something ordained and immutable. 

However, the order of our alphabet is 
by no means the most efficient possible, 
even for human use in sorting through 
lists, and for computers' use it is almost 
criminally inefficient. Unfortunately, the 
ubiquity of ASCII clearly makes it too 
difficult and expensive to retool our sys­
tem of encoding text for use with a CPU . 

A few moments' thought shows that if 
our alphabet were arranged in descending 
order of frequency of occurrence of the 
letters, any search based on alphabetic 
order should go much faster, whether 
done by humans or computers. 

Human nature being what it is, the 
hope of convincing the great mass of hu­
manity to learn a new ordering of the al ­
phabet is totally in vain. It is a different 
matter with computers. We could , of 
course, simply reorder the assigned 
codes, but this would require massive 
retrofitting . 

Fortunately, there is an easier way to 
go_ It makes no difference what order the 
characters of a text file are in inside the 
computer, so long as they appear in the 
expected order on the monitor screen or 
in hard copy for human consumption. 
How many people could or would read 
Robinson Crusoe printed in decimal 
ASCII code, let alone in binary numbers? 

It would be neither particularly diffi­
cult nor time-consuming to run text 
through a filter that would recode the in­
dividual characters of the alphabet to 
match their natural frequency of occur­
rence . Once converted , data files would , 
or at least should, be much faster to 
search or sort. Recoding before printing 
would be required, but, in general, only 
selected fragments of data files would be 
output at any one time. 

I believe it would be well worth testing 
to see whether enough time would be 
gained by quicker searching to compen­
sate for the encoding and decoding time 
and leave a net gain in speed. If there 
proved to be a substantial gain, it would 
add little to the cost to include the encod­
ing filter in future revisions of existing 
programs or new software and probably 
would not be prohibitively expensive to 
patch into software in the field. 

This is just a suggestion-something to 
think about. If anyone has done any ex­
perimenting along these lines, I'd like to 
hear about it. 

Billy R .. Pogue 
Lake Havasu City, AZ 

Objects in Continuous Systems 
In object-oriented programming, the pro­
grammer thinks in terms of objects, 
which often have a correspondence in the 
real world (e .g., a dictionary). These ob­
jects can respond to messages (e .g., 

continued 



0 
:z 

Now You're Talking  
Communicate with anyone 
anywhere in the world. Whether 
you use E-Mail or bulletin boards, 
information services like The 
Source and CompuServe,® or data 
file transfer, Everex modems meet 
all your communications needs. 

Working at your desk or on the 
road Everex offers you a complete 
range of modem solutions. We 
have 1200 or 2400 bps internal 
and external modems, modems 
that send and receive FAX 
communications, modems with 
MNP error correction, and a 
miniature modem that fits in your 
shirt pocket. 

EVER for EXccllcnce b a registered trademark 3.Jld EVER EX 
i.s :. 1radcm:JrL: of E"'cru Sy.s1cms. Inc. IBM . AT and PS/2 arc 
rcgisicrcd trademarks •nd PC and XT are 1rukmarks of 
lntcma1ional BusinL-SS M3chincs Corp. Hayt"S is a registered 

of Ha,..cs Microcompu1t:r Produc:1s. Inc. BitCom 1.s a 
1rndemark of Bit Sofo.varc. Inc. Apple is a registered u·adcmark 
:tnd Macin10 his u 1rudemark licensed 10 Apple Computer. Inc. 
CompuSt-rvC' is: a rcgis1crcd trademark of CompuServe 
fo fonnnt1on Services. The Source is a 1radcm3.rk of Sourer 
Telccomputing Corpor.ition. C Copyrigh t 19 Eve.re.x 
Sys1cms. Inc. All rig.his rescr'Ved. 

All Everex modems offer 
worldwide compatibility with Bell, 
CCITT or Hayes® standards. And, 
our modems are compatible with 
IBM® PC™(Xr""/AT and 
compatibles, PS/2s,® Apple® II and 
Macintosh™ computers. 

Features like automatic 
data-to-voice switching, tone or 
pulse dialing, built-in diagnostics, 
helpscreens, adaptive dialing, 
software-adjustable volume 
control, and auto-dialing all 

EVER tor EXcellence ® 

(415) 498-1111 48431 Milrnonl Drive, Fremont CA 94538 

combine to increase the flexibility 
and ease-of-use of Everex 
modems. The powerful 
communications package 
BitCom™ is included with every 
modem. Complete hardware and 
software manuals make setting up 
and using Everex modems quick 
and simple. 

You can rely on Everex modems 
to del iver superb performance at 
an affordable price. So, when you 
need a modem for your PC/XT IAT 
or compatible, PS/2, or Apple II 
and Macintosh computers , 
Everex has the Answer. 

For more infonnation or the name of 
your nearest Everex dealer please call: 

in Calif. 1-800-821-0807 
in U.S.A. 1-800-821-0806 
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INTRODUCING THE MOIDROLA 
88000 MICROPROCESSOR FAMILY: 

THE GREATFSf RISC OF ALL 
The future of RISC computing has 

been reduced to three small, but amazingly 
powerful chips. 

Namely, the Motorola 88000 family. 
One awesome microprocessor unit, support­

ed by two cache memory management units. 
Designed to take RISC architecture far beyond 
anything else in the marketplace. 

The 88000 runs at a blistering 14-17 MIPS, 
7 million floating point operations per second, 
and an incredible 50 MIPS in parallel processing 
applications (using just four 88000 chip sets on 
our 

Which makes everything from multi-user 
business systems to fault tolerant on-Line trans­
action processing systems to artificial intelligence 
systems several times faster and more powerful 
than ever before. 

What's more, it comes with absolutely every 
bit of hardware and software needed to build 
your system of the future, today. In fact, many 
leading hardware and software companies, 
including those in the independent consortium 
88open, are already designing systems around 
the 88000. And many more will follow. 

So make sure your future is as rewarding 
as it can possibly be.Call us for more infonnation 
atl-800-441-244Z Or write Motorola Inc., 
P.O. &x 20912, Phoenix, AZ 85036.---� Because the greater the RISC, the greater 
the reward. 

®MOTOROLA 

•Rd11ud In struction Sd Comp11trr 

0 1988, Motorola Inc. �
HYPERmodule os • l:radom.uk ol Motorola Inc. �
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search for a word) . The dictionary exam­
ple seems natural, in that it is inert (shut) 
until we want it to do something. 

But what about continuous systems? 
Consider the idea of a billiard ball mov­
ing toward a cushion (or "rail," as I be­
lieve you call it in the U.S.). Clearly , 
"ball" should be an object-it responds 
to "hit" messages and knows how to 
move. But the cushion is not passive-it 
has elasticity and responds when contact 
is made. Is the cushion , too, an object? 
For the sake of argument, assume it is an 
object. How does it know when contact is 

made? Is it constantly on the lookout for 
approaching balls? This doesn't seem to 
fit the real world. 

Another possibility is the addition of a 
third party-an overseer who spots where 
and when collisions occur and reports 
them to the cushion. 

I am well aware that billiards video 
games exist and also of the existence of 
planetary simulation systems in which 
the laws of physics can be changed. Is 
Smalltalk natural for the implementation 
of such systems, in that the design of the 
software bears a close relationship to 

Ifyouthink f.OU canbuya 
better Ccompiler, don't. 
We'll buy it for you. 

Buy Let's C®with csd'"  
forjust$75. Ifyou're  
not satisfied, get  
Turbo Cor QuickC. Free.*  

Why are we making this incredible offer? Because we're absolutely cer­
ta in Lets C and csd C Source Debugger are U1e best C programming tools 
you can own. 

Rest assured U1al. like Its competition. Let s C features incredibly fast 
in-memory compilation and produces extremely light. high quality code. 
The differences lie In how much faster you can perform oilier programmtng 
chores. 

Our debugger. for example. can cut development lime In half. But U1ats 
not all : 

"csd is close lo lite id eal debugging enulronmenl . .. a dejlnlle aid lo  
learning C and an Indispensable tooljor program development...  

- William G. Wong. BITE 
And comparatively speaking: "No d ebugger !s Included in the Turbo C 

package . .. a seriou_c; s hortcoming... 
- MichaelAbrash, Pro,grammer's Journal 

Unlike our compet i lion. Let"s C Includes its own full -featured assembler. 
features documentation with complete examples and technical support wtU1 
complete answers- the.first lime you call . 

LET'S C AND csd FEATURES
LET'S C: csd: 
• Now compiJt:s IW11Ce .is ras1 • rui UNI Xoompabtldlty and complete • DebtJ9 in Csour12 code. NJI asstmt>'tr 
• lnteiJrated edll-eomolfc cycit, e0110r kbranes • sepna!e source-. M!u.tl..on, 

PO(nts to tmn • M.lrry powei lul utd•tNISIOCIU(.!109 m.iikt, tr oo<amz-.d tvsuwy w\nOows 
assenlblet. iilrtnrv!'t • Abdity to St1 trace ()OIOU nt mondor 

modtl • MICfotMACS tunsc1een editor with v.mables
• ln<Jud<s bol• ""'' ""' ... l)O merro<y 

• tnte0ra1ed envirot'Hlw.nl Of command source COCle lnCIUOed • C.n ln1e:rx11Vttr tva!ult1t M'f Ceipressfon 
line llf'ltetlKti • 5uppor1f<! by d0len5. OI Uv:rd pat ly • can exea.111any c looct.ion ... yoor progwn 

• 8087 SMSnp and support llOtant$ .m bade 1unct""' 

So lfyou·re U1inking about buylng anyotherC compUer. think again . 
But U11s offer Is only available for a limited lime. So think fas t. And seeyour 
software dealer or call 1-800-MWC-I 700 soon. (1-312-472-6659 in llilnois.) 
Th cxchan,p.c Lc:t :S C aod csd for 1\..ut>o C or QutckC. return card wllhln 15 or purchase 

on 

'IJ Mark11111 Williams 
Company 

1430 West Wrightwood, Chicago. Illinois 60614, 312-472-6659 
O 1988 Mark Williams Comp.iny 

what exists in the real world? 
Smalltalk experts , what do you think? 

Mike Parr 
Sheffield, U.K. 

Take Two Computers and 
Call Me in the Morning 
You might welJ ask why am I writing to a 
computer magazine about a medicalJy 
caused problem. I think I had better start 
at the beginning. 

My wife, my son , and I were going to 
Reno, Nevada, in early June of 1985 . I 
was to attend a week of schooling put on 
by the National Council of Juvenile Jus­
tice. It was funded by the federal govern­
ment under a grant. I had decided to take 
my spouse and 15-year-old son with me 
and make the trip a working vacation . We 
drove our car during the day and stopped 
to eat, swin1, and sleep in preselected 
camping areas at night. 

We'd been traveling for several days 
and were almost to Reno when my wife 
said to me, " Dick, you ' re not driving 
very well, and your speech sounds funny . 
I think we should go to the hospital and see 
if they find something wrong with you." 

We checked into the motel in Reno . 1 
couldn't write very legibly, and I found it 
very difficult to keep my signature on the 
line provided for this . Yet 1 never felt any 
pain . Through this time I did not suffer 
from any physical discomfort. 

The doctors at a hospital in Reno , after 
giving me a thorough physical examina­
tion and a CAT scan, all agreed that I had 
had a massive stroke of the right part of 
the brain stem. I had not only lost much 
of my sense of balance, but I had great 
difficulty in speaking, and I had double 
vision . 

I was kept in the hospital in Reno for 
several days while I was given a battery of 
tests . When my blood pressure was no 
longer considered dangerous , my wife 
and I took an airplane to my home in 
South Dakota , while my son and brother 
drove our car back. 

When I got home, my wife took me to 
the local hospital, where the doctor sug­
gested that I go to the physical , occupa­
tional, and speech therapy unit . In ther­
apy 1 was immediately placed on a 
computer, first the Visi-Pitch that was 
part of an Apple computer , where I 
learned to watch the track my speech ·---­
therapist's voice made across the screen. 
I then tried to copy her pattern with my 
voice . She also encouraged me to turn the 
computer and Visi-Pitch on. I think this 
exercise helped my coordination, both 
physical and mental . 

Next I was given the task of playing 
games on the computer. These games 
helped me reestablish hand-eye coordina­

con1i11ued 

30 BYTE • JUNE 1988 Circle 167 on &oder Service Card 



PSpice  
The Standard for Analog Circuit Simulation  

Now Available on the Macintosh II  
Since its introduction just over four years ago, 
MicroSim's PSpice has sold more copies than all 
other commercial Spice programs combined. In 
addition to running on the IBM PC family, in­
cluding the new PS/2, the Compaq 386, the Sun 3 
workstation and the VAX/VMS family, PSpice is 
now available on Apple's Macintosh II. 

All these features which have made PSpice so 
popular are available: 

•  Standard parts libraries for d iodes, bipolar 
transistors, power MOSFET's, opamps, voltage 
comparators, and transformer cores. 

• GaAs MESFET devices. 

•  Non-linear transformer devices modeling 
saturation, hysteresis, and eddy current losses. 

• Ideal switches for use with, for example, power 
supply and switched capacitor circuit designs. 

In addition, all these PSpice options are available 
on the Macintosh: 
• Monte Carlo analysis to calculate the effect of 

parameter tolerances on circuit performance. 
•  The Probe "software oscilloscope", allowing 

interactive viewing of simulation results. 
•  The Parts parameter extraction program, allow­

ing you to extract a device's model parameters 
from data sheet information. 

•  The Digital Files interface, allowing you to 
transfer data from your logic simulator to (or 
from) PSpice. The interface performs the 
necessary D to A or A to D conversions. 

Each copy of PSpice comes with our extensive 
product support. Our technical staff has over 50 
years of experience in CAD/CAE and oursoftware 
is supported by the engineers who wrote it. With 
PSpice, expert assistance is only a phonecall away. 

Please call or write today for a free evaluation copy of PSpice. Find out for yourself why PSpice is the standard 
in analog circuit simulation. 

fl MicroSim Corporation 

23175 La Cadena Drive, Laguna Hills, CA 92653 U.S.A. • (714) 770-3022 (800) 826-8603 •Telex 265154 SPICE UR 

Circle 180 on Reader Service Card (DEALERS: 181)  JUNE 1988 • BYTE 31 



LETTERS 

tion ; they also made me think, and my 
ability to problem-solve improved daily. 
When I finally did return to work, one of 
my staff members had his own personal 
Apple Ile at work , and he encouraged me 
to make use of it at any time. I did this a 
great deal , using a word processor until I 
got my own Tandy 1000. 

I do like mechanical things, and the 
computer i an electrical/mechanical de­
vice . Also , my son was heavily oriented 
to the use of computers, and to keep up 
with the rest of the world and my own 
child , I wanted to know more about them. 

Both my son and I now have computers at 
home. I can use both of my hands , and I 
attribute this digital dexterity to the use I 
gave to my hands while using the key­
board of my computer. I probably would 
never have written this Jetter if I had to 
rely on a typewriter, or a pen and paper. 
The desire to become proficient in using a 
computer was the motivating agent I 
needed-physical as well as emotional . 

My doctor agrees with me. He gave me 
a prescription for a computer. My tax ac­
countant said I could deduct most of the 
cost as a medical expense. 

I will admit that I can type only about 
12 words a minute, versus the 60 words a 
minute I could type before I had my 
stroke. I can no longer touch-type but 
have to watch my fingers all the time to 
make sure they go where I want them to . 
But at least they all still work. 

So now you can see why I am writing 
this letter to a computer magazine . I sim­
ply want to say thanks, and I don't know 
who to say thanks to . 

Richard F . Stanford 
Pierre, SD 

----- ---------- -------- - -----, Heatsinking 80387s 

ONLY FORTRON  
COMES WITH  

ONE FULL YEAR  
OF SERVICE.  

FREE. ON-SITE.  
When you buy any Fortron 286 and 386-based IBM-compatible, 
one full year of service at your site is part of the package. Just call 
the service hotline, and we'll take care of you from a network of 
300 service locations throughout the country. 

Because we design and build our systems right here, ourselves,  
you always know exactly who to call for any kind of support you  
need. And you 'll get it. Fast.  

Call tol l-free for more information, and for the name of your 
nearest Fortran dealer : 800-821 -9771. In Californ ia,(408) 432-1191. 

Small Foolprinl 80286 
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80386. 16 MHz or 20 MHZ Desk1op 80286 or 80386 

2380 Qume Drive, Ste. F 
San Jose, CA 95131 

Circle 109 on Reader Service Carri (DEALERS: 110) 

I would like to commend you on your In 
Depth section about floating-point pro­
cessi ng (March) . I particula rl y liked 
Mauro Bonomi ' s article , " Avoiding Co­
processor Bottlenecks ." I liked the whole 
concept of the graphic beach ball . 

The Weitek/80387 combination is fan­
tastic, but , based on table 1 in the article , 
the over one mill ion Whetstone-per-sec­
ond difference does not warrant the addi­
tional cost of $1000 to $1500. I have 
fri ends who heats ink the ir 16-MH z 
80387s and run them between 23 and 25 
MHz with good success, which brings 
their efficiency even closer to the Wei­
tek/80387 combination . 

Please le t me know whether your 
Float, Calcpi , Savage, Dhrystone, and 
Whetstone programs are available for us 
BYTE readers to run in our own hardware 
through your bulletin board . 

Doody R. Ungson 
San Jose , CA 

BYTEnet carries listings for all pro­
grams mentioned in BYTE articles. The 
phone number is (617) 861-9764.-Eds. 

Up the Down Mouse 
If anyone , for whatever reason , would 
like to learn opposite movements (i.e. , 
moving your hand up creates an action 
down and vice versa, and moving your 
hand left creates an action right and vice 
versa), the solution is simple . Take your 
mouse , turn it 180 degrees and go to 
work . After a little practice, you may be­
come quite good at it. 

Bob Hester 
Toulouse , France 

FIXES 

In the review of enhanced EGA and VGA 
graphics boards (March), we stated that 
Sigma Designs ' SigmaVGA board does 
not work with the IBM 8513 analog color 
monitor. Sigma Designs says that its 
board does work with the monitor when 
equipped with the correct cable. • 
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CHAOS MANOR MAIL  

Jerry Poumelle answers questions about his column 
and related computer topics 

The Ice Age Cometh 
By way ofbackground for the following 
letter: My talk to a meeting of®thors of 
books in the Yourdon Prentice-Hall series 
was titled "Ki> 're Eating Your Eggs. "It 
was built around the theme that much of 
the MIS community reminds me ofdino­
saurs having a debate over whether to 
evolve bigger teeth or longer tails, while 
the mammals are chowing down on their 
eggs... . -Jerry 

Dear Jerry, 
Just a note to you manunals to let you 

know how things are going here at Dino­
saur Central .... 

I just got a call from a fellow who 
wanted a price on converting 13,000 pro­
grams-about 7. 8 million lines ofcode­
from one system to another (incompat­
ible) system. I gave him a price-I'm in 
business to do this sort of thing-but I 
thought this is really stupid. 

I'm being asked to clone a dinosaur . 
The agency that wants the new dinosaur is 
willing to consider spending millions of 
dollars so that it will have a newer version 
of exactly what it has now. Incredible! 

There's a lot of this dinosaur cloning 
going on these days. Companies are mov­
ing their systems from IBM to DEC, or 
you can pick any other combination you 
want. If you think there are problems 
w,ith compatibility between systems in 
the micro world, you ought to see how the 
dinosaurs have screwed it up. Even mov­
ing from one IBM system to a larger one 
requires the sort of planning previously 
reserved for D day . 

All this cloning takes up a lot of time 
and energy. Once the dinosaur keepers 
have spent the time they need to keep 
their beasts in order, there really isn't 
much time left for actual users who want 
the system to do something new or some­
thing old a little better. 

Enter the mammals. The sales man­
ager in the Fencepost office can't af­
ford to wait for the dinosaur keepers to do 
their thing, so he goes out and gets him­
self a PC and gets someone to show him 
how to use Reflex or dBASE. He doesn't 
care so much about what the dinosaurs 
are doing, except when they louse up an 
order for one of his customers. 

Eventually, however, this guy is going 
to move upward in the company. He, or 
someone like him, is going to become 

president, and he's going to remember 
how the dinosaurs hurt his efforts and 
how the mammals helped him. That's 
when the Ice Age will start. Any vestiges 
of the dinosaurs that remain will have to 
earn their keep, either by keeping giga­
bytes of data accessible or by providing 
very fast computation in special situa­
tions. The mammals are going to call the 
tune. 

John Boddie 
Newark, DE 

It does seem to me that rather than 
build ever-larger COBOL programs for 
those giant machines that lurk in climate­
controlled rooms, big companies might 
think about reverse engineering: Figure 
out what their programs actually do, and 
commission someone to write code for 
micros to accomplish that. Of course, 
that would decentraliu control and give 
computing power to people who don 't 
work for the MIS, so I suppose it will 
never happen. 
-Jerry 

Amiga vs. Atari 
Dear Jerry, 

I'm afraid your biases toward the Atari 
ST showed again in the November 1987 
Computing at Chaos Manor. 

Like all software-only emulations, pc­
ditto is unacceptably slow . Unfortu­
nately, the ST cannot make use of the 
Motorola 68020 microprocessor (as you 
implied), because the TOS operating sys­
tem will not support it, as does the 
Amiga's . Nor will it support more than 4 
megabytes of memory, as does the 
Amiga's. 

The Amiga 500 offers far greater per­
formance for a modest price difference . 
The Amiga 2000 makes true high-perfor­
mance PC compatibility possible and can 
use a 15-MHz 68020 add-in card that 
offers most of the performance of a Mac­
intosh n at about one-third the price. 

The same individual who was respon­
sible for one of your favorite computers, 

continued 

Jerry Poumelle holds a doctorate in psy­
chology and' is a science fiction writer 
who also earns a comfortable living writ­
ing about computers present and future. 
He can be reached c/o BITE, One Phoe­
nix Mill Lane, Peterborough, NH 03458. 

Create Powerful  
Programs with  
Hlai5e o s  

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) s.40-s.41 
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CHAOS MANOR MAIL 

(joh n C. Dmr<1 k - l'.C. 

...At an Affordable Price. (l'. C. w orlJ J 

All Ho lmes Corresopndent '" Modems are fully Hayes"' compatible. 
They include auco answer, auto dial, 
and use very little powt:r. These IDLm-.> 
feacures , along a rwo year I C 
warranty and a complete software M I C R O S Y S T E M S. I N C. 

Holmes the best value l -S00-443_3034 
WE' VE GOT THE MODEM FOR YOUR LAPTOP! ... 
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lhe Commodore 64, also guided the de­
velopment of the Atari ST: Mr. Jack Tra­
miel. Accordingly, the ST was designed 
and built with but one thing in mind­
cheapness. This would be apparent to 
anyone who has lifted the cover off an ST 
and examined its innards (I have) . 

Generally , Amiga software is of higher 
quality than comparably priced ST soft­
ware. I will admit that there is slightly 
more ST software available, but is quan­
tity more imponant than quality? I think 
not. More Amiga software will appear as 
programmers become accustomed to the 

computer's more sophisticated operating 
system. 

Jeff Joseph 
Minot AFB, ND 

Well, sir, you /Ulve one view. I /Ulve 
both machines, and I have another view. 
True: pc-diuo is quite slow, about 80 per­
cent as fast as a PC, while the Amiga 
2000 is exactly the speed ofa PC; as for 
the 68020 card for the Amiga side, I 
haven't seen one yet. 

Actually, like most people who've been 
around as long as I have, I followed the 

Tramie/ odyssey from irs inception: and 
I've done quite a bit ofpoking around in­
side the Atari ST, including installing 
extra memory on a 540. I assure you I've 
had more Guru Meditations (Amiga 's 
system error messages) than cherry 
bombs (Atari's) . 

I hope you 're right about the upcoming 
software for the Amiga. -Jerry 

Medical Spelling Checker? 
Dear Jerry , 

My mother is a physician who has 
trouble spelling. We have an IBM PC, 
which she uses for word processing, and 
a couple of spelling checkers (Word Proof 
and the one in PC-Write). However, we 
have been unable to find a medical word 
list for any IBM PC spelling checker. Do 
you know of a spelling checker that 
comes with a medical dictionary, or a 
medical dictionary that we could add to 
one of our curren! spelling checkers? 
(Since PC-Write can add words to its list, 
all we really need is a file of medical 
words on an IBM PC disk with enough 
information to decode the file format.) 

We tried to contact Oasis Systems, the 
maker of Word Plus , which you've men­
tioned favorably . Our letter was returned. 
Has the company moved? 

I enjoy reading your column in BYTE, 
but could you cover the Amiga more? 

Michael Hanson 
Seattle, WA 

I don 't know ofa medical dictionary. It 
is relatively easy to make one ifyou have 
the kind ofspelling checker that adds up­
date words easily. The simplest way 
would be to get one of the medical CD­
ROM units, put the text on-screen , aim 
the spelling checker at it, and add the 
medical words to the dictionary. A couple 
ofhours ofthat should build one heck ofa 
dictionary. 

A second method would be to write as 
you nonnally do, Look up every word the 
first time it comes up on-screen, be sure 
it's right, and add it to the dictionary. It 
won't take long before you 've built a 
pretty powerful dictionary. 

Oasis Systems is located at 6160 Lusk 
Blvd. , Suire C-206 , San Diego, CA 
92121 , (619) 453-5711 . 

Incidentally, the folks at Microlytics 
are always looking for new dictionaries 
to incorporate into their packages . 
They 've got the one I built out of these 
columns in their l.atest one; it even knows 
how to spell Poumelle.- Jerry 

The Trouble with Turbo 
Dear Jerry, 

I noted with interest your discussion of 
C compilers in your October 1987 Com­

conrinued on page 322 



11 Important Reasons  
CProgrammers Use  

OurFile Manager  
1. It's written in C. �
Clearly the growing language of �
choice for applications that are fast , �
portable and efficient. All of �
db_ VISTA's source code is written in C. �

2. It's fast - almost 3 times faster �
than a leading competitor. �
Fast access that comes from the �
unique combination of the B-tree �
indexing method and the "network" or �
direct "set" relationships between �
records . A winning combination for �
fast performance. �

3. It's flexible. �
Because of db_ VISTA's combination �
of access methods, you can program �
to your application needs with ultimate �
design flexibility. Use db_VISTA as an �
ISAM file manager or to design �
database applications. You decide �
how to optimize run -time �
performance. No other tool gives you �
this flexibility without sacrificing �
performance. �
db_ VISTA is also well behaved to �
work with most any other C libraries! �

4. It's portable. �
db_ VISTA operates on most popular �
computers and operating systems like �
UNIX, MS-DOS and VMS. You can �
write applications for micros, minis, or �
even mainframes. �

5. Complete Source Code �
available. �
We make our entire C Source Code �
available so you can optimize �
performance or port to new �
environments yourself. �

6. It uses space efficiently. 
db_ VISTA lets you precisely define 
relationships to minimize redundant 
data . It is non-RAM resident; only 
those functions necessary for opera­
tion become part of the run-time 
program. 

7. Royalty free run-time. 
Whether you're developing applications 
for yourself or for thousands, you pay 
for db_VISTA or db_ QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn't 
it time you switched to royalty-free 
db_VISTA? 

Features 
•Multi-user support allows flexibili ty to run on 

local area networks 
• FUe structure Is based on the B·tree indexing 

method 
t Transactio n processing assures multi-user 

consistency 
•file locking support provides read and write 

locks 
• SQJ.,.based db_ Q UERY is linkable 
• File traDBfer util ities included for ASCII , 

dBASE optlonal 
• Ro ya lty·&ee run-time distribution 
•Source Code available 
• Data Defin ition Language for specifying the 

content and organization of your files 
+Interactive database access utility 
• Database consistency check utili ty 

File Management Record 
and File Sizes 

• Maximum record length limited only by acces· 
slble RAM 

• Maximum records perllle Is 16, 777.215 
t Maximum flle size limited only by available disk 

storage 
• Maximum of 256 index and data files 
•Key length maximum 246 bytes 
• No limit on number of key fields per record 
• No �limit o n maximum number of fields per 

record 

Operating System �
& Complier Support �

•Operating systems: MS-DOS. UNIX, 
XENIX. ULTRIX. Mlcropon , VMS. �
Macintosh �

• C � compliers: Lattice. Microsoft , IBM . 
Aztec. Turbo C , XEN IX, UNIX 
and LlghtspeedC 

8. SQLbased db_QUERY 
is the query and report writing 
program that provides a relational 
view of db_VISTA databases. 
Use ad hoc or link into your C 
applications . Royalty-free . Source 
code available . 

9. Freetechsupport. 
60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 

10. Upward database 
compatibility 
Start out with file management in a 
single-user PC environment- then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records. You' ll still be using db_VISTA. 
That's why so many C programmers 
are choosing db_ VISTA. 

11 . WKS LIBRARY 
The WKS LIBRARY PROVIDES 
THE MOST EFFICIENT WAY FOR C 
and BASIC programmers to interface 
with 1-2-3, Symphony and dBASE . 
+ Reads & Writes WKS & Wl< l Files 
+ Reads & Writes DBF Files 
+ 1-2-3, Symphony & dBASE compatible 
+ Source Included 
t No Royalties 

30-day Money Back Guarantee! 

Price Schedule db_ VISTA db_QU ERY 

0 Single user $ 195 s 195 
0 Single user w/ Source s 495 $ 495 
0 Multi-user $ 495 $ 495 
0 Multi-user w/ Source $ 990 s 990 

NEW: 
0 WKS LIBRARY for 

Lotus 1-2-3 $ 195 

Call Today! 
Ordering is easy - simply call 
toll-free . We'll answer your technical 
questions and get you started . 

1 (800) db_RAIMA 
(800) 327-2462 or Ill �(206) 828-4636 

For international orders: 
In the U. K. call Systemstar Ltd .: (0992)5009 19 

FAX : (0992)55426 1 

In Switzerland call Comptronix AG: 01 725 04 IO 
FAX : 0 1 725 87 77 

In France call ISE-CEGOS: (1) 46 09 2828 
FAX : (1) 46 09 2800 

In Belgium call Lemnie S .A.: (02) 720.96.57 
FAX : (02) 721.12.00 

In Germany call ESM GmbH: 07 127/ 5244 

3055 - 112th NE. Bellevue , WA 98004 USA �
FAX: (206) 828-313 1 Te lex: 6503018237 MCIUW �

© 1988 Ralma Corporation �







ASK BYTE  
Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 

Printer Woes 
Dear Steve, 

My NEC CP6 printer is capable of 
producing 360- by 360-dot-per-inch 
graphics, but the results that I have seen 
are far from this . (I have been using the 
Epson JX-80 printer definition for the 
best results, which are still poor .) It 
seems that the printer produces plenty of 
dots of resolution on the x-axis but far too 
few on the y-axis . This creates images 
that appear to have bands in them. I no­
tice this fault with every bit-mapped re­
production I make. 

Why is this happening? I would think 
that a simple dot-replication scheme built 
into the printer definition would create 
denser, darker graphics by simply repli­
cating the solid lines. 

Also, is it possible to use an analog 
monitor, such as an NEC MultiSync, as a 
standard color TV if it ' s hooked up to a 
tuner? 

Chris Durst 
Laytonsville, MD 

I think the bands in your printed output 
come from irregularities in the paper 
feed. Take a very careful look at the 
paper path and see ifanything is binding 
or sticking, or ifthe paper is snagging on 
the cables in the back. Then make sure 
that the paper exits sTTWothly and doesn 't 
bunch up or drag on the way out. 

The real reason why you aren't seeing 
TTWre dots on the page is that the printer 
driver software in the computer isn 't 
sending them out. The printer commands 
provide the ability to put a dot nearly 
anywhere on the page; the software has 
to translate the screen image into the ap­
propriate dot paJtems. 

You'd think thaJ the printer could "fill 
in the dots" and pro<h4ce a good-looking 
image, but it's not quite that simple. The 
problem boils down to the ratio between 
the dot's horizontal and vertical sizes, 
called the aspect ratio (there's also a 
screen aspect ratio, which is a different 
matter). Because each display mode has 
a different dot aspect ratio, there's no 
one way to translate a bit-mapped image 
from screen to paper. For example, the 
aspect ratios that show up in normal use 
are shown in table I . 

But the aspect ratio ofa printer dot de­
pends on the horizontal dot spacing and 
vertical line spacing. Only the software 
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Table 1: Dot aspect ratio for 
various IBM PC screen modes. 

Mode Aspect ratio 

320 by 200 CGA 1.12 
640 by 200 CGA 0.56 
640 by 350 EGA 1.28 
640 by 480 VGA 1.00 

knows both the screen aspect ratio and 
the printer aspect and can (presumably) 
reach a compromise. Given the number 
of different screen modes and printers, 
it 's a wonder anything comes out at all. 

As a simple example, take a 640 by 200 
CGA image with a 1.12 dot aspect ratio. 
Try to find a way to represent that image 
on the paper with your NEC 's 1.00 as­
pect ratio dots so thaJ the image comes 
out about 8 inches wide and 6 inches tall. 
Be sure to look up the details ofthe print 
head dot patterns and restrictions on pin­
/iring order. You 'JI probably have to 
TTWve the paper in an i"egularfashion to 
get the dots in the right places. 

Once you 've done tlwt, repeat the ex­
ercise for the EGA display and see wlwt 
changes. At some point you 'll realize tlwt 
you need a fraction ofa dot to make the 
answer come out right, and tlwt's where 
the problem lies. 

Also, despite everyone 's best efforts, 
paper just doesn't move reliably in tiny 
fractions of an inch. The re-suiting 
twitches cause painfully obvious glitches 
in the dot patterns, and nobody's happy. 
The good news, though, is the last line in 
table I. VGA displays lwve 1-to-I aspect 
dots , exactly matching laser printer dots. 
That means it's easy to get good-looking 
results on screen and paper. All you need 
is the right lwrdware. 

Unfortunately, the MultiSync won 't 
work with a stock 1Vtuner. The problem 
is tlwt the tuner produces standord Na­
tional Television System Committee 
(NTSC) composite baseband video on a 
single output, while the MultiSync 

to see separate RGB and synchro­
nous inputs. -Steve 

Expert Nutrition System 
Dear Steve, 

I am currently developing a set of rules 
for an expert system that will be used as 

an advisor in enteral and parenteral nutri­
tion systems in intensive care unit pa­
tients. What is the best way to go about 
creating such an expert system? Should I 
learn a language such as Lisp or Prolog to 
write my own, or should I use some form 
of expert system shell? If the latter is the 
best, could you please let me know what 
is available? 

J. D. Harrison 
Nottinglwm, U. K. 

Although Mt as extreme, the differ­
ence between programming an expert 
system in Lisp or Prolog and using an ex­
pert system shell is TTU4Ch like the differ­
ence between programming in assembly 
language and programming in a high­
level language, such as BASIC. You'd 
lwve much finer control over your pro­
gram ifyou used Lisp or Prolog, but you 
would also lwve the overhead ofmuch of 
the "housekeeping" (e.g. , the user inter­
face, input screens, andfile lwndling). 

Since your object is to encode your ex­
pert knowledge of nutrition systems, it 
would be far easier to use a shell. You 
will lwve to do some additional home­
work to find the shell tlwt is best for you. 
I recommend thaJ you check out Knowl­
edgePro from Knowledge Garden (473A 
Malden Bridge Rd., Nassau, NY, 12123). 
It 's very easy to use and would be espe­
cially suited to a teaching-type expert 
system because of its built-in hypertext 
capabilities. Also contact EXSYS (P. 0 . 
Box 75158, Contract Station 14, Albu­

comlnued 

IN ASK BYTE, Steve Oarcia, a compuier con­
sultant and electronics engineer, answers 
questions on any area ofmicrocomputing and 
his Circuit Cellar projects. The most repre­
sentative questions will be answered andpub­
lished. Send your inquiry to 

Ask BYTE 
c/o Steve Ciarcia 
P.O. Box582  
Glastonbury. er06033  

Diu to the high of Inquiries, we 
CQlllWt guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be retu.rmd. 

The Ask BYTE staff Includes manager 
Harv Weiner and researcMrs Eric Albert, 
Tom Cantrell, Bill Ken Davidson, 
Jeat1M.tte Dojan, Jon El.son, Frank /Wech­
mann, Tun McDonough , F.dward Nisky, Dick 
Sawyer, Robert Stek. and Mart. VoorMes. 



Maybe you dorlt thinkyou need 
anewwonlprocessor. 

Yes No

DD  

DD  

DD  

DD  

DD  

Ifyou answer yes to just one of these questions,you 'll 
find that you're a prime candidate for a new advanced level 
of word processing. 

Do you create any of the following types of business documents: 
reports , plans, proposals, presentations, manuals, contracts, 
documentation, specifications? 

Do your documents call for more than words? Or have you 
considered a desktop publishing package to mix graphics, 
spreadsheets or tables with text on a page? 

In the process of creating a docwnent, do you or others frequently 
have to review and revise it? 

Have you ever had occasion to create adocument without sufficient 
time to tum it around? 

Is it critical that your documents look great? 

Tu m this pageoverandfold on thedotted 
line to find out why you may be a candidate 

for a whole new level ofword processing. 

I 
I 
I

© l9S8 IL11us lle\'tlopmcnt CQl']JOrJti<>n. Lolus. Lolus Monus<npt. 1·2·3. I 
ISymphony. and Grnr,hwrit rare regtstc-red l1Jde1narks.of Lor.us 
I!»11'lopmen1 COl']Xlrnuon. !Vot&npt ,,,gislcn--d ll'3dom>rk or Adobe 
IS)'Sloms. Inc. AuWCAD Is an--gistcrro 1rademarlt of Aulodesk. Inc 

and Manuscr111t t'Wtlu:ition li:ft require 5l2K and ::t hard di \.: 
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Ifyou answered yes to just one of I 
these questions,you are acandidat.e I 
for Manuscript:" 2.0. I 

I 
IManuscript is specifically designed for Idocuments with tables,graphics, auto ­
Imatic numbering and tables ofcontents, 

cross-references or indexes.It can easily I 
handle routine correspondence, too. I 

I 
Manuscript merges text with graph­ I 
ics created in I
Freelance"' Plus,and Graphwritei4 II, Ias well as .TIF, .PCX , 

IAutoCAD,. files and more. And it's 
great at handling tables. I 

I 
Manuscript has many editing features I 
and even provides for reviewer's com­ I 
ments. Our draft copies look just like I
the final version, with the right type­ Ifaces, graphics and tables in place. 

1,·1 

Manuscript easily supports major revi-
sions to text, data, and fonnat, so that 
last minute changes are a cinch. Plus 
it can link your most current 1-2-3or ] I 
Symphony spreadsheet data to tables :s I 
in your document. G: 

Manuscript produces higher quality 
pages than conventional word proces­
sors, with sophisticated hyphenation 
and justification, plus balanced news­
paper-stylecolumns previously available 
onJy on high-end publishing systems. 

Manuscript 2.0 gives you all  
the advantages of full-featured  
word processing, along with the  
powerful design and typeset­ 
ting capabilities of deskt.op and  
electronic publishing-for the  
ttighest quality printed pages.  

Try Manuscript. Order our $15 
demo kit and get 
working software 
and a tutorial 

Call, 
1-800-345-1043 
and ask for demo 
kit ACW-1450. 

Lotus Manuscript 2.0  
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querque, NM 87194) for information on 
its EXSYS program. -Steve 

Dead Drive Blues 
Dear Steve, 

Last weekend, a drive bearing on my 
20-megabyte Hardcard started going bad. 

I bought the drive 17 months ago from 
Logic Array of Costa Mesa, California. 
Alas, the company is apparently no 
longer in business, so I can't get the drive 
replaced or repaired under my 2-year 
warranty. 

Is there a company that sells 3 \fi-inch 
20-megabyte hard disk drives without a 
controller? The dead drive is an NEC 
03126, part number 134-200420-001 . 

David G. McDonald 
Ames, IA 

Ifyou've got a genuine Hardcard from 
Plus Development, you should be able to 
get factory service. If. on 111£ other hand, 
you've got one ofthe clones, you 're sunk. 

Although I hate to say this, I think the 
cheapest way out for you is to buy an­
other card. While it's possible to pick up 
just the drive, you 'II have to worry about 
connectors, cabling, mechanical hard­
ware, and all that. 

"But, " I hear you say, "isn '1 all that 
stuffstandardized?" The answer, regret­
tably, is "not quite. " The only way to 
find out wheth£r a new drive will fit is to 
buy it and see. You can accumulate quite 
a pile of pans while you 're thrashing 
around. 

Given the price competition in hard­
disk drive cards, I suspect you can re­
place that thing for about halfofwhaJ you 
paidfor it originally. -Steve 

Help with Heath 
Dear Steve, 

I teach a course in which we use Heath 
trainers (5-MHz 8088 microprocessor, 
64K bytes of RAM). These machines 
have an editor, an assembler, a debug­
ging program built into ROM, and all the 
8088 control signals (minimum mode) 
available for building circuits on bread­
boards. They're nice machines, but they 
lack disk drives and sufficient memory, 
so we can't use them to teach anything 
about the use of a disk-based operating 
system, a higher-level language, or disk 
files. 

Heath also sells an upgraded version of 
the basic machine that you can fit with 
two 360K-byte floppy disk drives and 
196K bytes of RAM. Except for the 
limited memory, this is what I'd like to 
use, but it costs twice as much as a good­
quality IBM PC AT clone. 

There ought to be an expansion board 
for a standard PC that would bring the 
microprocessor signals (through buffers 

and isolators) out to a breadboard. Do 
you know of any products of this kind? 
The only one I've heard about is the eZ 
Board from Sabadia Export Co., but a 
friend told me that he had severe prob­
lems trying to use it. 

Maynard Fuller 
Montreal, Canada 

Given thaJ you can buy an IBM PC 
clonefor about $600complete with moni­
tor, drives, DOS, and keyboard, you 
would expect thaJ someone would have a 
useful breadboard accessory for it. But I 
haven 't seen one anywhere. 

Perhaps IM best thing to do is to get a 
cheap computer and a standard lBM PC 
prototyping card and have your classes 
roll their own. JDR Microdevices sells 
PC prototyping cards-check the back of 
a recent BYTE. The circuitry is simple 
enough that your students can probably 
handle the design on their own, and it 
will be a real learning experience. 

One suggestion: Ifyou 're going to use 
ribbon cables to bring the signals out, 
make sure you have a ground lead be­
tween every signal wire, put the control 
signals in a separate cable, and keep the 
length down . Don 't try to save wire by 
running 26 signals in a single cable. Al­
though I haven 't heard of the Sabadia 
board, I bet that's what the company 
tried to do. Even though we think of the 
PCas being pre11y slow, those signals are 
still fast and delicate. -Steve 

Memory Mayhem 
Dear Steve, 

I have an Intel 2010 Above Board/AT 
memory expansion board from Mead 
Computer . When I placed the order, 
Mead told me that I wouldn't have to dis­
able the 384K bytes of my 1-megabyte 
motherboard. 

After delivery, I phoned Intel technical 
support to ask about switch settings, and I 
was told that I'd have to disable the 384K 
bytes (above 640K) of my motherboard . 

Mead Computer then told me that the 
2010 board would work without compli­
cation in extended memory if I would 
start my extended memory location at l . 5 
megabytes rather than at the customary 
LO megabytes. 

It will be a while before I actually start 
running OS/2. Please straighten me out 
regarding memory configuration. 

Americus Mitchell 
Kilmarnock, VA 

If you don 'r disable the 384K bytes of 
RAM on the system board, you'll wind up 
wirh a "hole" berween rhe end of th£ 
RAM at 1. 384 megabytes and rhe start of 
the Above Board at 1.5 megabytes. All 

continued 



From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec Chas 
earned a well -deserved reputa­
tion as an innovative, tough to 
beat, rock-solid C development 
system. 

But don 't just take our word for 
it- try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That's why Aztec C 

systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 

We can also send you informa­
tion that details the special fea­
tures and options of Aztec C. 
Plus information on support soft ­
ware, extended technical sup­
port options, and all of the 
services and specialized sup­
port that you may need when 
you 're pushing your software to 
the limits and ... beyond . 

MS-DOS Hosted ROM Development Systems 
Host+ Target: $750 Additional Targets : $500 

Targets: 
• 6502 family 
• 8080-8085-Z80-Z180-64180 
• 8088-8086-80186-80286/8087-80287 
• 68000-68010-68020/68881 

Components: 
• C compiler for host and target 
• Assembler for host and target 
• linker and librarian 
• Unix utilities make, dltt, grep 
• �Unix vi editor 
•debugger 
• download support 

Features: 
• Complete development system 
• Fast development times 
• �Prototype and debug non-specific 

code under MS-DOS 
• �Compilers produce modifiable 

assembler output, support lnllne 
assembly, and wlll llnk with assembly 
modules 

• �Support for INTEL hex, S record, and 
other formats 

• source for UNIX run time library 
• �processor dependent features 
• source for startup 

Aztec C Micro Systems 
Aztec C is available tor most micro­
computers in three configurations: 
The Professional : The Developer: and 
The Commercial system. All systems 
are upgradable . 

Aztec C68k/Am ... . Amiga 
source debugger- optional 

Aztec C68k/Mac . . . Macintosh 
MPW and MAC II support 

Aztec C86 . . . . . .. .. MS-DOS 
source debugger • CP/M libraries 

The followng have special pricing and 
configurations. Call for details 

Aztec C68k/At ..... Atari ST 
Aztec C80 . . . . . . . . . CP/M-80 
Aztec C65 . . . . . . . . . Apple II & II GS 

Standard System ... . ... . ....... $199 �
• C compiler 
• Macro Assembler 
• overlay linker with librarian 
• debugger 
• �UNIX and other libraries 
•� utilities 

Developer System .. ... ... . .... . $299 
• all Standard System features 
• UNIX utilities make, diff, grep 
• UNIX vi editor 

Commercial System . . . ... . .. . . . $499 
• all Developer features 
• source for run time libraries 
• one year of updates 

Aztec C is available on a thirty-day money back guarantee. Call 
now and find out why over 50,000 users give Aztec C one of the 
highest user-satisfaction ratings in the indus try. 

Call 1-800-221-0440  
C O.D.. VISA, MasterCard . American Ex­ Manx Software Systems In NJ or outside the USA, 
press. wire (domestic and international), and One Industrial Way
terms are available. One and two day deliv· � call 201-542-2121 Eatontown. NJ 07724
ery available for all domestic and most Telex: 4995812 Fax 201-542-8386 international destinations. 
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ASK BYTE 

-
TEST 

h FORMAT  
. . . Can double your 

hard disk performance. 
Experience has shown most hard 
disks are set up wrong . . which 
means the interleave is probably 
wrong and you are being penalized 
anywhere from 50 to 600% in perfor­
mance. 

Included in the hTEST · hFORMAT 
package is an interleave optimizer, 
hOPTIMUM. It calculates the opti­
mum value for interleave, then 
resets the disk, automatically, for 
peak performance. 

The second casualty to improper 
setup is your data ... because 
some hardware vendors take the 
easy route. They skip low-level 
testing and entry of manufac­
turer's bad-track information . 

hTEST finds those· marginal 
regions on the disk before they 
cost you time and information. 
hFORMAT lets you enter the 
manufacturer's test information 
and certify for yourself that the 
disk is properly initialized for 
reliable service. 

When the worst happens ... and 
you lose data, hFORMAT will help 
recover your disk - even from that 
ultimate disaster: "Invalid Drive 
SP.ecification ." 

hTEST · hFORMAT: for IBM PC, 
XT, AT and compatible computers. 
Requires 64K, DOS 1.1 or higher. 

Advanced Hard Disk  
Diagnostics designed by  

Kolod Research . . . $89.95  

Paul Mace Software, Inc. 
400 Williamson Way 
Ashland, OR 97520 

(800) 523-0258 
(503) 488-0224 

(COD's, PO's add $5.00) 
(Foreign orders add $10.00) 

E'lOURSElf\ 
CON\l\NC'\ VJe\\ 'lou 

send us $ · \es\ 
an \n\et\ea'Je 
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the programs I know ofassume that the 
RAM is contiguous, so that hole is going 
to cause some problems. You've probably 
found that ow, right? 

Mead is correct in saying that the 
board will work, but only custom code 
that you write can rake advantage of the 
disconnected RAM on the Above Board . 
All the standard code will fall into the 
hole and die. 

The best solution is to disable the 384K 
byres of system board RAM and have 
everything work. Anything else isn 't go­
ing to be worth the effort. You 'll wind up 
wasting a little chunk of those RAM 
chips, but so it goes. 

As far as OS/2 goes, there's going to 
be a lot ofblood in the streets when peo­
ple find out that they can 't run a "stan­
dard" version of OS/2 on clones that 
were sold as compatible with IBM PC 
ATs. The reason is that OS/2 can't use 
the BIOS routines in those clones: It must 
talk directly to the hardware because the 
BIOS code won 't run in protected mode. 
And that means the clone vendors must 
supply modified versions of OS/2 for 
their machines. 

If you've added oddball displays or 
other hardware, you won 'r be able to run 
the standard OS/2 from the vendor be­
cause it won't talk to the display. It's not 
at all clear how this problem is going to 
be resolved, but I'm certain that the final 
answer isn 'r going to make everyone 
happy. -Steve 

Designing Chips 
Dear Steve, 

I've been working on an idea that may 
have commercial value, and I need to 
look into having a custom chip designed. 
Could you give me some insight into 
what to expect in terms of minimum 
quantities, design and production time, 
chip costs for the initial run, and so on? 
The chip I have in mind shouldn't require 
a dense mask, such as the 68020, but it 
does require a very high pin count (68 to 
166 or more). All the major functional 
blocks are in commercially available 
chips, so a lengthy design phase 
shouldn't be necessary. Where should I 
start? 

Your article "The BCCl80 Multitask­
ing Controller" (January through March) 
was very interesting, and I'd like to see 
more in the same vein . It's fairly obvious 
that the chip you 're using is the most suit­
able one available today for general­
purpose controller work. Way back when 
you started out with designs based around 
Zilog or Intel processors, why did you 
choose these architectures over Motoro­
la's 6802, 6808, and 6811? I'm no ex­
pert, but it seems to me that if I have a 
specific control application , I can usually 

use a Motorola processor to accomplish 
the task and end up with a lower chip 
count than I can with a Zilog or Intel 
processor. 

Finally, with regard to programming 
languages, when I do control work, I pre­
fer using Forth. I know most of the argu­
ments in favor of using BASIC. I don't 
agree with all of them, but I can under­
stand why you've chosen to use BASIC . 
The fact remains, though, that Forth is 
the only language available that gives you 
an operating system and language in 16K 
bytes or Jess and that runs on almost 
every processor available today. Its code 
is compact, and execution is fast. I'd like 
to see Forth as an alternative to BASIC in 
your future articles. 

Ken Martinson 
Ringgold, GA 

I assume that the custom chip you are 
asking about is an application-specific IC 
(ASIC) . AS/Cs include programmable 
logic devices (PWs) , gate arrays, stan­
dard cells, or handcrafted full-custom 
/Cs. The advantage ofan ASIC is a single 
chip that replaces perhaps 30 or more 
standard logic parts and the board space 
that they would normally occupy. The de­
sign is more difficult to copy. and you 
can realize optimum performance be­
cause of reduction in pin and circuit 
board delays. 

Designing with PWs requires only a 
personal computer equipped with PW 
software and a PLD programmer (which 
costs approximately $10,()()()). In com­
parison, setup costs for gate arrays or 
standard calls include nonrecurring en­
gineering (NRE) fees, and the equipmenr 
requirements might include a CAEICAD 
workstation, a timesharing computer, or 
both . The NRE costs for gate arrays 
range from $5()()() to $80,()()(). For stan­
dard cells, this figure runs from about 
$20,()()() to $150,()()(). Production turn­
around/or gate arrays and standard cells 
can run anywhere from 2 mollfhs to a 
year; turnaround for PWs is perhaps a 
few minUJes. 

The choice ofa microprocessor is not 
an easy one. Certainly it would be nice to 
choose the best chip for every job, but 
that 's nor practical. A number of fac­
tors-familiarity with the family, pro­
gramming knowledge, software develop­
ment equipment, factory support, and 
parrs and sample availability-determine 
the processor of choice. In most cases, 
these items weigh more heavily when 
comparing architecture than does saving 
a chip or two in a design. Only in designs 
where constraints are rigidly dictated 
(such as volume productions and a small 
physical size) would I trade the things I 

contin11ed 



MT330 with optional dual 

' Above you see the most 
ingenious printhead developed 
in years. 

It's a new stored-energy head 
that uses less energy and deliv­
ers more speed than traditional 
ballistic printheads. 

And according to lnfoworld;' 
delivers constantly superior print 
quality, with letter quality compa­
rable to a laser. 

You'll find this printhead, 
with its seven patents on design, 
materials, and production proc­
ess, only on Mannesmann Tally's 
newest family of printers. Includ­
ing the 24-needle MT330 word 
processing printer, a 10,000 page­
per-month, 300 cps printer. And 

the 18-needle MT340 data proc­
essing and industrial graphics 
printer, a 13,000 page-per-month, 
400 cps machine. 

We invite you to compare 
either of these heavy-duty 
printers to their Japan­
ese counterparts. 

Because head to 
head, we win. 

And body to body? Again 
from lnfoworld: " ... most plastic 
and metal components appear 
quite a bit sturdier than their 
Japanese equivalents:' 

Again, bad news for Japan. 
But very good news for you. 

To take advantage of this 
news at a pleasantly surprising 

• price, call the number below 
for the name of your 
nearest dealer. 

bin sheet feeder 

MANNESMANN 
TAJLIDYI I  

800-843-1347Ext. 80 
In Washington state, call: 
206-251 ·5524 Ext. 80 

July 6. 1987 
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"During the next JO years, millions of programmers 
and users will utilize OS/2 .. .The hest way for them to 
understa11£/ the overall philosophy ofthe system will be 
to read this hook.'' Bill Gates 

INSlDE OS/2. Here- from Microsoft' s Chief 
Architect ofSystems Software- is a candid and ex­
citing technica l examination of OS/2. In unprece­
dented detail , Gordon Letwin explores the 
philosophy, key development issues, programming 
implications. and future of OS/2. And he provides 
the first in -depth look at each of OS/2' s design ele­
ments - how they work alone and their roles in the 
system . INS! DE OS/2 is a valuable programmer-to­
programme r di scussion of the graphical user inter­
face, multitasking, protection, encapsulation, inter­
process communication , and more. You can't get a 

more inside view. $19.95. 

Microsoft Press  
Quality Computer Books 

Available wherever books and softwareare sold. 
Or ml! in your credit card order. 800-638-3030 (In MD 824-7300). Refer toad BM38. 

ASK BYTE 

mentioned for a lower chip count. 
BASIC is an interactive language that 

is easy to learn and available on virtually 
every computer. Forth is also interactive, 
but it's not nearly as popular. The virtues 
in each have caused many to suggest the 
need for a single language that combines 
their best features. I use BASIC because 
ofits popularity, but /will consider using 
Forth in a future article. -Steve 

Optical Scanning 
Dear Steve, 

My company, Hemisphere Software, 
does contract programming and sells 
IBM PCs to small businesses and munici­
palities. We've been working on a project 
that is missing one important part . I need 
a scanner with an automatic feeder to 
read a continuous form 2.4 inches wide. 
This scanner will have only one typeface 
to read . The scanner must meet the fol­
lowing criteria: 

• It must read a continuous form of paper 
2.4 inches wide. The paper will hold text 
only, in black or blue ink. The paper has 
22 character positions and no special 
spacing at lbe top and bottom of each 
page. 
• The text is in code. The code equivalent 
for one word appears oo each line. 
• The text consists of 17 letters of the al­
phabet, numbers I through 9, and the as­
terisk. The letters can appear only in the 
following sequence, and only in these 
locations: 

STKPWHRAO*ELFRPBLGTSDZ 

Consequently, the letter T can appear 
only in the second or nineteenth position 
of the line, and so oo. Numbers can ap­
pear instead of certain letters, as dfa­
grammed below: 

STKPWHRAO*ELFRPBLGTSDZ 
12 3 4 5 6 7 8 9 

For example, line position 1 can be 
either blank, S, or 1. 
• The scanner's output is to be sent to an 
ASCII file. Each line of input will be one 
record . 
• The scanner's operation (start and 
stop) will be controlled from an MS-DOS 
IBM-compatible microcomputer. 

To keep the price of the system as low 
as possible, we're trying to keep the cost 
of the scanner below $1500. We' ll need 
two scanners as soon as possible, and 
we'll be purchasing more later. Thanks 
for any help you can offer. 

Stephen A. Gonslaves 
Wilmington, NC 

conrin11ed 
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AAAIBB 
!ieventh l\lat:ional Conference 

on Artificial Intelligence 

Augu• t: i!!1-i!!6, 19BB-!it:. Paul. Minne !lota 

The National Conference on Artificial Intelligence is considered the most important 
presentation of theoretical and applied research in the field of Artificial Intelligence 
in North America. The Conference highlights and publishes state-of-the-art research 
findings in the widest range of Al related fields including Machine Learning, 
Knowledge Acquisition, Expert Systems, Robotics, and Knowledge Representation . 

The Tutorial Program covers the spectrum from beginning to advanced topics such 
as Introduction to Al and Expert Systems, Object Oriented Programming, Knowledge 
Acquisition, Managing Expert Systems Projects, Knowledge Engineering Tool 
Evaluation, Diagnostics, and Uncertainty Management. 

The Exhibit Program features the largest Artificial Intelligence trade show spotlighting 
demonstrations of commercial hardware and software, university research, and Al 
related services. Vendors will also be making technical presentations concerning the 
advanced aspects of their current products. 

§pontlDred by the 
American "911DClat:iun for Artificial lnt:elllgence 

Send in this coupon to AAAI, 445 Burgess Dr., Menlo Park, CA 94025 for more 
details or call (415) 328-3123 

Address  

City - ---------- --- State, Zip ___ _ _ ___  
VO 

What is a Best Western?  

The right place at the right price. 
INDEPENDENT  
WORLDWIDE  

LODGING  
Make reservations at any Best Western, 
see your travel agent, or ca11 toll-free 

··MJrlds largest chain of1-800-528-1234 independenlly owned 
and operaled 

hotel<t, m<>tor inns and resorts" 

ASK BYTE  

Every 11ow and then I get a leuer that 
reminds me just how weird the real world 
can get. A scanner to read 2. 4-inch con­
tinuous paper with everything in 22­
character codes? Zounds! 

Although you call it a scanner, what 
you describe is really an OCR (optical 
character recognition) system in dis­
guise. Mercifully, you've simplified some 
ofthe most vexing parts ofthe project by 
using only one typeface and two possible 
characters per position , so you don 't 
have to solve the general problem. 

I first thought that a linear charge­
coupled device (CCD) array would make 
a nice line sensor, with scanning down 
the paper handled by a gear motor pull­
ing the sheet through the reader. Unfor­
tunately, that puts the mechanical design 
in the critical path: The motor has to be 
fairly precise, the optics need to be quite 
good, and the whole assembly reeks of 
precision machine shop work. Ugh. 

Another way to handle it would be to 
use a TV camera with a macro lens and 
an Image Wise (see the May 1987 Circuit 
Cellar) digitizer ro grab an image of the 
sheet. With a full line extending com­
pletely across the screen , there 's enough 
resolution to get about 100 pixels on each 
character. Thar should be enough to han­
dle the recognition part ofthe problem. 

The reader might look something like 
this: a TV camera with macro lens and 
some lights , peering down at a flatbed 
section holding the paper. A motor and 
traction wheels draw the paper length­
wise across the flatbed. The Image Wise 
digitizer sends the TV picture of the PC 
over a serial link. The RTS and DIR lines 
can control the motor and lights, with 
CTS, DSR, and CD returning some status 
bits. All the OCR logic is in the PC, which 
keeps the cost of the scanner down by 
eliminating a lot ofdedicated computing. 

You don 'r me11tion the throughput you 
need, bur I doubt that the speed will get 
better than a few tens ofseconds per line. 
That may sound slow, bur even simple 
OCR requires a lot of computations be­
cause there are many bits in each line. 

I'm not sure there 's enough room in 
your budget for development and manu­
factu ring, even at $1500 per unit. Ar 25 
units a year, you 've got a buy of$37,500. 
Figuring a parts cost at $750 (even sim­
ple optics are expensive), you 're allow­
ing about $19,000 fo r nonrecurring engi­
neering, design, and p rogramming 
expenses- figu ring no profit at all on 
each unit. Nor good.

If you take a look at standard OCR 
scanners, I think you 'Ll find they 're much 
more expensive than $1500, even though 
they 're in volume production . Even 
though you've simplified the problem, it 
still isn 'r trivial. -Steve • 
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PERISCOPE,.POWER  
•••Keeps you going full steam ahead when other 
debuggers let you down! With four models to pick 
from, you'll find a Periscope that has Just the 
power you need. 

Start wi th the model that fits your cum:nt needs. If you 
need more horsepower, upgrade for the difference in 
price plus SI O! 

When you move to another Periscope model, don't 
worry about having a lot to learn . .. Even when you move 
to the most powerful model , Periscope llJ , an extra dozen 
commands are all that 's involved. 

A Periscope I user who recently began using 
Periscope Ill wri tes, "I like tbe 
Ja e/ t/;al wit/;i11 lbe firs/ balf 
bour of use I was debugging my 
program instead of learning 10 

use tbe debugge1:" 

• Periscope's software is solid, comprehensive, and 
flexible. It helps you debug just about any kind of program you can 

write ... thoroughly and efficiently. 
Periscope's the answer for debugging device-drivers, memory- resident, non-DOS, 

and interrupt-driven progrJms. Periscope works with any language, and provides 
source and/or symbol support for programs writcen in high-level languages and 
assembler. 

• Periscope's hardware adds the power to solve the 
really tough debugging problems. The break-ou t switch lets 

you break into the system any time. You can crack down a bug 
instantly, or jus1 check what 's going on , without having co 
reboo1 or power down and back up. That's reall y useful when 
your system hangs! The switch is included with Periscope 1, 
Periscope II , and Periscope III. 

Periscope I has a board with S6K of <.nite-prmected RAM . 
The Periscope soft ware resides 
in chis memory, safe from ru n­
away programs. DOS memory, 
where debugger software 
wou ld normally reside, is 

thus freed up for your progra m. 
Periscope III has a board wi th 64 K of 

write-protected RAM, which performs the 
same function as the Periscope I protected 
memory. AND ... 

Periscope I Board 

The Periscope Il l board adds anocher powerful dimension to your 
debugging. Its hardware breakpoints and rea l-time trace buffer let vou track clown 

Circle 218 on Reader Service Carri 

bugs tha t a sofcware­
oriemed debugger would 
t:ike coo long ro find, or 
can't find at all! 

PerlS<: ope Il l Board 

What Periscope Users 
Like Best: 

"I like the clean , so lid design and 1he crash 

recoi•ery: · Per iscope I user 

"I like the ability to break Ou l o f (a) locked 

up system!" Per iscope II user 

" ! am very Impressed with Periscope 11-X 
. . . it h;1s become my 'hc;wy du1 y' debugger 
o f choice, especially If I need to work on a 
memory resident utility or a clevicc driver." 

Per iscope 11-X use r 

"... Periscope Ill is the pcrfec1 answer 10 
the debugging needs of anyone involved in 
real-l ime progr;imming for the PC . .. The 
real time 1r;ice fea1ure has saved me m;my 
hours of hea rtache already." 

Periscope Ill user 

• Periscope I includes a hal f-lcng1h 
board with 56K of write-pr0tc ted RAM ; 
hrca k-out switch; software and manual for 
S345. 

• Periscope II includes break-out switch; 
so f1w:ire and manual for S 175. 

• Periscope 11 -X includes software and 
manual (no hardware) for S 145 . 

• Per-lscope Ill includes a full -length 
board with 64K o f write-pro tected RAM , 
hardw:1rc breakpoints and real-1i me trace 
buffer ; brea k-out switch; soft,1·are and 
manual. Periscope 111 for machines run­
ning up to 8 MHz is 5995 ; for machines 
running up to IO MH z, S 1095 . 

REQ IREME TS : IBM PC. XT. AT. or close 
compatible (Periscope Ill requires hard\\me 
as \\'ell as ·o ftware rnmpalibility ); 00, 2.0 or 
l:11cr; 6 K avaibblc memory; one disk drive; 
an 80-colum11 monitor. 

Call us wi th your questions. We'll be happy 
to send you free info rmation or help you 
decide o tl1 e model that hcst fl t. your 
needs. 

OrdeT YouT PeTlscope, 
To/I-Free, Today! 
800-722-7006 

Periscope Break·Out 
Switch 
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THIS IS WHAT HAP 
LETOUR CUSTOMERS  

This is not exactly your typical dot 
matrix printer. But then, the new ALPS 
Allegro 24 wasn't built in typical dot matrix 
printer fashion. 

It's the result of a highly sophisti­ 
cated new design process, never  
before attempted by any other  
printer company. We call it  
"Giving the Customers What  
They Wane'  

You told us you wanted a 
48 BYTE• JUNE 1988 

rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to churn out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy­

to-use front panel controls. Which, of 
course, it has. 

Then you insisted that it be 
jam-proof. Which explains this 
printer's uncharacteristic profile. 
You see, it has no platen.Just
a unique flatbed design for a 



PENED WHEN WE 
DESIGN A PRINTER. 

paper path that's straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for­ And help us design our next printer. 
and got-features like "paper parking:' for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and ALPS 
software you already have. AMERICAFor a free demonstration of the printer 

Built by popular demand.you've always wanted, see your local ALPS 
dealer. Or direct your questions, comments A llegro 24 is a trademark ofALPS Electric Co .. ltd.0 1988. A LPS America. 
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COMPUTERS �
AS[ �

MOL 80 . . . . ..$1570.70 MOL 170 . .... $2949.36 �
MOL 90 ....... 1879.15 MOL 300 ..... 3380.40 �
MOL 120 .. .. .. 2219.05 MOL 340 . .. . . 4099.65 �
MDL 140 .... . 2599.55 MOL 390 ..... 5540.40 �

WYSE �
MOL 2108 $1082.50 MOL 2214 . .. .$1868.30 
MOL 2112 . .. .. 1568.20 MOL 3216 .•. • . 2658.05 

IBM PS2 
MDL 30. 2 dr • . $1272.20 MOL 60. 70 MetJ $3399.60 
MOL 30. 20 Meg .1725.17 MOL 80. 40 Meg .4497.67 
MOL 60. 40 Meg .3340.15 MOL 80. 70 Meg .5677.33 

t:ll/11/114/l ,. 
Oeskpro 286. Model 1 . . ...... . .....S2095.55 
Deskpro 286 40 Meg ...... .. . .. ..... 2580.19 
Oeskpro 286. 70 Meg . . . .. .... . . . . . . . 2895.20 
Oeskpro 386. 40 Meq , ... ... . ..... .. .4662.05 
Oeskpro 386. Model 60. 20 MHz .. . ... •5579.30 
Deskp10 386. Model 130. 20 MHz .... . . 7059.92 
Oeskpro 386. Model 300, 20 MHz . .. ...9168.20 
Portable II. MO<lel 2 .. . .. . .... . .... . . 1896.10 
Porlable II. Model 4 . . . . . 2797.00 
Porlable Ill. Model 20 .. . .. . . . . •. . . .. .3577.85 
Porlable Ill . Model 40 . . .4159.33 

PACIWIO Bill 

P888 fXT Turbol 512K. 1 Floppy. DOS. 
�~�P�I�G �.� Monitor A<Jap1er & Keyboard .. ... $645.64 
PBea w11 lloppy_20 Meg . .. .. ... . . . . . 956.80 
VT286 (AT Compal.) 10 MHz. 0 Wail Slale. 
l .2M Floppy. SIP/C, FIH Con! & Keyboard 1299.36 
VT286 w/20 Meg ..... . . . .... .. . _. _. 1573.50 
VT286 w140 Meg . . . . . . . .. ....... .. .1724.10 
VT386 .. . .. . . .... . .. .. ..... . .. NEW MODEL 

TOSHIBA 
T1100 Plus ... S1484.10 TIOOO •. .... . • S759.41 
TJ100. 20 MB!t 2998.50 Tl200 ••. .... S2237.55 
T3200 ...SPfCIAL 8UY T5100 .. . . NEW MOOEL 

'-JAM 
6300 w/640K 1 Otive . ..... . . . .... .. .S849.20 �
6300 w/640K I Floppy, 20 Meg ....... . 1159.60 �
6300 w/640K 1 Floppy, 30 Meg .. . ..... 1187.70 �
6300 wl640K I floppy, 40 Me9 ........ 1410.90 �
631215335 wus ... ... .. . . .... .. .. .. .. . CALL �

,_mt..... 
Z·183 .•. . . .. ... ....... ALL ZENITH MODELS �
Z·183. 20 Meg. __ ... . ........ . . IN STUCK 
Z·386. . •.... ..... . .... ... .CALL FOR PRICE 

Other Compu1ers Available Upan Request 

DRIVE CARDS �
MINISCRIBE 30 Meg fl ashcara .. .. ' . . . $425.96 �
MOUNTAIN 20 Mea I 30 Meg ... .549.40 I 819.80 �
PLUS BEVEL81PMENT 20 Meo . . . .555.55 �
PLUS EVEL PMENT 40 Meg • . .... . . . . 765.$0 �
WESTERN DIGITAL 30 Meg .. .. .. _.416.30 �

DRIVES FOR ATs & 286s �
MINISCRIBE 40 Meo 28ms .... ... .... S609.40 �
MINISCRIBE 80 Meo 28ms . . . . . ' •. .849.45 �
PRIMf 40 Meg nar(f OISK • • ..••• • • • ' • • • 669.55 
PRIAM 60 Meg ha1d disk ....... ' . . ' ' .. 777.95 
PRIAM 130 Me o. nara OISk . 1967.68 
SEAGATE 4038 :JO Meg hara 01Sk .. ' .•. 479.80 
SEAGATE 4053 40 Meg hard OiSk .... .•. 589.98 
SEAGATE 4096 80 Meg hard disk ... .. •. 739.59 
360K lloppy drive..... . ... .. ... .. ... . 110.12 

PRINTERS 

EPSON 
EX800....... CALL LXBOO ........ ALL 
EX1000 . ... COW'• l0500 . . ... .. EPSON 
FX86e .. . . . FOR BEST L0850.. . .. . MODELS 
FX286e .. . . . PRICE L01050. . . . .. . . IN 
Call for Accessor ies L0·2500 . ... . . STUCK 

�@�©�2�J�R�1�1�~�:�<� by Kodak 
150P l 300 . ... ...... . ... . .... S319.17 1479.17 

IBM 
Pro Ptinlet II .. S447.95 Ou1er:1111er Ill ..$1295.62 

NEC 
Color P6 . . . .. S539.74 Color f'7 . ... .S699.12 
P660 .... ... . . 439.22 P760 .. ...... .609.35 
P560XL . . . .... 888.75 P960XL . . . • . . 1035.70 
P2200 359.65 8850 ... . .. .. 11140.79 
3550 •.• . ... . . . 719.12 CALL FOR ACCESSORIES 

�~� 
Okimate 20 ... $122.74 ML 292 Plus . . . 377.44 
ML 182S . .... .m76 ML 293 Plus . . $516.55 
ML 182P . ..... 232.50 ML 294 . .... . . 737.10 
ML 192 Plus ... 329.50 ML 393 .. ..... 949.55 
ML 193 Plus ...456.48 ML 393 Color .1057.60 
LASERLINE 6 . 1229.30 

PANASONIC 
10801 . .. ..... $179.60 10911 . . . S219.85 
10921...... ... 334.28 159l . . .. . .. . . 433.44 
1595 ... .. ....459.45 3131 . • . • . •.... 274.32 
3151. ....•... .409.52 1524 . . ... . . . . . 579.10 

.CITIZEN 
1200 .. . . • .•. $169.55 MSP40 .. .. .. .S318.45 
124 ... . . . ..... 495.10 MSP45 . . .. . ... 459.20 
1800 ••••. .. . . 188.85 MSPSO .. .. . ... 385.64 
224 .. .. . .... .668.30 MSP55 . . .. .. . . 489.66 
MSP10 . ......• 286.20 Premiere 35 477.17 

TOSHIBA 
P321SL .. .... $494.85 P351 ·2 Color . $1199.95 
P341SL •...... 634.17 P351SX . . . . .. 1019.45 

LASER PRINTERS 

Hf'7440A .. . . S968.30 
Hf'7475A . ... 1417.44 
Hf'7550 . ... .2926.56 
Hf'7570 ... • . 3931 .20 
HP SCANJET ... SAVE 

FLOPPIES, DRIVES & TAPES 
112 he1_ghl lloppy drive ..... . . . . .•.. .. .S99.00 
MINISCRIBE 20 Meg 112 height w/ conl .329.14 
MINISCRIBE 30 Meo 112 height w / RLL •. 345.95 
SEAGATE 20 Meg f/2 heighl hard drive . 295.69 
SEAGATE 30 Meg 112 heigh! w! RLL. . . . . 309.72 
SEAGATE 40 Meq 112 height . .. . . • . . • . • 432.50 
GENOA 60 Meg int lape . .. . ... . .. __ .. 734.60 
GENOA 60 Meg ex t. tape .. . .. •........ 895.10 
GENOA 125 Meg 1n1. !ape ..• •..•• ••.. .995.85 
!OMEGA BERNOULLI 10+ 10 .. . .. ... . . . 1395.25 
IOMEGA BERNOULLI 20 +20 . . . 1629.99 
!OMEGA 20 Meg 112 height mt. ..... .. .. 995.55 
IOMEGA 20 • 20 Exlernal SV• .. . . ......1795.73 
IRWIN 10 Meg !ape backup . . . 259.34 
IRWIN 20 M/ 40 M lnlernal Tape .. .399.101 539.20 
MOUNTAIN 4440 1n1 •. ... . . . . .. ..• . ... 368.80 
MOUNTAIN 4440 ext. . . ... . . . ...... .•. 547.75 

• ,•.1 ..11 •• :a. • • : t 

SANTA CLARA Oiskless Wo1ks1at1on .. . . $640.40 
SOFTWARE & STARTER KITS 

WESTERN DIGITAL 3 NO<le LAN kil 
1·11 Western Ol]lilal software . . . . . . .. . . ST20.34 

Enily·level 286 Slarter Kil , 4 Users . . .. .. 489.90 

�~�'�(�j�.�~�H�r�~�8�~ �8 �%�~�:�!�~�~� �~ �1 �j �· �K�~�i�:�J�s : : : : : �i �~�~�~� 
NOVELL SFT Netware Level f . . . .. . .... 2148.66 
NOVELL SFT Netware Level II V2 .l ... .. 2757.60 
Nonded1cated Nelware Soltware 286 

wI Keycard ...... ... .. .. ... . . ..... 1495.09 �
INTERFACE CARDS �

ARCNET PC110 LANBoard .. . . .. . .. . .. S199.27 �
ARCNET PC210 LANBoard . . . .. . ... . ... 249.50 �
ETHERNET Interface Connector . .. ... . .. 329.80 �
ETHERNET Plus Board (lor 286) ........ 709.74 �
G-NET lnlerlace Card wI cable . . .. . ..... 299.52 �
WESTERN OIGITAL Elhernel Cards .. . . .. . 269.10 �

ACCESSORIES �
ARCNET Passive Hub . . . _. . .... .. . . ... sas.oo �
AACNET Active Hub . .. .•. . . ... . .. . . .. 499.98 �
E1herne1 Termina1ors .... . .. . ... . .... . .. 37.50 �
All Sales People are Novell tra in ed and authorized. �
Call COW lor all your Nelworklng Haroware & Software. �

M :.t• l : Ii (•l ;I Ii i i3 ;J j.13 • .,., ;I •tW 
CrNV" color ca1d ... . .... . . . .•.... .. S 99.00 cow·· monograph1cs card wlp . . . . . . . . . 99.00 
GE OA Specirum !color monooraph1c wlp)168.75 
HERCULES color card wlp . . . 146.16 
HE RCULES monograph1CS plus w/p . .... . 179.84 
TAXAN MONOGRAPH IC W/P • . • . . • 99.00 
�M�M�&�t�.�1�:�c�.�1�3� �:� �1 �;�t "�l� �. �~�l �:�t �:�;�t "�J�:�1�i�i "�l�;�f �W�M� 

AT&T Monochrome Momlor •. : .• .. . •.. .S189.40 
AMOEK 3 QA I • 10A . . . . . . . 119.991 149.99 
AMOEK 1280 . 679.78 
COMPAQ monochrome moOilor _. _... .. .1BB.46 
COMPAQ VGA Mono . . ... .. . .. .. . , . IN STUCK 
IBM PS2 8503 . .. .. . . . . . .. . . ...... . . . 187.90 
NEC Mult1sync GS . . . . . . .. . .. ... .. .. 184.52 

EC Monograph ....... . . . .. . . . .1297.25 
PGS MAX 12E am ber color . 139.40 
PACKAAO BELL Green or Ambe1 . . . .... , .86.95 
TAXA 123 GreenI 124 Amber . . . 119.50 I 124.05 
M 3•l ! •J; l t-J; f.1:J :lt.. 't•J:i i i•l;fW 
AMOEK color 6001 I 722 ...•... $349.24 I 444.49 
IBM PS2 8512 Color . . . .. . ........... 428.40 
IBM PS2 8513 Enhanceo Co tor . . . . .... 498.20 
SAMSUNG GS Comp . . . .238.60 

PGS HX-12 Plus ' ... ... . .. . .. .. .. ... .417.15 
TAXA 6501720.. ........ . .. 469.90 1 299.80 

AG AVOX 8762 ....... . .. . ... . .... . . 259.05 

VGA & EGA PRODUCTS �
VGA & EGA MONITORS �

COMPAQ VGA monitor . . . ..•... ..•.. .$548.68 �
MAGNAVOX 943EGA •. .. . . • • . ••.. . . .• . 387.40 �
NEC Multisync 111 PLUS . . ... . ...609.7& / 888.10 �
NEC Multisync XL 19 inch ............ 1974.46 �
PACKAAO BELL VGA Monitor........... 389.95 �

�~�~�~�l�~�~�f�t�f�s�c�c�a�n� �' �i�:�i�0�3�i �t�3�o�z �·�.�'�.�'�.�' �.�' �.�'�.�' �5�9�9�.�4�5�i �i�l �~� 
TAX AN 770 PLUS .. .. . . . ... . _. . _.....499.40 �
ZENITH 2·1490 . . . . . . . . . . . . . . • . 768.31 �

VGA DISPLAY CARDS �
ATI VGA VIP • • ..• . •. •• . . •• . . . .... .. . $307.24 �
GENOA VGA . •• ...•.. _. .. ... . •• •• . ••• . SAVE �
PARADISE VGA ... . _.. .... .•... .. • .. .297.68 �
OUADRAM ULTRA VGA . •.. .• . .. •• . . . • . 299.80 �
ORCHID VGA . . .• . .. .• . ... .. . . ....... 278.14 �
Vt0E0·7 VGA ...... . . . ......... : . . ... 299.15 �

EGA DISPLAY CARDS �
ATI wonaer caia .. .. .. . . . . . . . . . S199.95 �
GENOA Super EGA HI-Res 800 x 600 234.40 �
LOGITECH EGA Card w/mouse .••... •• • 217.18 �
NEC GB-1 640.480 . . . . .. _............239.43 �
PARADISE Aulo Switch EGA 480 . . . . . 169.65 �
OUADRAM Prosync . .. •. . •.. ........• .285.40 �
VI DEO 7 V'!'j Deluxe . . . . . .. ... . .. .... 249.74 �
I U>J•13.r"l:W3 •1:.10111:11•Mi[o]IFW �
AST 5251-11 Plus... . ........ . ... .. .. $619.04 �
EVEAEX 12009124008 .. ...... .109.901 199.5() �
IRMA 3278 179 ...... .• .... . . . .... .. . . 695.17 �
PACKARD BELL 2400 lnt/2400 Ext .169.951199.22 �

�~� 
HAYES t200 .•$289.60 2400 . • .•.• . . $424.68 �
12006 • . ... . .. 269.20 24008 . .. .. . . • 379.65 �

l!l.'ilmotbi �
12008... . . • .. $108.45 2400B .. .....$199.70 �
1200 E.xlerna l .. 129.10 9600 HST ..... 665.20 �

�~� 
1200 Int. ....•$194.50 2400 lnl. .•. . . S299:i0 
1200 Plus .. ... 228.88 2400 Ext • .. • . • 389.44 

3:11;; 
�B�0�8�7 �· �2� �1� �8�~�8�7 �· �3� ..•.. ••.• • .. .•S15§.33 f122.50 
80287·6/ 81.10 ..... . ...174.30/29 .55 / 339.25 
80387-161 80387-20 ........ . ..•. 497.,,r n.44 

:11Fl'!l·WB3U'M;ll 
A·B Swllching Box tpar. or serlall S39.95 
BASf 5 Pack wlcase ... . .. ... .. ... . ... .49.00 
KENSINGTON Mas1e1piece . . . .. . .. . . .. .. . 99.99 
KENSINGTON Maslerpiece Plus . 118.40 �
KEYTRONICS 5151 IBM or AT&T ..... . . . 149.95 �
KEYTRONICS 101 ..... . ..... . .. . ..... 1114.65 �
Printer Cable (IBM 10 Centtonlcs) 6 II . .... 19.99 �
XT Power su!n i 1so wan.. .. ..... . . 69.95�
M :P·S1i:t · �: �J �. �\�3 �. �t�l�J �;�M �:  " �j�i�l �; �C�t�j �~� �

PEA MA POWER 6 Outlet Sutge Supp. . . . $29.40 �
TRIPPLITE �

BC-450 . . . . .. .$419.78 LC·l200 .. . ... $136..85 �
BC· l200 . . . . . • . 748.55 LC· 1000 • •. , . . . 189.75 �
4 outlel .• •• •. • . 44.25 �

DATASHIELD �
500 Wall ..... $560.05 1200 wan . .• . $994.75 �
�8�~� wan .. ....638.50 6 Out1e1 Surge .. ,27.85 �

LOG ITECH HIRez .. . ........ .. . ....... �S�9�9 �. �~� �
LOGITECH Cl I Bus .. .. ' . .. ... ... 89.95 / 109.0 �
LOGITECH Logimouse C7 w Ipublisher ... 124.85 �
MICROSOFT Mouse (Bus Version) .. . . . •. 119.34 �
MIC ROSOFT Mouse (Serial Version) . . ... 131.26 �
MOUSE SYSTEMS (Serial Version) . . ... . . . 99.55 �
MOUSE SYSTEMS (Bus Vers ion) .. .. . • • . 108.77 �

Call CDW™ for custom quotes If you find a better price 
on products not llsted. call us before you buy.•Ma:m�~�p �1�1�u�i�1� 

:;WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 
WOROPERFEGT a 2 5' •13''1 $199 9012" 90 Nationwide Toll Free HIGH VOWME tl81se 111 • sv.13"1 .. 399 DOl•24 oo 
LOTUS I 2 3 5v,13•7 J0S D0/327 00 BIDS INVITED �
ParaOO• Versioo 2 o 399 00 � 730 Anthony Tnill �
M1CROson WO<d v �~ �I �f�. �r�e�l� 243 50/319 30 Northbrook, IL 60062 �
Ventura Sohware Version 1 I •99 00�~�~�:�~ �= �~�:�=�~�-�-�.�;�=� �~�I�P�O I �2�3�~ �_ �:� �4 �~ �1�E�J� FAX-A-BID (312) 291-1737 " �4 �2�6"' ..�, �.�,� �, �.�.�.�.�,�,�.�.�~�.�,�.�,�.�,�.�,�.�.�,�.� �,�_�,�.�,�.�.�.�.�.�,�.�,�.�.�,� .. ,,....,_ (312) 4981426 312) 2911737 �·�~ �. �~�·� �·�,�.�"�"� . �v�~� .,,_�~� tJl'Clilt'tW.lCJ>tt• �S�c�i�:�.�o�. �:�1�l �f�l�U�t�'�1 �~ �~�·�~ �C�'�C�l�"�!�l�C�'�O�'�l�f �~�l�$ �~ �1�' �"�0�f�1 �t �:�u�o�'�l�'�I� • - �~ �l �n�l  "� oJ 

.ore �~ �~ �1� �1�1�'�1� �~ ' "' • �"�«�; �1�1 �1�1�'�~� �,�- �.�.�_�.�.�,�. �~ 01 IW '"° COW'J.:J 





























































































































































































































































































































































































































































































































































































































































































































Tandy Computers: 
Because there is 
no better value.™ 

The New Tandy® 5000 MC 


• 	 20 MHz I ntel® 80386 
m icroprocessor 

• 2MB RAM, expandable 
to 16MB 

• Intel 82385 Memory Cache 
controller 

• Built-in VGA graphics, 
as well as MCGA, 
CGA, and EGA 

• Displays 256 colors, 
64 shades of gray 

Poce applies al Radio Shack Comoutcr Centers and par11c1patmg stores 

•Five IBM Micro Channel',. 
expansion slots, plus two 
dedicated me mory slo ts 

•Built-in 	l.44MB 3 1/z" 
disk drive plus three 
front-panel device slots 

• High-speed/high-capacity 
disk options 

• 	80387 co-processor socket 
• Supports MS-DOS®, MS® 

OS/2 and multiuser SCO® 
XENIX® operating systems 

~md rJearcrs Monitor sold scpa:­
rolcly. lnlel/Reg. TM lnlel Corp IBM/Reg. TM and Mic•o Channel/ TM IBM Corp. MS. MS-005 and XENIX/ 
Reg TM M1crosol1 Corp SCOIAeg TM lhe S•nl.1 Cr"' Opera!ron 3Com/Reg TM 3Com Corp 

Our most powerful 
80386 based computer 
... made in America. 

T he new Tandy 5000 MC Professional 
S!'Stem (s Stricdy business, from the look 
of its 256,000-color VGA graphics to 
the tactile feel of its keybmird. 

Inside is pure performance, from the 

80386 processor operating at 20 MHz to 

t he fas t memory with cache that pro­

vides RAM-fast access to your data. 


The 5000 MC comes with a built-in 
l.44MB 3 1/z" floppy drive. There's room 
inside for a second 3 1/ 2

11 d ri ve (or hard 
drive} and two 5 1/ .1

11 fl oppy, hard or tape 
drives. Choose from ST-506 or ESDI­
and SCSI supporr is coming. 

Add a 20-MHz 80387 math coproces­
sor. Expand the memory to 16MB using 
two dedicated expansion slots, and yo u 
can still add up to five IBM® Micro 
C han nel compatible expansion adapters. 

And with its high-speed performance, 
the 5000 MC is a natural as the hub of a 
multiuser system or as a file server in a 
3Com® office w rkgroup . 

A Tundy 5000 MC with an 84MB hard 
di ·k drive i~ o nly $6999. Check our che 
new alrematfve in persona l computing. 

r----------, I Send me a Tandy 5000 MC brochure. 
Mail 10 Radro Shack. Oeol. 88 ·fl ·880 II 300 One hndy Cenler. for I Wo1U1, TX 76 102 I 

I 	 IName 

I 	 ICompany 

I 	 IAddress 

I Crly 	 Slaie 

21P Phone _ ____L----------.11 

ftad1elhaeK 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

Circle 140 0 11 Render Service Cnnl 
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