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With Quattro, 81 

Quattro.'" our profe ional 
spreadsheet proves there 
are better and faster ways 

to do everything. To do graphics. 
To reca lculate. To do macros. To 
save and retri eve. To search. 
sort. load. To do anything and 
verything that state-of-the-art 

spreadsheets shou ld do. 
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Technical superiority 
means product superiority 

Lotus Development. makers of 
1-2-3. is biggc1' by factors than 
Borland. Bigger. not better. 
Technica l superior ity is a 
Borland trademark . and Quattro 
is fresh proof that it produces a 
better product. 

' ' Quattro has features that 
1-2-3 users will want-better 
graphics. eas ier macros. no copy 
protection-plus compatibility 
with the files and keystrokes 
they already use. 
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Quattro gives you 
presentation-quality 
graphics 

Quat ro bring new highs in 
quality graphics to your spread
sheet. It also brings new var iety 
and diversity to the kinds of 
graphs and graphics you can 
produce from your spreadsheet. 
and you can produce hard copy 
of your graphics-with either 
printer or plotter-without 
leaving the spreadsheet. All you 
do is hit "Print... Quattro makes 
it easy to get hard copy - and 
you don't have to buy a separate 
graphi cs program. 

NaturaJ/y, Quattro 
has Postscript support 

Quattro is state of the art. so 
of course it supports PostScripi·· 
-now the industry standard . 
Quattro merges desktop publish 
ing into spreadsheets. lets you 
use tomorrow's technology today, 
and gives you access to all the 
latest laser printers and the pro
fessional resu Its they provide. 
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"Whal we show you" 

Quattro recalculates 
a lot faster than 
you-know-who 

The smartest and fastest way 
to reca lculate a spreadsheet is to 
do what Quattro does. something 
ca lled "intel ligent reca lc. " 
which in English means you only 
re-count the numbers that count. 

In a spreadsheet. not al I 
numbers are born equal. and 
changing one number doesn't 
always change everything. 
Quattro recalculates just the 
formulas that matter . not all the 
formulas it knows. (You wouldn't 
reshoot a whole movie just 
because you changed one scene. 

but unfortunately. that's the 
way 1-2-3 does it-and 

hat's why it takes 
so long.) 
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"What th y show you" 

Quattro demy tifies 
macros and make your 
work go faster 

sing macro - I ctronic 
shortcuts-L a y with Quattro. 
Quattro offers a complet macro 
clebugging environment and puts 
you in control a you " single-
Lep" or fa t-forward through 

your macro . Quattro's "Macro 
Learn Mod " I ts you record 
macros as you work-which is 
omething 1-2-3 u 'ers have been 

waiting for-and the wait is 
ov r. 
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eeing is Believing 

You can't lo e with Quattro 

If you forget to clo e and ave 
your spread ·h et-or a power 
outage shuts down your compu
ter-all is not lost. Quattro auto
matically k eps track of every 
change you've made to the 
sµreadshe t during the session. 
so if di ·aster str ikes. it misses. 

Quattro lets you build 
your own menus 

Quattro includes a Menu 
Builder that lets you customize 
menu . Coupled with macros. 
th i application development 
fcatu r ' allows you to create 
dedicated applications quickly 
and easily. 

Quattro includes SQZ! 
Plus data compression 

A specia l implementation of 
OZ! Plus. the preadsheet file 

compres ion utility. is bu ilt into 

n or 

Quauro and comes to you ab
olutely free. SQZ! Plus for 

Quattro automatically compacts 
and expands Quattro spread
heets by up to 95% during 

file aving and retrieving. 

You know how 
to use Quattro 

You can tell Quauro to 
respond to l-2-3 commands. You 
don't have to learn a whole new 
program . Quattro works directly 
with all 1-2-3 file formats. o 
importing/exporting or macro 
translation is required. 

Quattro can also directly load 
and save ASCJI. Paradox.• and 
dBASE.• files. 
Compatible with 1-2-3? Yes. 
Fast r than 1-2-3? Yes. 
Technically superior to 1-2-3? Yes. 
Half the pri ce of 1-2-3? Yes! 

Circle 42 on /Uader Service Card 
(DEALERS: 43) 
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1170 1979 1982 1987 
HAND-HELD CALCULATOR VISICALC- LOTUS 1-2-ir OUATTRtr 

Get Quattro, the profes of 1-2-3. It's compatible with all 
your existing 1-2-3 files- but itsional spreadsheet for 
makes everything in them lookonly $247.50 
better. print better . and makesQuattro is so advanced it's your work go faster . 

easy to u e and it's half the price 

Quattro: The Professional Spreadsheet 
LOTUSFEATURE UUATrRO 2.01 

ReCalc Cash Flow Model (SK cells) 2.90 sec ..27 
- -

c:i Delete Row 15K cells (Recalc Time) 2.38 sec..76 sec. 
~ 
~ 19 .Bsac .Load File (1 5K cells) 15.9 sec. 

-
17.4 sec .Page Down (A1 to A1000) 12.2 He. 

Presentation-quality Graphics NOYES 

Graph Types 610 

i Integrated Graph Printing YES NO 

NOFull Graph Customization YES:! 
~ 

IOn·Screen Font Styles 11 

NOPostscript Support YES 

NOYESUser·modiliable Menus 
--~ Menu Shortcuts NOYES 

~ NOPull·down menus YES 
~ 

NOPoint and Press Editing YES!fl 
NOAutomatic Installation YES 

- NOMacro Learn Mode YES; 27Maximum Number ol Macros Un/Im/led
Cl 
Q,. NOSingle Step Macro Debugging Environment YES 

$495Prlt:e S2'1.SO 

Benchmark details aV11//able upon requcSl. 60-DB}' Mo11ey·Bllck Guara11w1.: • 

F'or the dealer nearest you 
or a brochure. 

Call (800) 543-7543 
Circle 44 on &oiler Service Card (Dealers: 45) 

1NTfRNAlrONA! 
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EDITORIAL 


Graphics, DTP, and Price Wars 
As I write this, I'm on my way to the 
National Computer Graphics Association 
show in Anaheim, California. It promises 
to be a good how ince the field of com
puter graphics is undergoing rapid 
growth and maturation on both the hard
ware and software fronts. 

For example, in anticipation of the 
show, we've been working behind the 
cenes with a major hardware manufac

turer to obtain early coverage of a new, 
highly sophisticated graphics copro
ce or that will let your IBM PC compat
ible handle graphics primitives and oper· 
ations (e.g., area fills , arc and line draws, 
and rotations) with a speed you might 
normally associate with workstations. 
We'll get the specifics and present them 
to you in an upcoming i ue. 

Other major players exhibiting at 
NCGA include AST Research (showing 
new VGA cards), Jasmine Technologies 
(with its latest Rembrandt board/monitor 
combos for the Macinto h), Texas Instru
ments, Mitsubishi, Seiko Instruments, 
Chips and Technologies, Adra Systems 
Autodesk, and many more. 

Le familiar companie will be there 
in abundance, too. One I am looking for
ward to seeing is Nth Graphics, which 
will be showing its paraJJel-proces ing 
transputer-based IBM PC-compatible 
graphics cards that can write 40 000 
three-dimensional vectors per second or 
draw 10,000 constant-shaded polygons 
(with 500 pixels each) per second. This is 
the first transputer-based graphics card 
I've heard of. 

Control Systems will be showing its 
new VGA-compatible graphic controller 
for the PS/2; it offers 1024- by 768-pixel 
noninterlaced output, plus a zoom feature 
that gives you a virtual resolution of 
16,000 by 12,000. . 

On the oftware ide, Circuit Studio 
has introduced Velocity. This is a three
dimensional motion control and video 
animatioa.. package that lets you specify 
complex on-screen motions for manipu
lating solid, shaded objects in real time. 
Circuit Studio's background is in TV 
graphics, and it shows : Velocity supports 
uJtrabigh resolution of up to 8000 lines 
for truly professional-looking, broadcast
quality results. 

There's lots more, and it's all inspir
ing, even for noncomputer graphic ap-
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plications: a timely inspiration, because 
we're engaged in a graphics redesign of 
BYTE-a freshening up and sprucing up 
ofBYTE's cla sic appearance. 

Not that there's anything shabby about 
the way we are now: BYTE recently won 
11 award in the regional Society for 
Technical Communication's graphics 
competition, and we're now entered in 
the international competition. 

Also, our June 1987 cover recently 
was judged the "Best Newsstand Cover 
for 1987" among all computer magazines 
in Magazine & Bookseller's national 
competition. 

BYTE's classic visual style arose from 
two beliefs: fust, the conviction that an 
author itative publication need not be 
drab ; and second , the equally cer1ain 
knowledge that creaming colors, half
empty pages, and jumbled headline types 
were no substitute for olid content. 

But even a winning design can be im
proved . Just as we're working to make 
BYTE's text more readable and inviting 
without compromising our traditional 
editorial excellence, we also are looking 
to make every page as visually appealing 
a po ible without losing the cla sic 
aesthetic we've defined over the years . 
You'll see the re uJts in a few months; we 
think you 'II like our new look. 

Who Needs DTP? 
There's publishing and then there's pub
lishing: At the desktop end, the pace is 
fast and furious- ome estimates show 
desktop publishing (DTP) growing at the 
almost unbelievable annual compound 
growth rate of 47 percent. 

A full 36 percent of BYTE ub cribers 
plan to fuel that fire by picking up DTP 
software sometime th.is year, edging out 
the 35 percent who plan to buy conven
tional word-processing software. But a 
new cla of word-proces ing oftware 
may change that balance, and it's the sub
ject of this month's Product Focus: high
end word-processing packages that have 
some of the features found in DTP 
packages. 

For people who need a modest amount 
of page-layout ability coupled w ith 
world-class word-processing features, 
these hybrid packages could save money 
and time. They're worth a look. As i. 
true with rno t BYTE articles, th.is one 
goes beyond the mere recitation of facts. 

In this case , Lamont Wood provides use
ful definition of just what doe -and 
does not- constitute true DTP. 

Moving away from the nitty-gritty of 
workhorse software , thi month ' In 
Depth section ( uperbly illustrated by 
cover artist Robert Tinney) offers some 
welcome perspective on CPU architec
ture. These articles detail how funda
mental design decisions made years ago 
in 4- and 8-bit chips still affect the perfor
mance and capabilities of today's 32-bit 
architecture and will affect tomorrow' 
designs, like 80486, 68030, and reduced
instruction-set-computer chips . 

Speaking of tomorrow 's designs, you 
no longer have to wait for Apple's long
rumored portable Mac: The third-party 
Dynamac portable already exists . It is 
pricey (like all Mac things, unfortu
nately), but it's loaded and comes with a 
screen that offers even higher re olution 
than that of standard Macs . Nice stuff. 
It's reviewed in this issue . 

On the Intel ide, with more competi
tion , the 80386 price wars are creating a 
consumer's paradise. Recently , I decided 
to take the upgrade plunge when even re
ligious use of data-compre ion utilitie 
wouldn't let me shoehorn another byte 
into my home computer ' s hard disk 
drive . (It wasn ' t an ea y deci ion to 
make: Although working at BYTE lets 
me try all manner of very nice , no-holds
barred hardware, I still shop carefully for 
my home-use equipment. which I pay for 
myself.) 

After checking out our reviews and 
spelunking in BYTE' ad page , I di 
covered a fantastic buy on a mail-order 
80386-ba ed machine, checked on the 
company with the Better Bu s iness 
Bureau, and phoned in my order. 

I now have a very fast, very inexpen
sive 80386-based machine with a large 
monitor, ample memory , and a fat , fa t 
hard disk drive. It 's wonderful. I can't 
believe I waited this long to get an 80386 
for home u e. The difference in real pro
ductivity is amazing- I honestly get more 
done in les time, which makes after
hours work a lot easier to take . If you 
haven't looked at prices recently, you 
owe it to yourself to do o: 80386 up
grade are probably a lot le s expensive 
than y u think. 

-Fred i.Anga 
Editor in Chief 
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"Have you read The philosophy of getting more for 
your money has become an 

unbroken tradition with ALR. A 
tradition that has been recognized by 
all the major trade journals with the latest from 
excellent reviews. 

PC Magazine 

about ALR's 

FlexCache?" 


FlexCache 3 6 series: 
The ptrfomumce of 
80386 lech11ology 
with the power of 

admnctd FlexOzche 
architedurt. 

Compatible 
Noven. DOS 3.X. 

SCO Xenix l86, OS/ 2 

Soflwore 

"Even Compaq's 
DeskPro 386/220 
eats the dust made 
by theALR 
FlexCache 20386 ..." 
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ALR 386/220, PC magazine's 
choice as "The Best of 1987.-""'_,_ 

Based on the ALR 386/220, PC 
magazine's choice as 'The Best of 
1987", ALR extends its product line 
and introduces the FlexCache 386 
series. ow the fastest PCs available, 
the FlexCache 386 series approach 
minicomputer proportions and offer 
two new ways to get the most for your 
money: 

FlexCache 16386 
a 16MHz, 0-wait- tate, 
80386/82385 based system. 

FlexCache 20386 
a 20MHz, 0-wait-state, 
80386/82385 based system. 

Both systems have ALR's advanced 
FlexCache architecture. The flexible 
dual bus design provides a wide open, 
high-speed data channel for up to 60% 
faster CPU I memory through-put 
than the IBM PS/2 model 80-071 with 
the much touted microchannel 
architecture. 

ALR 
Compaq AexCache 
DESKPRO20386· 150 
386/20s7490."' 

Coml"'q 
DESKPRO 
386 
$6490.... 

n 
~ 

ALR 
AexCache 
16386 • 60 
54690."' 

Power Meter Performance Index 
FlexOiclre 386 series edge out Compaq's 
D£SKPRO 386/20 & DES KPRO 386 in 
CPU/memory aggregate performance test. 

The cache memory controller can 
eliminate wait-states 95% of the time 
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by keeping frequently used data close 
at hand, eliminating the need for the 
CPU to address main memory. This 
powerful blend of enhancements 
allows a FlexCache 16MHz CPU to 
move data along as fast as many 
20MHz CPUs and a FlexCache 20MHz 
CPU to move data even faster than a 
Compaq DESKPRO 386/20"'. 

The FlexCache 386 series comes 
equipped with the most fixed disk 
capacity for your money. The 
FlexCache 16386 has a 66 or 100 
megabyte fixed disk. 

The FlexCache 20386 will give 
you an extra 45,000 pages of 
document disk storage fo r free. 

The FlexCache 20386 comes with 
either a 100, 150, or 300 megabyte fixed 
disk. The FlexCache 20386 will give 
you an extra 45,000 pages of document 
disk storage for free when you 
compare it to the performance and 
price of Compaq's DESKPRO 386/20 
model 60. 

ALR 
Flc~Cache 
20386 . 150 
s 7490."' 

779 
KB/sec ALR

Compaq FlexCache Compaq
16386 . 60

DESK PRO 
DESKPRO:llJ0/20 S4690.w 3811 
$6-190."' 

s 7~90 ."' 

600 
KB/sec 

~ 
lJiJ 

Disk Capacities & Transfer Rates 
Fle:rCac/1e 386 fixed disks store more pages of 
doc11111ents amt achieve transfer rates of 11p 
to twice that of the competitio11 . 

FlexCache hard disk controllers 
transfer a full track of data in one disk 
revolution 0 :1 interleave) instead of 
several disk revolutions as with (2:1 
interleave) most current systems. Full 
track data transfering plus ESDI 
(Enhanced Small Device Lnterface) 
look-ahead buffering, turns what 
used to be a data traffic bottleneck into 
a super high-speed corridor. 

Circle 11 on Reader Service Card (DEALERS: 12) 

So, FlexCache 386 systems achieve 
transfer rates twice that of Compaq's 
DESKPRO 386 and 386/20 model 60. 

Advanced Logic Research offers the 
FlexCache 386 series as a powerful 
solution for today's business growth 
and performance needs. The 
FlexCache serie offers power and 
expansion possibilities not easily 
exhausted. The minicomputer-style 
chassis of FlexCache 20386 offers space 
for five internal peripheral devices, 
allowing more da ta storage device 
than any other PC available. With the 
money you save on a FlexCache 
system you can afford additional data 
storage options. 

ALR 
FlcxC.1 ho 
ZOJIJ6 · ISO 
S 749().W 

3.5" support 

Full height 

Full height 

Half height 

Half height 

Internal Device Su pport 
Willi the f11t11re i11 111i11d, tl1r' FlexCache 
20386 is /milt to accomodate growth. 

To make some serious featu re and 
cost comparisons give ALR a call at 
(800) 366-2574 for the name of the 
deaJ.er nearest you. 

FlexCache 386 

Series Specifications 


• 	 Al.R designed and proven mulH-layer 

system board 


• 	 Socketed for 60387 suppon 
• 	 1M832 bit RAM.expandable to 2MBon 

s~lembOOrd 

• 	 0.wait·stale cache memory conlrol er 
wl lh Ifs own 32KB ot hlgh·•peed (35 f\S) 

sta tic RAM 
• 	 Enhanced 101 keybooid 
• 	 Phoonlx BIOS 
• 	 Dual dnvo suppon 
• 	 OS/2 compatible 

FloxCocl!o 16386 Model 60 ... $4690"' 

• 	 FlexCoche 386 series specifications 
• 	 80386 CPU wllh 16MHz system clack 
• 	 80387 suppor1 with16MHz clock 
• 	 66MbYTe <30ms hard disk 

Fi.xCoch11 16J86 Model 100...$5690"' 

• 	 FlexCoche 386 series specltlcattons 
• 	 80386 CPU with l6MHz system clack 
• 	 80387 support with 16MHz clack 
• 	 HXlMby1e <30m.s hard disk 

FloxCocho 20386 Model 60...~990" 

• 	 FlexCoche 386 series speclficotton.s 
• 	 80386 CPU with 20MHz sys1em cloc~ 
• 	 80387 suppon with 20MHz clOCk 
• 	 66Mby1e <3Crns hard disk 

f/1t1<COChft 20J86 Modft/ 100 ... $6490"' 

RexCoche 366 se<les specltlcallons 
• 	 80086 CPU wOh 20MHz system clack 
• 	 80387suppon with 20MHz ctock 
• 	 tOOMby1e <30ms hord ci1$k 

Fl•uCoclNI 20386 Moch>/ 150...$7490"' 

• 	 FlexCache 386 series speCltlcarlons 
• 	 80386 CPU wl!h 20MHz ~em c lock 
• 	 80387 support with 20MH.z clack 
• 	 l50Mby1e <23ms. track bufle<ed. ESDI 

hard disk 

FlflXCOCllfl 20386 Modfl/ 300 ...$9990" 

• 	 FlexCoche 386 series speclflcatioru 
• 	 80386 CPU wttn 20MHz system clack 
• 	 80387 support wllh 20MHz clock 
• 	 31XlMbyte <20ms. 1rock buffered. ESDt 

hard disk 

Advanced Logic Research, Inc. 

10 C hrys ler, Irvine, CA 92718 
714- 81-6770 
FAX: 71 4-581-9240 
Telex: 5106014525, 
Answer back Adv~nccd Loi;ic 

See us at Comdex Atlanta 
Booth #3934 

FlexCoche Is o uademork of Advanced 
Logic ~e<eo1ch . lnc. Compaq. DESKPOO 
366 & 386/20 ore lrocfemorl« of Compaq 
Computer COip 
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Staff-written highlights ofdevelopments
in technology and the microcomputer industry

Getting Small: Engineers Put Print Head
on a Chip
If a prototype “thermal prim head on a
chip" is any indication of things to
come, thermal printers will continue to
get smaller and less expensive. The
CMOS chip. developed by Sony engi-
neers in Japan, provides a density of 180
dots per inch with a dot pitch of 140
micrometers for character printing. and
8 dots per millimeter and a dot pitch of
I25 pm for graphics printing. Current
versions of the chip measure less than
‘,5 by %,, inch. Finer lithography will lead
to resolutions as high as 32 dots per
mm, according to Yuji l-layashi, one of
the engineers on the project.
The silicon chip holds heating ele-

ments. power transistors, enable gates.
latches, and shift registers. For graph-
ics printing, it uses 11,448 thin-film
transistors; for character printing, it
uses only I272 transistors.
Although engineers have for some

time tried to develop thermal print heads
on a chip. they have been stymied by
their inability to integrate heating ele-
ments and drivers on a single chip be-

cause silicon has a high thermal conduc-
tivity, making it impossible for the
silicon substrate to hold the necessary
heat.
With the Sony chip. which has a

quartz substrate, the highest temperature
point on the chip—about 50° C—is at
the center of the heating element. This
ensures that the heating elements do
not adversely affect the driving circuits.
Sony engineers said. The variation be-
tween conventional heating elements and
power transistors is about l5 percent;
with the Sony chip, the variation is only
l percent to 2 percent.
Designers have also been unable to

reduce the size of power transistors. so
they had to resort to using inefficient
wire bonds between heating elements
and drivers. Sony got around this
obstacle by using superthin-film transis-
tors that resulted in relatively small
drivers.

Sony officials would not comment
on when the chip might be used in an
actual themial printer.

Apple's Sculley to Lone Users: ,“Hang in There”
As the ApplefDEC Computing Center
drew crowds at the Dexpo show in New
York recently, some longtime users of
Apple computers tried to gauge the ef-
fects of the "repositioning" of the per-
sonal computer company. Connectivity
between groups of users is certainly
more readily available, but what about
the single user. who has traditionally
been Apple's installed base? What are
Apple's plans for the people who don't
need to tie into a VAX or who don't want
to work with a "workgroup"‘?
“Single users should hang in there,"

Apple CEO John Sculley told Micro-

bytes Daily. “We introduced two new
processors last year to meet the needs of
our users. This year we are focusing on
the extension of those machines into the
multivendor workplace, which is
important.
“As has already been said, we are

not going to introduce any new CPUs
this year," Sculley said, “but that
doesn't mean Apple has forgotten about
the single user. Far from it. I think that
'89 will bring new products that address
the single user's needs with the kind of
technology that people have come to ex-
pect from Apple.“

Intel Designs C Compiler
Applications
In the midst of the excitement about the
80386 and protected-mode applications.
it‘s easy to forget the huge market for
embedded applications, in which micro- continued

for Embedded

processors are used with code in ROM
to control data or processes. Unlike re-
programmable software applications

Nanobytes
' That Dylan guy was right
when he said the times are
a-changin‘. And if you need sup-
porting evidence, look at what
IBM executives have been
doing: They’ve been commenting
on unannounced products. Wil-
liam Lowe, president of the Entry
Systems Division. has been tell-
ing just about everyone that the
company will gradually move its
entire PS/2 line up to the 80386,
will come out with an 80286-
based system in the vague range of
$l300 to $2300, will release PC-
DOS 3.4 sometime this year. and
will deliver a 32-bit version of
OS/2 next year. A Big Blue vice
president said the company will
roll out as many new systems this
year as it did last year. Bigger
hard disks in smaller packages
were also promised.
~ So what's the deal with this
new verbosity at IBM? Several in-
dustry watchers say that IBM
wants to keep its current custom-
ers, and potential customers.
from looking at equipment from
other vendors who might deliv-
er similar goods first. "We're go-
ing to come out with some new
products sometime, so don't go
buying them elsewhere." is how
one observer interpreted IBM’s
pre-announcement announce-
ments.
v Personal computers at DEC
sites aren't news anymore, but the
rate of infiltration could be sur-
prising. According to a survey
taken at a recent DEC exhibi-
tion. 84 percent of the attendees
said they use an [BM PC or
compatible at work; S4 percent
said they use a Macintosh. With
all the recent announcements of
Macs-to-VAX connections, peo-
ple at DEC sites will be able to
use their Macintoshes for more
than graphics and presentations.
0 Ashton-Tate chairman Ed
Esber said a future version of

continual‘
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dBASE. for the Mac will be able
to read dBASE programs from
IBM-compatible systems. Esber
conceded that it was maybe a mis-
take not to have implemented
that power in the initial version.
' Tandy and Apple computers
each represent 23 percent of the
models sold through computer
stores (including Tandy computer
stores) last year, according to
figures from the research firm
lnfoCorp (Cupertino, CA). The
numbers are based on monthly
sales. The statistics as quoted
say that IBM computers made up
17 percent of sales, and Com-
paqs made up 6 percent, followed
by Epson and Leading Edge with
4 percent each, AT&T with 2 per-
cent, and the popular "Other" at
20 percent.
' Addison-Wesley (Reading,
MA) will publish a new volume in
its series on Adobe PbstScript.
The new tome, P0stScript Lan-
guage Program Design, is aimed
at software developers who need
more information on the me-
chanics of the page-description
language. lt will sell for $22.95.
- Sharp Electronics (Mahwah,
NJ) knocked $300 off the price of
its PC-450] laptop computer.
The little unit now sells for $995;
it comes with a supertwist LCD
screen, a 3 '/z-inch floppy disk
drive, a parallel port, and 256K
bytes of memory.
v Votan (Fremont, CA) has
given voice-recognition capability
to its IBM PC-based TeleCenter
voice-mail system. A new soft-
ware module lets an authorized
caller step through the mail menu
by talking, rather than pushing
phone buttons. Unlike other voice-
mail systems, TeleCenter with
the Voice Entry module lets you
check in from a rotary phone
rather than requiring a push-
button model.
' Applied Reasoning (Cam-
bridge, MA) lowered the price of
its PC-Elevator 386 accelerator
for the IBM PC, XT, and AT to
$1795 and added a few things,
most notably the ability to use
more forms of memory, includ-
ing as much as l3 megabytes on
the board (it comes with 1 mega-
byte), motherboard RAM of the
host machine, extended mem-
ory, and expanded memory.

continued
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that you run on a microcomputer, em-
bedded applications must reside in ab-
solute addresses in ROM. Microcom-
trollers are being used in everything
from laser printers to lawn sprinklers
to refrigerators.
To facilitate writing the program

code that controls these embedded
microprocessors, Intel's Development
Tools Operation (Hillsboro, OR) is
bringing out a new C compiler. the
iC-86 R4.0, which generates pre-
defined machine functions and “ROM-
able" code, which would nonnally re-
quire assembly language routines using a
standard compiler. The iC-86 compiler
functions include the ability to set regis-
ter flags and enable or disable inter-
rupts directly, thus avoiding the debug-
ging and maintenance complications
inherent in assembly language.
The use of predefined machine func-

tions reduces the overhead associated
with assembly language and improves
perfomiance, according to Intel spokes-
persons. The iC-86 compiler has a
“locator“ that lets you specify absolute
memory addresses for storing the code
in ROM.
The iC-86 is designed to work with

Intel's line of in-circuit emulators (lCEs)
to allow full symbolic debugging of the
program to be downloaded into the
microprocessor. An lCE from lntel
costs about $7000 for the 8086/80286
and about $l5,000 for the 80386. Al-
though you can use iC-86 with 80286 or
80386. it is designed for use only in
the processor's real mode.
The new compiler is priced at $750

and is currently available with prepro-
duction libraries. Updated libraries
will be shipped at no additional cost in
July, lntel said.

Scoff If You Must, But Ada ls “Doomed to
Success”
Calling Ada “cverybody's six favorite
programming languages," Hewlett-
Pacltard's Larry Rosler told a group of
developers in San Francisco recently that
the language is “doomed to success. "
Rosler, manager of HP’s Computer Lan-
guages laboratory, said that Ada “is
exactly in the same situation as COBOL
was 25 years ago. Everybody scoffed
at it, but today 85 percent of all code is
COBOL. " Rosler doesn't necessarily
claim that Ada is the best programming
language available to developers, but
he did say it will be a “commercial
success."
The rise of Ada will be largely due

to Department of Defense and other gov-
cmment agency requirements. As
Rosler pointed out. the DoD requires
that Ada be used in all embedded sys-
tems and, more recently, has extended
the Ada mandate to all programming-
related projects, embedded or not. Other
parts of the govemment are following
suit. Rosler added that, even though
Unix is being pushed as an operating
system standard in government environ-
ments, “if you want Unix to be a suc-
cess, it is inevitable that it will be Unix

with Ada. " Recent reports indicate that
the government currently spends more
than S20 billion a year on program-
ming projects, a figure that does not in-
clude hardware or software purchases.

One thing that will help make Ada a
commercial success. said Rosler, is the
vast number of Ada-trained program-
mers who will filter down from govern-
ment projects to develop commercial
applications. “They [Ada programmers]
will do indirectly what students did tn
C," said Rosler. “For Ada. this will
mean a thrust from above [the govem-
ment] and from underneath
[programmers] . "

Even though Ada critics say the lan-
guage is bulky, it has standard tools and
was created with portability in mind.
Rosler said. Ada also offers some of the
object-oriented feanlres that C + +
provides. “With Ada, everything is in
there," he said, “that is, if you know
how to look."

C + + developer Bjarne Stroustrup
agreed with Rosler, saying that “Ada
will succeed because it is the only lan-
guagc people are willing to throw tens of
billions of dollars at. "

ISDN Demo Works, But ls Demand for It
Here Yet?
Predicting an “ISDN explosion" with-
in the next couple of years, AT&T, Pa-
cific Bell, and Lockheed demonstrated
in California recently some of the
powerful capabilities of Integrated Ser-
vices Digital Network (ISDN) technol-

ogy. (ISDN divides a standard two-
wire telephone line into three digital
channels [B,D, and H] capable of si-
multaneously transmitting voice. data.
and video over a single wire.) “ISDN

t'0rt!trttu.'t1
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~ Extended Systems (Boise,
. ID) has a new device that lets four

computers share an HP Laserlet
II primer. The ShareSpool board
slips into the printer's extra I/O
slot and talks directly to the
primer backplane. The company

‘ says the $495 device provides
"true simultaneous inputs,“ has
a 256K-byte memory buffer, and
is totally transparent to the
users.
' Sony Microsystems (Palo
Alto, CA), the new arm of the
electronics giant, is seeking de-
velopers to work with its NEWS
workstations, a line of Unix-
based 32-bit computers. Sony is
aiming the systems, which range
in price from $3995 to $19,900. at
CAD and publishing markets.
I Tiara Computer Systems
(Mountain View, CA) has a new
adapter card that links 386-based
personal computers to Ethemet
networks. The $395 LanCard E-
386 fits in a short slot and oper-

T ates at 16 MHz with no wait
states.

capability is here today," said AT&T
spokesperson Jerry Herman, while Pa-
cific Bell's Pat Bergmann added that
“ISDN is where we are migrating our
customers.“
The beauty of ISDN, its proponents

say, is that it will enable personal com-
puter users who now have two or more
phone lines running into their offices-
one for voice phone and one for a
modem—to have a single phone line that
can be used simultaneously for both
voice and data transmission. Instead of a
standard phone and modem, you would
need a phone with a built-in terminal
adapter. Your computer would be con-
nected to the phone, which would. in
tum, be connected to the wall jack. No
other modifications would be needed.
However, your central telephone office
would have to have an ISDN telephone
service switch installed.
Herman emphasized that ISDN will

not be adapted by users or local phone
companies until it is at least as cheap
as today's methods. “For ISDN to make
any sense, it will have to be less expen-
sive than existing telephone lines," he
said. Estimates are that ISDN costs are
from l.5 to 1.6 times that of current
technology. When ISDN benefits reach
a low enough cost, Herman said, we will
see companies aggressively attacking

the potentially multibillion-dollar ISDN
market.
l-lennan told us that "there are a ton

of companies, including Apple, working
on ISDN products" and that we should
begin to see those products within the
next year.
As part of its demonstration. the

companies connected three MS-DOS-
based AT&T PC 6300s and accompa-
nying voice/data phones via standard
phone lines. After establishing voice
communication with users at the other
PCs. Herman sent and received files
(created with Microsoft Word) while
talking on the same phone line. In this
instance. packet-switched data was trav-
eling over one channel while voice
communication went over another.
The PCs were using unmodified

EZLAN communications software. Her-
man added that they had previously
used unmodified versions of Crosstalk to
accomplish the same operations. In a
separate demo, files were transferred
from a Macintosh SE to a Mac ll, both
running unmodified MacTerrninal soft-
ware. ln another demonstration, video
was transmitted at 64K bits per second
over standard phone lines using CLI‘s
Rembrandt hardware; remote video cam-
eras were connected to telephone lines
and simply dialed up.

GaAs Chip Beats the Clock; Designers Claim at Least 100 GHz
A gallium-arsenide-based lC, built by
researchers at Stanford University's Ul-
trafast Electronics Laboratory, is per-
forming at such high levels that its de-
signers say they're having trouble
measuring its speed. So far, they say,
they've determined that the chip is run-
ning at least at 100 gigahertz (GHz), or
100 billion cycles per second, which is
about 10,000 times faster than standard
16-MHz microprocessors.
What's particularly unique about the

chip, said Mark Rodwell, one of its de-
velopers, is that it's based on "very
simple ideas that were conceived in the
early 1960s but that no one ever built. "
Rodwell said that “the real conceptual
breakthrough for the chip is that we

took old ideas and made the sort of de-
vice that can be developed only with
today's technologies."
The new circuit is basically a non-

linear transmission line that may eventu-
ally replace the step-recovery diodes
used in today's high-performance elec-
tronic measuring devices. Rodwell said
the circuit itself consists of a transmis-
sion line that has Shockley diodes at-
tached at regular intervals. Since the di-
odes provide reverse bias. the different
parts of the line have different voltages,
and, as a signal uavels down the line,
its "parts" travel at different speeds,
each successively faster.
The chip will be used initially to

generate pulses for driving high-speed

measuring devices that will have a time
resolution comparable to that of a laser-
based system. Such a device would
also be much smaller, less complex, and
less expensive than current measure-
ment systems. Among those devices
might be a diode-sampling oscillo-
scope. (Some of today's measurement
devices can also get up to 100 GHz;
however, they do so by generating
l0-GHz signals that are then mixed to
generate detect signals of much higher
frequency. The new chip will generate
the higher-frequency signals directly.)
These higher-perfomiance measure-
ment devices, said Rodwell, will make
possible the development of ultrahigh-
speed computers.

Scoreboarding Boosts Speed of Forthcoming Intel
Intel (Hillsboro, OR) has resurrected a
relatively old approach to circuit design
in order to boost performance on its
emerging generation of microprocessors.
The on-chip circuitry, called “register
scoreboarding , " essentially separates
memory reads from the operation that
uses the memory. (Or, in more tazhnical
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terms, scoreboarding decouples the ex-
temal memory access latency from the
microprocessor’s instruction execu-
tion.) The net result is that the average
access time of the memory subsystem
is lowered, since the microprocessor
does not have to spend so much time
waiting for memory access to be com-

Processors
pleted. Because high-performance
microprocessors are executing more in-
structions in fewer cycles, the memory
system gets slowed even more.
According to Intel engineer Glen

Hinton, scoreboarding has provided
average perfomiance increases of from

continued
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10 percent to 50 percent. In large C pro-
grams, for instance, Hinton said per-
formance gains have been about 10 per-
cent; in assembly language programs,
gains have been about 40 percent. Hin-
ton wouldn't say on which chips Intel
has implemented sconeboarding. but he
did say it wasn't the 80386. “It can
help perfonrtance only with processors
that have wait states.“ he explained. “It
[scoreboarding] lets the internal operation
proceed where wait states occur."
Scoreboarding is simply one tech-

nique that designers can use to offset the

bogging down of the system due to
microprocessors operating at a higher
frequency than the external bus pins. A
more common, but more costly, alterna-
tive is the use of an external memory
cache. The basic approach was devel-
oped in the late 19605 as a method of
enabling concurrency on mainframe
computers.
With scoreboarding, the read access

is sent to the external bus controller and
the destination register is marked as
busy whenever a memory read is exe-
cuted. Execution then immediately

continues with the next instruction. The
source and destination registers of the
new instruction are checked; ifthey are
busy. the instruction is canceled and is
then tried again later. If the registers are
not busy, however, the instruction is
completed.
Hinton said scoreboarding is helpful

only when the system uses independent
instructions that execute concurrently
with the external bus access of the previ-
ous read access. With dependent in-
structions. execution is delayed until
memory reads are complete.

Lotus’s Manzi Warns CD-ROM Developers: Don't Promise Too Much
Sometimes stating the obvious is a that afflicted the mainframe and mini-
good place to start. Jim Manzi. president computer industry 5 to I0 years ago. He
of Lotus Development (Cambridge.
MA), did just that when he told an audi-
ence at Microsoft’s CD-ROM confer-
ence in Seattle that “customers won't
buy what they can't use."
Manzi said the personal computer

suggested that sometimes the best re-
search and technological advancements
come from an unexpected source: lis-
tening to customers.
Packing large amounts of raw data

on a disk is not the ultimate objective of
industry has a history of "overpromising CD-ROM, he said. “There's more to it
and underdelivering, “ and he urged
developers not to make this mistake with
CD-ROM. Manzi warned against what
he termed the technological arrogance

than loading data and producing a ge-
neric lookup engine." People are look-
ing for ways to transform raw data into
useful information; according to

Manzi. this is the promise of CD-ROM.
“Customers don't care about the un-

derlying technology. They just want use-
ful information" and want to spend less
time in front of their computers, he said.
“Our industry will be truly successful
when it frees customers from their com-
puters to spend more time thinking
creatively.“

One of the potential benefits of CD-
ROM. according to Manzi. is “freeing
customers from information middle-

continued

With Maplnfo, More Ways
Than Ever To Map Your Data

Pit Map. Automatically use you etistng Thamatltz. Lisa our boundaries [state
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men and the charges of on-line ser-
vices. " CD-ROM products will some-
day be updated frequently enough that
users will be able to spend less time
using on-line services. he said.

Manzi predicted big times ahead for
the CD-ROM industry, saying that in S
years the medium will be indispensable
in government, business, and education
After the medium becomes essential to

those markets, CD-ROM-related sales
will account for 10 percent of revenues
at software companies (up from l per-
cent now), he predicted. We trust he
wasn't overpredicting.

Toshiba Designs Graphics Processor for Fast 3-D Drawing
Companies that have been considered
the leaders in the graphics processing
rnarket—lilte Intel and Texas Instru-
ments, with their respective powerful
graphics engines on chips—could be
seriously challenged by Toshiba with its
new high-performance graphics
processor.
Toshiba claims that its chip can draw

and render three-dimensional images at
up to IO million pixels per second. The
processor could find its way into CAD
workstations and graphics boards for
personal computers, if Toshiba can con-
vince designers to use it.

The CMOS device contains more
than 130,000 transistors and provides
graphics functions such as Gouraud
and constant shading. line drawing.
depth cuing. image data transfer, and
hidden-surface removal.
Although as many as four processors

can be linked in parallel in a multichip
architecture (with resulting perfor-
mance of up to 40 million pixels shaded
per second, Toshiba says). the chip it-
self consists of four parts: a 32-bit com-
mand processor, a 32-bit pixel proces-
sor, a memory interface, and a window
block for multiwindow support. The

command processor, which includes
finnware, executes preprocessing op-
erations and sends instructions to the
pixel processor. The pixel processor is
the main engine for shading, drawing,
and bit—map operations. The memory
interface generates the memory timing
signals. A special multiprocessor
mode makes parallel processing possi-
ble. Special algorithms for smooth
shading are in the firmware.
For constant shading, Toshiba

claims the chip can execute at the rate of
160 million pixels per second and draw
1 million lines per second.

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 want to keep track
of innovative uses ofthat technology. lfyou know ofadvances orprojects that involve research relevant to micmcomputing and
want to share that information, please contact us. Call the Microbytes staffat (603) 924-928i. send mail on BIX to Microbytes.
or write to us at One Plwenir Mill Lane, Peterbomugh, NH 03458.
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When you want to talk computers.. 

ATARI COMPUTERS 

65XE 64K Computer .... . .. . . 99.99 
130XE 132K Computer ...... 139.00 
520ST·FM Monochrome Syst. .. Call 
1040ST Color System .. .. . .. 939.00 
SF124 Monochrome Monitor . 149.00 
SF1224 Color Monitor .. ..... 329.00 

Includes: 520ST·FM, 512K RAM with 
3112" Drive Built-In, Basic, RF·MOD, 
Atari Mouse, and SF-1224 Color 
Monitor 

AT ARI ST SOFTWARE 
Access 
Leaderboard Golf . . . . ..... .. 24.99 
Antic 
Stereo CAD 30 Flash ...... ... 24.99 
Avant Garde 
PC Ditto (IBM Emulation) ..... 69.99 
Battertes Included 
Degas Elite .... ... .. . . . .... 44.99 
DAC 
Easy Accounting ........ . ... 64.99 
Soft Loglk Corp. 
Publishing Partner . ........ .64.99 
Tlmewor1<s 
Swlftcalc/Wordwrlter ..... . .. 49.99 
VIP 
Professional Gem ...... .. .. 144.00 

AMIGA SOFTWARE 

Absoft 
AC Basic ... ..... . . . . .. .. . 139.00 
Aegis Development 
Animator/Images .. . .. .. . .. .89.99 
Draw Plus .... . ............ 149.00 
Son Ix ..... ...... ... ....... 49.99 
Discovery Software 
Marander II ..... . . . . . .... . . . 31 .99 
Electronic Arts 
Deluxe Video 1.2 .. . .... .... . 89.99 
Gold Disk Software 
Pagesetter wfText ed . .. .. . .. 89.99 
Micro Illusions 
Dynamic Cad .. .. .. .. .. .... 349.00 

AMIGA SOFTWARE 

Micro Systems Software 
Scribble . ........ .... .. . . .. 69.99 
New Tek Inc. 
Digi -View 2.0 ........ . . .. .. 149.00 
Digi-Paint ... . . ............. 44.99 
Sub-Logic Corp. 
Fl ight Simulator II ........... 39.99 
Word Perfect Corp. 
Word Perfect . ...... . . .. . . . 199.00 

MACINTOSH PRODUCTS 

Everex 
EMAC 60T Tape 
Back-Up 

51099 
Hard Drives 
CMS 
MacStack 43 ... ... . .. .. . .. 849.00 
Everex 
91 MB SCSI ... . ......... . 1499.00 
PCDC 
MacBottom 4032 ......... . . 999.00 
Floppy Disks 
Cutting Edge by Ehman 
SOOK External . .. ... .. ..... 189.00 
Mirror Technologies 
Magnum SOOK .. . . .. ....... 199.00 
Monitors 
Network Specialities 
Big Top 20" .. ..... .. .. ... 1499.00 
Sigma Designs 
Laser View Display Sys!. . .. 1,749.00 
Memory Upgrades 
Dove Computer 
Mac Snap 524S . .... . . . . . .. 199.00 
Mac Memory 
Max Plus Mega . . .... .. .... 329.00 
Turbo SE 16 MHz .. ...... .. . 369.00 
Scanners 
AST 
Turboscan ... . ......... . . 1,299.00 
Data copy 
720 Flatbed Scanner .. . . .. 1, 199.00 

v 


MS/DOS SYSTEMS 

Compaq desk pro and portables . Cal I 
IBM PS/2 model 30 and 50 . .. . . Call 
IBM PS/2 model 60 and 80 .. . . . Call 
Leading Edge ... .... ....... 899.00 
NEC APC·IV Powermate ... 2,399.00 
NEC Multispeed Laptop . . .. 1229.00 
PC·TOO 80286 1.2MB, 512K .. 999.00 

MULTIFUNCTION CARDS 
AST 
6-Pak Plus 576 Board ....... 139.00 
Hot Shot 286 Accelerator . .. .349.00 
Hercules 
Color Card . .. . . .. . .. .. .... 129.00 
Graph ics Card Plus ...... . .. 159.00 
5th Generation 
Logical Connect ion 256K .. .. 349.00 
Ouadram 
Quad386XT 80386 PC-Upgr . . . 799.00 
Video 7 
Vega V.G.A. Adapter ...... .. 319.00 
Zuckerboard 
Color Card w/Parallel Port .... 89.99 

MS/DOS SOFTWARE 
Ashton-Tate 
d·Base Ill + . . .. . . . ........389.00 
Borland 
Quattro . . .... .. . ..... . .... 129.00 
5th Generation 
Fastback Plus .... . .. . ...... 89.99 
IMSI 
Optimouse w/dr. Halo . ...... . 89.99 
Logltech 
H i·Aes Buss Mouse ...... . . 119.00 
Lotus 
Lotus 1.2.3 ... . . .. .... . . .. . 309.00 
Software Publishing 
First Choice .. .... .. . . .. .... 99.00 
Mlcropro , 
Professional 4.0 w/GL ....... 239.00 
Word Perfect Corp. 
Word Perfect 4.2 . . .. ...... . 209.00 

COMPUTER MAIL ORDER 
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........When you want to talk price. 

MONITORS MODEMS PRINTERS 


Amdek 
Video 310A 12" Amber ... .. . . 99.00 
Video 410 12" AIGIW ... . (ea.) 149.00 
Magnavox 
7BM623 12" TIL Amber ...... 99.00 
CM850213" Composite Color 159.00 
CM851514" RGB/Composite .269.00 
CM8762 14" RGB/Composite . . New 
NEC 
GS-1400 14" Monochr. TIL . . . 219.00 
JC· 1402 Multisync-11 . ... ... . 599.00 
Packard Bell 
PB·1418F 14" Flat TIL A/GIW 
....... . ... . . . .. .. . .. (ea.) 119.00 

PB·1420CG 14" Mid-Res CGA 269.00 
PB·1422EG 14" Hi-Res EGA . . 369.00 
PB-8526-MJ Uniscan Monitor. 399.00 
Princeton Graphics 
Max-12 12" TIL Amber . . . ... 149.00 
Thomson 
450 15" 132 col. TIL Amber . . 11 9.00 

Thomson 
Model 4120 RGB/ 
Composite 

DRIVES 
Atari 
AA314 DS/DD ST Disk . . . . .. . 199.00 
SHD204 20MB ST Hard Drive .569.00 
C.LTO (For Amiga) 

C.LTD 20MB . . . .. . . . ....... 899.00 

C.L TD 33MB ... . .... . . .. ... 999.00 
C.LTD A500 SCSI Controller . 179.00 
Indus 
GT Disk Drive Atari XUXE . . . 179.00 
GTS-100 ST Drive .. ... . ... . 199.00 
Racore 
Jr. Expansion Chassis ...... 299.00 
Seagate Technologies 
ST-225 20M B Drive ....... . . 249.00 
Supra 
Atari ST 20MB Hard Drive ... .559.00 
Amiga 2000 20MB Hard Drive .649.00 
Xebec 
Amiga 20MB Hard Drive . . . . . 799.00 

Anchor 
6480 C64/128 1200 Baud .. . ... 99.99 
Vu-520 ST520/1040 1200 Baud 129.00 
1200E 1200 Baud External ... 129.00 
Atari 
XMM301 XUXE 300 Baud . .. . . 44.99 
SX-212 ST Modem ... . ....... 94.99 
Avatex 
1200 HC External ......... .. 99.99 
2400 External .... . .. . . .. .. . 199.00 
Best Products 
2400 Baud 112 Card w/software 159.00 
Everex 
Evercom 2400 Baud External . 239.00 

Hayes 
Smartmodem 1200 s
External 279 
Smartmodem 300 .......... 149.00 
Packard Bell 
1200 External ..... . ......... 89.99 
2400 External ......... . .. . . 169.00 
Practical Peripherials 
Complete Telecom Package .. 99.99 
2400 Baud Stand-Alone . . . .. 199.00 
Supra 
2400AT 2400 Baud Atari ..... 169.00 
U.S. Robotics 
Direct 1200 Baud External . . . . 89.99 
Direct 2400 Baud External . .. 199.00 

DISKETTES 

Maxell 
MD1·M SS/DD 51/4'' . . . . . .. . . .. 8.49 
MD2-DM DS/DD 51/4' ' . ....... . 9.49 
MF1-DDM SS/DD 3112'' . . . .... 12.49 
MF2·DDM DS/DD 3 112' ' ..... . . 18.49 
MC·6000 DC·600 Tape . ...... . 23.99 
Sony 
MD1D SS/DD 5 Y2'' ........ .. .. 6.99 
MD2DDS/DD5 V2" . .. ....... . 7.99 
MFD·1DDSS/DD3 Y2' ' .... . . .. 11.99 
MFD·2DD DS/DD 3Y2'' ....... 16.99 

Atari 
1020 XUXE Plotter ..... .. . . . 31 .99 
XDM-121 Letter Quality XL·XE 199.00 
XM-M801 XL·XE Dot Matrix . . 199.00 
XM-M804 ST Dot Matrix . . ... 189.00 
Brother 
M·1109100cps Dot Matrix ... 199.00 
M-1409180 cps Dot Matrix ... 309.00 
Citizen 
1200 120 cps Dot Matrix .. . .. 149.00 
Premier-35 35 cps Diasywhl. . 479.00 
C.ltoh 
315-XP Epson/IBM 132 col .... 549.00 
Epson 
LX-800 150 cps, 80 col. . . .. . . 179.00 
FX-86E 240 cps, 80 col. . . . ... 289.00 
FX-286E 240 cps, 132 col. . . .. .. Call 
LQ-500 180 cps, 24-wire . . .. . . . Call 
LQ-850 330 cps , 80 col. .... . ... Call 
L0·1050 330 cps, 24-wi re . .... . Call 
EX-800 300 cps, 80 col. . . . .... . Call 
Hewlett·Packard 
HP-2225 Thlnkjet . ...... . . .. 369.00 
NEC 
P2200 Plnwrlter 24-wlre . ... . 379.00 
P660 Plnwriter 24-wire ... . . . 459.00 
P760 Pinwriter 132 col. . ... .. 679.00 
Okldata 
Okimate 20 color printer . .. . . 129.00 
ML-182 120 cps 80 col. ...... 229.00 
ML-192 + 200 cps , 80 col. .... 359.00 
ML-193+ 200cps, 132col. .. . 469.00 

Panasonic 
KX·P1080i 144CPS, s
BO Column 175 
KX·P1091 i 194 cps, 80 col. ... 199.00 
KX·P10921 240 cps, 80 col. .. . 339.00 
Star Mlcronics 
NX-1000 140 cps, 80 col. . .. . . 169.00 
NX-1000C C64/128 Interface . 189.00 
NX-15 120 cps , 132 col. .... .. 319.00 
Toshiba 
P321·SL 216 cps, 24-wire .... 539.00 
P351·SX 300 cps, 24-wlre .... 999.00 

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950 

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 

Educational , Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A1 , Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal end company checks require 3 weeks 
10 clear. For lasler delivery, use your credil card or 511nd cashier's check or bank money order. Credit cards are nol charged until we ship. Pennsylvania residents 
add 6% sales 1ax. All pr ices are U.S.A. prices and are subiect 10 change. and all Items are subject 10 availability. Defective sof1ware will be replaced with lhe 
same ilem only. Hardware will be replaced or repaired al our discretion within the lerms and limits of the manufacturer 's warranty. We cannot guarani&& com
palibilily All sales are final and returned shipments are subject lo a restocking fee . A 105 
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LETTERS 


Top-Down Gets Thumbs Up 
Although I enjoyed your In Depth section 
on Lisp (February), I found it unfortu
nate that "Lisp: A Language for Strati
fied Design " by Harold Abelson and 
Gerald Jay Sussman included an attack on 
top-down structured design. The authors 
claim that top-down methodology is 
" flawed" and that it cannot be used to 
create systems that are "robust" because 
it does not let designers "stratify com
plex designs ." 

This a sertion is simply not correct . 
Top-down design and the stepwise refine
ment that i inherent in the approach pro
vide a methodology in which stratifica
tion is the nonn. You can't use any of the 
CASE tools based on structured design 
techniques without becoming immedi 
ately aware of the conscious development 
of different levels of abstraction, with 
hidden detail at each level. 

Beyond this narrow issue, it is regret
table that someone as experienced as 
Harold Abelson would think it neces ary 
to mount an attack on a methodology that 
has produced many useful, flexible, and 
reliable sy terns . After years of bickering 
about the merits of different languages 
and programming environments, it has 
become obvious to most ofus that there is 
no unive~ "best method" to be applied 
to any or all of the work we ask computers 
to do for us . The Lisp environmem may 
offer advantages in some situations, but a 
Modula-2 or SQL environment might be 
preferable in others. 

A good ca e can be made for under
standing Lisp and the manner in which it 
can aid analy is, but we should be con
scious of the warning given by Edsger 
Dijkstra in his book Selected Writings on 
Computing: A Personal Perspective 
(Springer-Verlag, 1982): "The tool!l we 
use have a profound (and deviou !) influ
ence on our thinking habits , and, there
fore , on our thinking abilities ." The task 
facing system designers is not to master 
one language or methodology , but to de
velop the knowledge and flexibility that 
allow selection of the most appropriate 
tools for the job to be done. 

John Boddie 
Newark , DE 

Conveying Information 
Mathematical theory is so many years 
ahead of its practical use that mathemati
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ciaos are eager to find a fie ld in which to 
apply their knowledge , lest some would 
say they are useless. 

Dr. Claude E . Shannon seems to be 
trying to apply the mathematics of proba
bility to something somewhere. His aim, 
and perhaps his victim, seems to be 
information. 

Let ' s look at the example selected by 
Ramachandran Bharath in "Infonnation 
Theory" (December 1987): "If you have 
a 10-year-old son , and someone teUs you 
that you have a son, no information has 
been conveyed." The man who believes 
that no information has been conveyed 
will become poor indeed. If messages in 
daily life were scanned only for the sim
plest content , there would be no commu
nication at all- and maybe no human 
culture. 

In the example used, the parent of the 
10-year-old son now knows that the per
son speaking to him also knows that the 
son exists and that this person thought he 
was the first to tell the parent. That is part 
of a certain content. And in combination 
with the context, the content-probable, 
hypothetical , and so on- would be much 
larger. 

You could write a book about all these 
contents of the sentence . But I am not a 
mathematician, and maybe for a math
ematician there is only noise in my 
message. 

M.-C. Stricker 
Strasbourg , France 

Speech Software from Dataflo 
I bought my Heath HV-2000 speech card 
after reading about it in What's New 
(January , page 86) . I wanted to write a 
pelling tutorial for my second-grader, 

and I thought the task would be relatively 
easy. 

Programming the card was a snap, but 
developing a fully integrated program 
that was tailored to the needs of a 7-year
old was something else. 

When I called Heath to find out what 
program were avaiJable for the card, I 
was disappointed to learn that there was 
nothing on the market. Ever optimistic, I 
called my local bookstore and discovered 
that a nearby software company publishes 
an entire line of educational programs for 
the card . 

The company i Dataflo Computer 
Services (HC 32, P.O. Box l, Enfield, 

NH 03748, (603) 448-2223) . I purchased 
Dataflo ' Spell And Tell program, and it 
has proved to be the perfect program for 
my child. The company ha several pro
grams, and some of them even come in 
foreign languages. 

I'm sure other users ofthjs card will be 
happy to know that there is software for 
it. 

Dennis Draper 
West Lebanan, NH 

While attending the Northea t Com
puter Faire in Boston last year, I was in
trigued by the educational speech oft
ware offerings of a small New Hampshire 
finn, Dataflo Computer Services , which 
were exhibited on both IBM and Apple II 
machines . To date, this is the only ready
to-run speech software I've been able to 
find. 

My only hesitation aro e over the 
prices of the two supported speech syn
thesi s boards for the IBM , one from 
Votrax and the other from Artie Technol
ogies. Both cost over $200. For some 
users who \\IOWd like to give their chil
dren talking educational oftware, this 
might seem a steep investment. 

But, lo! Good ol' Heath now advertises 
a speech board in kit form for only 
$89.95 . A call to Dataflo confmned that 
its entire educational speech software line 
(including several pelling and math pro
grams) is now available in a version for 
the Heath board. I also learned that , for 
tho e who already own the VotraJ{ or 
Artie synthesizers and are inclined to
ward writing their own peech program , 
Dataflo offers SONCOM, the only utility 
the company knows of that allows access 
to those boards from compiled BASIC . 

As always , Apple u ers are in a differ
ent boat. Apple Il mu t use Applied En

continued 
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Who Says FoxBASE+ 

is Better than dBASE"? 


The Experts! 

Nicholas Petreley, lnJoWorld Revieu Board: 
"FoxBASE ha. outdone itself. Once again, FoxBASE + earns 
an "excellent" in perfo rmance, with kud os for responding to 
user suggestion . For heer productivily, there i no other 
choice." 
P. L. Olympia, Founder & Presiden t, Internat ional Dbase 
Users Group I Government Computer ews: 
"FoxBASE + i a up r harg d dBASE, with all th feature 
Ashton-Tate forgot. If you re into eriou dBASE deve lopment 
and have not tried Fox BASE+, you are living in the dark age 
and wa ting your company's mon y." 
George F. Goley rv, Contributing Edi tor, Data Basect 
Advisor: 
"The product i fast, very compatible, fast, easy to use, fast, 
relatively inexpen ive, and very fast. In every t st, FoxBASE+ 
outp rformed th other product . And people who answer the 
phone at Fox know what they are talking about. • 
David Irwin, Former President/CEO, Data Based Advisor: 

"From the dBASE compatibili ty standpoint, FoxBASE + is fl aw

less. From the peed tandpoint, FoxBA E+ i unbelievable. 

From the " lazy factor" standpoint, FoxBASE + is perfect." 

Glenn Ha.rt, Contribut ing Edi tor, PC Magazine: 

"Initial tests of FoxBASE+ wer imply tunning. In many 

ways, FoxBASE+ giv you the best of both world : all the ben

efits of interactive development and debugging, plu the speed 

and code protection of a compiler." 


Pat Adams, Fottrider, l ntemational Dbase U.·er · 
Group/NYPC Consultants SIG: 
"Imagine a dBASE without bugs! Imagine a dBASE that is at 
least ix times faster and come. with its own ru11ti me 'com
pil r.' Imagine a company who e t ch support department i 
reachable on t.he fir t telephone call , and who e staff kno\ s 
what it is talking abou t. Imagine all that- and more -and you 
have FoxBASE + .' 

Adam Green, Contributing Eci'ilor, Data Based Ad'IJi.sor, 
dBASE Au.tho'I': 
"For the PC, FoxBASE + has con i"tently et the performance 
tandard for dBA E compatible languages. For th tacintosh 

FoxBASE +/Mac will set tandard for innovation and leader-
hip in a new dBASE implementation." 

Don Crabb, Contributing Edi t01; 111/o Worl<l: 
' You can expect blazing speed on the Mac. FoxBASE + /Mac 
breezes pa t tests that have proven stumbling blocks for 
Macinto h databa. e. in the past. FoxBASE+ /Mac combin s 
complete dBASE compatibi lity wi th a genu ine Macinto h 
us r interface. ' 

Why not join the experts - get your copy of FoxBASE + now! 
Visit your nearest quali ty oftware dealer, or order directly 
from us by caUing ( 419 ) 874-0162. 

Because when it comes to speed, compatibility and value, 
nothing runs like a FOX! 

~~~~~~F~~Fox Software~~§ 
Nothing Runs Like a Fox. 

FoxBASE, FoxBA E+ and Fo.~BA E+ M ore trademarlc Fox Software Inc. (41 9) 74-0162 
or Fox Software, dBA E and dBA E Ill PLUS are trademark 11 8 W. South Boundary FAX: (419) 874- 678of Ashton·'l'lll , Macintosh is a trademark or Apple Computer, Inc. 
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The right place at the right price. 

Make reservations at any Best Western, 
see your travel agent, or call toJl-free 
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gineering' more ophisticated Phasor 
board, which costs about $179. 

All the same, it appears that after 
being little more than an experimenter's 
curio ity for some time , speech synthesis 
is beginning to carve a practical place for 
itSelf in the personal computer market. 
Shades of HAL! 

Michael Dawidziak 
Central Islip, NY 

MathCAD and Bessel Functions 
George A. Stewart 's review ofMathCAD 
2 .0 (February) was thorough and infor
mative. The comparison with TK Solver 
Plus and Eureka was especially helpfuJ. 
However, Mr. Stewart is incorrect when 
he states that TK Solver Plus lacks built
in Bes el functions. TK Solver Plus does 
have Bessel functions , but they 're not 
mentioned in the reference manual . The 
manual, Application Notes, covers the 
Bessel function feature on page 4-2. TK 
Solver Plus also include the gamma 
functjon a well as the Gaussian error 
function . 

Programs like TK Solver Plus, Math
CAD 2.0, and Eureka add a new dimen 
sion to computing. Engineering and sci
entific problems of ignificant djfficulty 
that could previously be solved only 
through cu tom programming can now be 
solved much more easily. Setting up 
problems with the e programs is much 
easier to learn than programming, and 
you can set up most problems much more 
quickly than you can write a conventional 
program. I have found TK Solver Plus 
very valuable in teaching various engi
neering courses. 

Edwin G. Wiggins 
East Northport, NY 

Answers on AI 
I am writing in response to Marin David 
Condie' s letter (January , page 30) . Thjs 
letter raises two questions , the simpler of 
which I shall answer first. 

Should artificial intelligence (Al) re
search be upported if it i unable to 
achieve its stated goals? Yes . Research 
has given us many practical applications, 
such as expert system , and promises 
more, such as natural language process
ing. Research of any type always pay off 
if you are persistent. As long as it pro
duces results, whether they are practical 
or theoretical , it should be supported. 
Thi can be answered only by comparing 
its merits with the relative merit of other 
endeavors. 

Can AI achieve it goal , or are there 
inherent limits to it? We do not, as yet, 
know the extent of AI and what is po i
ble . It is difficult to say if there is an in
urmountable barrier somewhere in thj 

continued 
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Did You Know? 

Everex supplies a complete line 


of modem products 

Whether you own IBM® PCs, XTs.. , 
ATs® or compatibles, PS/2 .. systems 
or Apple® Macintosh"' computers, 
our complete line of Evercom"' 
modems will work for you . 

From the early days of the IBM PC, 
Everex has delivered quality add-on 
products at affordable prices. Our 
most recent introductions are the 
pocket size, full -featured Mini 
Modem and one of the first internal 
modems for PS/2 systems. 

!Ynu., !nm;im. MlAI Moda:n a.nd E'°ul'l.a &ff' tndnnuN. •nd evr:a 
for Dai~ 111 ~f:Nd 1nict.-mlrk of RHtt&$)'11tm.9. tnc... IBM and 
AT .,. ref;IJlft'ed rtatkmarU •Ml PC. n •nd PSl2 •rr trwdnnarlu o( In 
lor:mal14Nll 9utlnet11 M.11('.hll'ltt CQrp App l• Ui I f'tlltt•Nld ~l and 
Mad n1Mh LI a fn.dnnuk Ha:nad fg Apple Campu1n, lnc. M.f'IP lf I 
1,_dc-marlt.. of M1CROCOM. tnc.. Cl C~t IW EnTn Sprema. I~ AD 
ttg.hb.r~ 

Quality and Features 
at Affordable Prices 
If you need an internal modem for 
your home system, a Mini Modem"' 
for the road, or a rugged external 
modem for work, an Everex modem 
can satisfy all your data commu
nications needs . 

Everex modems are a cost effective 
way to add data communications 
capability to your personal compu
ter. Being a large volume supplier 

of modems, Everex has extensive 
experience in developing and 
supplying modems. 

Industry Compatible 
Each Everex modem assures 

you of compatibility with existing 
standards no matter where you 
are in the world. Our Everex 
engineers are active on national 
and international committees 
developing communications 
protocols and the latest standards . 
This involvement strengthens our 
commitment to the industry and 
assures our customers 100% com
patibility with other modems. 

~ 
I 
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The Latest Technology 
The Everex family of data modems 
now includes FAX capabilities with 
our EverFax"' product. The EverFax 
12/48 offers the simplicity of Fax 
communication through your PC 
with over two million facsimile 
machines. When you can't afford 
any transmission errors, Everex has 
MNP "' error correction moderns (in
ternal or external) at 2400 bps for 
PC/XT/AT and PS/2 computers. 

Our Commitment to 
Data Communications 
The name Everex has come to mean 
quality, reliability and outstanding 
customer support in modems. So 
whatever your data communications 
needs, Everex has the right 
product for you. 

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

in USA 1-800-821-0806 
in Calif. 1-800-821-0807 

£V£R/01EXc9llonc11. 

48431 Milmont Drive, Fremont, CA 94538 
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D BUSINESS 1-EZ-FORMS busmess l0tm Igenerauon. completion and prtntrng program. 
0 CAD 3-The PC -Flow t .0 compuler aided flow· 

chan goneradon program. Color gtaphlcs required. I 
~	 COMM 48,b~<!.·!l ·&-(5 disksI Join \he world ot 

sysops wilh A~ Bullelin Board System 14 1 D. I 
~	 DATABASE 18,b-(2d1sks) F110 Express 3 e I 

menu drr.1en general purpose database manage< 

0 EDUCATION 1-ln teracrlve DOS tutorial tor new I 
PC usetS. Makes learning DOS painless. 

[g] FINANCE 1a,b-<2 disks) PC Accountant 2 o I 
personal bookl\eeprng and lrnanco management. 

0 GAMES 1- 3 -D Pacman, Kong. Spacewar. Jan~ - I 
Joe. fulUfistic Fhghtmare and more. Color required I 

0 GAMES 2--0ube<t Pango, Cenupede. dun 
geons and dragons stY1e Zomre, elc . Color req . I 

0 GAMES 3-Blad<jaClc wi.n customizable rules. 
Armchair Ouarte.back (you call plays), and more. I 

0 GAMES 4-Star Trek. the Castte adventure 
game. and the ong1nal Colossal Caves Adventure. ~ I 

0 GAMES 5-The Hack advemure game from lhe ~ I 
urover.;llJe:s. Like Rogue. only much ncher. Iii 

0 GAMES 6-Pinball, Othello, Dragons, Sopwith I 
(fly a Sopwilh Camel) and more. Color required 

(fil INFO 18,b-<2 drsks) Cooking recipes database I 
with keywortlllngred1&nt re trieval . Add your own. 

(g] MUSIC 2a,b-{2 disks) PianoMan 3.0 polyphonic I 
music racordong and pla)t>acl< programn ORGANIZER 1-0esHeam. a SodekiClc clone. I 
and the Judy personal calendar program. 

0 PRINTER 1-Resident print control and lent I 
uuhty, lnte!lgem spooler, banner maker. and more . I 

LJ SIMULATION 1-Maze making program. MITs 
Lite srmulallon. starlields. elc. Color graphics req. I

0 UTILJTIES 1- A coUection cl Invaluable general 
P<Jl'Pl)Se DOS u11~~es. An absolute must for all. I n UTILITIES 2-More invaluable DOS u!j!IJes 1n· I 
du<lng ween bumou1. ram disk, and more 

D UTILJTIES 3-A comprehensive set ol debugging I 
and diagnostic urnilies lor monitoring your computer. 

NEW RELEASES1UPDA TES 
D BUSINESS 2-Eicprnssgraph business graphics. 

Char1 yoor data and lind lrends. Col()( graphics req. 
(g] CAD 1a,b-<2 dlsk.s) F1ngerpalnt 1.2 advanced 

painting and Ahamlra objec! oriented design. Color. 
[II CAD 2a, 2 disks) DanC•d3cl, an advanced 

2Dr,JD dra"rng program wlanima1rot1 . 640K. color 
~ COMM 28,b-<2 disks) Procomm 2 42. an excel

lont modem prog<am wi1h terminal emulation. 
[J EDUCATION 3-PC-Fastype 1.20 typrng Mor. 

ideal for beginners and advanced s!Udenls alike. 
(fil FINANCES 3a,b-t2 disks) Express Cale J .12. 

a powerful ond user friendly spreadsheet program. 

D GAMES Stnker helicopter attack and AISk, the 
game ol world domination. Color requited. 

0 GAMES 12-Backgammon (play the oomputer) 
and Wliool of Fortune based on lhe gameshow. 

D GRAPHICS 1-Record and play back screen tm· 
ages! Ei<cellenl lor demo. etc. Color reQulred 

@] GRAPHICS 28,b,c--(J dlsl<s) An excelent 3-D 
sunace modelling Md shacing program. Color. 

(g] INFO 28,b--{2 disks) Zip·Phone. national 
areacode/Pfefix to z'!)<ode cross reference . 

(fil LANGUAGE 38,b-<2 drsk.s) The A86 J.09 
mac ro assembler and deb<Jgger for 8088l86/2865. 
SHELL 48,b-(2 disks) Automenu and HOM 11 
4.04 hanJ disk prog. lor custom lull-screen menus 

0 UTILITIES 5-Hard disk utili ties 101 verifying. lor
maning, parl<ing and optimizing your cisk dnves. 

0 UTILITIES 6-Advanced utl11tles inducing 
Mark/Release (remove resident ptogs wlo reboot!)

0 UTILITIES 7 - More actvanced utiiOOS lnclUd.ng 
Maste<l<ey (undeletes Illes horn hard cisks). 

(g] WORD 1a, 2 disks) ?C Wrne 2.7t , apowerftJ 
word processing system wlspell checker. laser supt 

Most softwam istod is sharewa1e or user-supported. 

35" tormaladdStd1s~ t25pa ed1rector .addS2 

I MicroCom Systems Cost of items __ I 

3673 Enochs Streat Shipping SJ,oo 


I Santa Clara, CA CA res tax I

I 95051 Total encl. I 
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field. Until it's reached, this question 
wilJ remain unanswered. 

What Mr. Condie seem to be saying
he does not explicitly state it- is that 
humans have a special piece of magic that 
no other animal ha and that cannot be 
duplicated in machines . The question be
comes, " How does the next generation 
acquire this special piece of magic?" 

Children grow up to be a smart a , 
and, in some cases (e.g., Einstein), much 
smarter than their parent . Their devel
opment is based on two factors : the genes 
they inherit and the environment in which 
they grow up. I this special magic trans
ferred by the environment? Do we te.ach 
children how to be intelligent? And if we 
teach children, why can't we use the 
same methods to teach machines? The 
answer often given is that children have 
intelligence built in ; we are only expand
ing on what is already lhere. If so this 
leaves genetics as the means of transfer
ring this magic. All we ne«I to do is to 
map out the human chromosomes and de
cipher the coding. Since function is inde
pendent of the hardware, it is po sible to 
have intelligent machines. 

No? Well, what's left? Nolhing. Or, 
rather, no known mechanism . Let' a 
sume there i an unknown mechanism in
volved. One of its properties is that th.is 
unknown, unpredictable, and uncontrol
lable but reliable mechanism is suppo ed 
to transfer this special magic from adults 
to their children. Yet, if we make a con
ciou effort to u e it, it will always fail. 

To an wer Mr. Condic's la t ques
tion- why do AI researchers seem un
aware of other work on intelligence?
they are not. Many of these authors make 
the assumption that humans have a spe
cial omething that they cannot possibly 
duplicate . (The above di cu ion show it 
must be duplicated for our children to be 
intelligent.) Since the researchers dis 
agree with this , they ignore these tudies 
becau e they do not pertain to their work. 

Shawn Corey 
Winchester, Ontario, Canada 

A Can of Worms 
We were gratified to ee Wayne Rash Jr. 's 
review of the Optotech 5984 drive in "A 
Quintet of WORMs" (February). Clear
ly, Mr. Ra h has identified many of the 
important factors that must be considered 
when selecting a WORM drive. 

In the interest of accuracy, we at Opto
tech feel compelled to correct one re
mark. Mr. Rash stated that it take "a 
minute or two" for our drive to spin 
down . While it may eem like that to Mr. 
Rash, our watches here tell us that it's 
more like 6 or 7 seconds. 

In February we released a single-board 

performance by a factor of 2 and elimi 
nates the bulky double-board controller 
that Mr. Rash was working with. In addi 
tion , the software that accompanie our 
new release has been downsized consid 
erably by exploiting any EMS memory 
the user may have. This allows large pro
grams like Ventura and AutoCAD to be 
executed while our driver is loaded . 

E<iwc1rd Beshore 
Manager, Applications Engineering 

Optotech 
Colorado Springs. CO 

I would like to thank Wayne Ra h Jr. 
for his review of WORM optical disk 
drives . However, I would like to point out 
one erious error and everal ignificanl 
omis ions. 

Mr. Rash incorrectly states that the 
Maximum Storage drive is made by ISi. 
The APX-3200 Optical Storage Sub ys 
tem i designed and manufactured by 
Maximum Storage. 

The omission were due largely to the 
lack of explanation about the very differ
ent software implementation . Only 
Maximum Storage and IBM add an opti 
cal file system shell to DOS. All the other 
WORM optical disk drives are imple
mented a magnetic disk emulator . 

Thi difference in implementation ap
proach shows up in disk overhead, file 
system functionality and data portabil 
ity . The magnetic disk emulators typi
cally consume large amounts of overhead 
becau e they are emulating a system that 
was not designed to conserve disk space. 
Other features unique to WORM storage 
application that are not supported by 
emulator software include multiple-vol 
ume partitions and full file audit (who, 
what, when, and so on, for each file 
entry). 

The most important aspect of WORM 
data storage suggests that the data may 
outlive the machine that was used to gen
erate the data. It is , therefore, imperative 
that the file system used to access data on 
a WORM djsk be portable to and support 
the capabilitie of other operating 
systems. The MAXSYS-DOS system is 
the only WORM file system available that 
has this capability. 

Maximum Storage recently announced 
ver ion 2.0 of MAXSYS-DOS; it is fa. ter 
and more efficient and has more func
tionality (e.g., executes progrdITJS on the 
optical drive, supports multiple drives , 
accesse previou file versions) than I . 1, 
which wa - used to derive the benchmark 
data for this article . 

David R. Wooten 
Vice President, Product Development 

Maximum Storage In c. 
Colorado Springs. CO 
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• • .and a complete line 

of graphics adapters 


Everex is the only graphics board 
vendor you need. Whether you are 
selecting your first personal com
puter or buying hundreds for your 
office, choosing the right graphics 
card is easy with Everex. With 
PGA, VGA, EGA, CGA, MDA, or 
ultra-high monochrome resolution, 
Everex has just what you need . 

Everex has been there 
From the Beginning 
Everex introduced the Graphics 
Edge"' graphics card for the IBM® 
PC in 1983, providing the then 
unique capability to run CGA and 
Hercules® programs on the same 
monochrome monitor. Since those 
early days of the PC, Everex has 
continued to innovate graphics 
technology, bringing new products 
to the marketplace. 

Compatibility with 
Existing Standards 
All Everex graphics adapters are 
fully compatible with all the existing 
graphic modes established by IBM. 
And while we include unique 
features on many of our graphics 
products, we make sure that none 
of the established standards 
are compromised. 

Advanced Engineering 
The Everex dedication to excellence 
has led us to develop our own pro
prietary chip sets. This allows us 
greater control in the design of our 
graphics cards. Our use of ASIC 
(Application-Specific Integrated 
Circuit) technology reduces chip 
count for cooler operation and 
improved reliability. 

Most important, our own chip 
sets enable our design teams to 
incorporate the many special 
features you have requested, while 
maintaining the standard features 
you have come to expect from 
Everex products. 

for you . 

Fully Tested with 
a Human Touch 
We hand test every Everex graphics 
card for true color and tone on a 
video monitor in our factory before 
it's shipped. So before you ever 
install your Everex graphics card, 
we've made sure that it's just right 

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

1-800-821-0806 in USA 

1-800-821-0807 in Calif. 

[..,.,, ond Cnphla Edgt .,. ....i-u1.s. aM E\'ER '"' EJ<nllm« ... ..P.rml 
rr-~ c9 Evnn SY"'r-MS. lni;;:. llliM II a .«Cd tr-.dfiNl"k 1.nd PC !,, • tr~r\. 
of 1nllf'l'l'Uuan..I BtWNu MAchlnn Corp. ~ln b. • ~1nmi ~citH~ 
Cnmpulrr Tn::hndug)', loc ~C~1 1911!1 fvnn Sptnnt. lrM". AU ~t.11 rdttY~. 

48431 Milmont Drive, Fremont, CA 94538 
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LEITERS 


68000 Relative Addressing anywhere in the address space, without 
I was int((fested in Mike Wilson's com using registers: 
ments about position-independent code 
(PIC) and the 68000 relative to the size of RPSH PEA RDISP-2(PC) return 
a code segment in his review " MPW C address 
for the Mac" (February). Here are a few PEA 2(PC) current 
comments: address 

For anyone who is curious, 32-bit per- JPA.D ADD.L #JDISP, (A7) make 
onal computer relative addressing can * target on stack 

be accomplished at the assembly level on RTS jump 
the 68000, though not as readily as on the RDISP SET *-RPSH displace 
68020. * ment to return to code 

The folJowing code sequence will * continues here and, after the 
cause a position-independent call or jump * procedure is declared, 

Ifyouthink Y.OU canbuya 

better Ccompiler,don't. 
We'llbuy it for you. 

Buy Lefs c~ with csdN 
for just $75. Ifyou're 
not satisfied, get 
Turbo Cor QuickC. Free.* 

Why are we making this Incredible o/Ter? Because we're absolutely cer
tain Lets C and csd C Source D bugger are the best C programming toot -· 
you can own. 

Rest assured U1at. like its competition. Let's C features Incredibly fast 
In-memory compi.lation and produces extremely tight. high quality code. 
The differences Ile in how much faster you can perTonn other programming 
chores. 

Our debugger. for t:xample. can cut development time In half. But thats 
not all: 

"csd is close to the Ideal debugging environment ... a definite aid 10 
leaming C and an tndtspensable toolfor program development.·· 

- WtUiam G. Wong. BITE 
And comparatively speaking: '"No debugger ts Included !n the Turbo C 

package . .. a sertous shortcoming.·· 
-Michael Abrash. Prof(rammer"s Journal 

Unl!ke our competition. Lets C includes Its own full-featured assembler. 
realurcs documentation with complete examples and technical support with 
complete answers-U1cflrst time you call. 

LET'S C AND csd FEATURES
LErS C: csd: 

• Fui UNIX COffill'•b•l"y ""' complelO •oetwo in Gs.ourc.e cooe ra usembler 
labrlil"'" • PrOYlOe'S seip.;1ra.1es.ource.. ev~kJ.lOOll:====J::. ...tc>:1&11om1ucllly OOl~.s 10 e• ror1 • Many pcwerlul utllltlC'J ~rna.~e. tJ1ogr11m and history Windows 

• tnclll0e1 both smil ;u'ICI laroe rmmor~ usemblec. ard\iwr • Al*lt)' 10 set •l"IU PolfWS lr"ld moMIM 
rnodtJ • MlcrofMACS PuM i;crtt:n t1.1 tM 'ful1' ._.aui11bNis 

• lnteoB'lld tl'Mt0Nnl11 1 or comtnlncl SOltJUICOde~ • C"1 ~IOBClt...e~ Mhi>I• •nyC "'ll'essooo 
r..e ...\tflKt • SupO(Jled by dolens QI tnm.1 p3r l:t • Can tuCIJ11 lfl)' C funcOonlflyoui program 

• 8037 sensrno •lld s.upoort 1mr1es ."'°' """ lund""1 

So tfyou"rc lhlnk!ngaboutbuytnganyother C compiler. think again. 
But this offer is only available fora limited lime. So think fast. And sec your 
software dealer or call 1-800-MWC- I700 soon. ( 1-312-472-6659 In Hllnols.) 
Tu exchange Lc t ll C and csd for Turbo C or QulckC. rewm rcgtsu·u11on rord wllhln 15 day~ t)~urehru.t: 

~'~=-·=-~w~~~~r;:t':;:;;:'J~:~~~~O~)r,:'~r~:~~':'~::~~~..~~~30a:;~~~.~~::°J~~~ 
on t<lcphonc or<krs. 

'IJ Mark11111 Willlams 
Company 

1430 Wes! Wrigh1wood, Chicago, Illinois 60614, 312-472-6659 
Q 1988 Mark Wtlb.un< Comp.tny 
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JDISP SET PROC-JPA.D displace
* ment to procedure 

The symbol it in an expression is the 
current location counter. At run time, the 
processor pushes the return address, 
pushes the address of the ADD instruction , 
adds the constant difference between the 
last address pushed and the procedure en
try address, then pops the procedure ad
dress into the computer. For a simple 
jump, the programmer will not push the 
return address. 

You can generate a faster, and more 
understandable, call or jump using a 
register: 

and after the procedure 

MOVE.L #JDISP , AO procedure 
offset 

JPAD JSR -2(PC I AO.L) PC = PC + 
offset 

* 
declaration 

JDISP SET PROC-JPA.D 

At run tjme, the offset to the procedure 
is loaded in a register; then the return ad
dress is pushed and the offset is added 
into the computer, adjusted by the space 
consumed by the instruction extension 
word . On a personal computer, relative 
data addressing for jump tables and such 
beyond the 32K-byte limit can be gener
ated with the Ianer method . 

Most assemblers should be able to han
dle the order of declaration given above. 
It is faster and cleaner, of course to u e 
the 32-bit branches allowed by the 68020. 

Now. as to whether it should be done 
or not , part of the PIC methodology is the 
idea that large programs should be di
vided into maller, independent, commu
nicating pieces. When the 68000 was 
designed, it was hoped that the PIC meth
odology would eliminate the need to 
jump directly to code more than 32K 
bytes away. System calls and interprocess 
communication were thought to provide 
the necessary flow of control. Whether 
these are really sufficient is still not 
known . In the meantime, the 68020 is 
proof that PIC-oriented architecture can 
function well with the traditional 
methodologies. 

Joel Manhew Rees 
Salt Lake City, UT 

Sequel to SQL 
SQL/QIT is another database package 
that would hold its own with those dis
cu sed in the January BYTE. In fact, 
from some of the local benchmark 
against Oracle and Ingres, it could be 
considered superior. However, later revi 
sions of Oracle , at least have since been 
released. SQL/QIT is a homegrown Aus 

con1in11ed 
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• • .and a complete line 

of tape backup products 


Since 1984, Everex has been an 
industry leader in the PC tape 
backup market. Every day, Everex 
tape products are used to protect 
data on IBM® PCs, XTs"' , ATs® or 
compatibles, PS/2"' systems and 
Apple® Macintosh"' computers. 

A Wide Selection 
Because we know that everybody's 
backup requirements-and 
budgets- are different, Everex 
provides a wide selection of tape 
drive models . You can choose from 
cassette, mini-cartridge, or cartridge 
tape drive models that have 
capacities ranging from 40MB to 
125MB. 

e~ • .. ...~ .. and E''ll tm ~ •. 1-.p•irre<1 tndnnarlt. ot 
Ewrft s;,......_. tnc_ rqillmTd tr~ and PS12. PC.. XTrrtM and AT ~ 
and Mk:ro ~ att tt~ ol In~ lilliMM Maich.inn esp_ 
App&- .. 11 ~ ll'MlrmMtc and~ ii .I b~~ tlLt 

Apple- Cocnputn. Inc ~ lllll .1 ~!!'"~ Di NawU Inc.. 
O Copyrigh1 l• Eft!D S.,.,.,.,.. tnc. All rig.hU. r8'1W!d 

And, to reduce your overall backup 
equipment costs, you can share one 
external tape drive among several 
PC systems by installing controllers 
in each system and rotating the 
tape unit from PC to PC. 

PC to PS/2 and 
Back-Effortlessly 
With our Micro Channel'" tape 
controller, Everex provides backup 
capability for the PS/2 family of 
personal computers. And, because 
we maintain the same data 
recording format between PCs and 
PS/2 systems, you are assured of 
error-free data migration between 
PCs and PS/2s. 

Backup Software that 
Thinks for You 
Everex supplies easy to follow, 
menu-based software with all of 
its tape systems. You can save or 
restore an entire mirror image of 
your disk, including non-DOS 
information. Or you can restore 

individual files from a tape that 
contains a complete image 

backup. Backup and 
restoration of data over 

-

Off"'rll/illl

lf11fllllll 

Novell® networks, including the 
Bindery and Trustee files that 
contain Novell network security 
information, is another standard 
feature. 

And, our software-guided 
installation and configuration of 
both hardware and software makes 
instaJling our tape system a breeze. 
The tap diagnostic utilities are the 
most extensive available, and if you 
get lost, we offer context sensitive 
on-line help information. 

Friendly, Knowledgeable 
Support 
In case you might need help, our 
knowledgeable Technical Support 
Staff is ready to answer your 
que tions. They know our product 
inside and out and are ready to 
provide expert assistance whenever 
you need it. 

For more information or the name 
of your nearest Ei.rerex dealer please call : 

in USA 1-800-821-0806 
in Calif. 1-800-821-0807 

~~EEVEREX 
EVER tor EXce1t&r1ce 

48431 Milmont Drive, Fremont, CA 94538 

Circle 109 on /Utuhr Service Card (Dealers: 110) 
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t:ralian product that was developed by 
Queensland lnfonnation Technology . 

SQL/QIT has an additional forms 
package that provide the user with a 
powerful tool to design screen forms or 
hard-copy reports without having to use 
ancillary programming languages and 
compilers . Its features , on paper, appear 
similar to Oracle constructs, in that each 
field can have "triggers" attached to it, 
such as ON_ENTRY, ON_EXIT, and 
ON_ CHAR. Other features of the forms 
package include subforms that allow 
multiple rows of the same type to be dis

played and scrolled both forward and 
backward . 

Another powerfuJ feature that is not 
mentioned in the article is the product's 
ability to nest a SELECT statement within 
the SELECT corrunand to generate a col
umn. For example, 

SELECT NAME , (SELECT GROSS FROM 
PALDETAILS 

WHERE PALDETAILS.SALARLCODE = 
EMPLOYEE.SALARY_CODE) 

FROM EMPLOYEE 
WHERE EMPLOYEE.DEPT= 'SALES I 

ONLY FORTRON 

COMES WITH 


ONE FULL YEAR 

OF SERVICE. 


FREE. ON-SITE. 

When you buy any Fortran 286 and 386-based IBM-compatible, 
one fu ll 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 toll-free for more information, and for the name of your 
nearest Fortron dealer: 800-821 -9771. In California,(408) 432-1191. 

Small Foolprint 60286 
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80386, 16 MHz or 20 MH> 

l:Clril~N 
2380 Qume Drive, Ste. F 

San Jose, CA 95131 

Deslllop 80286 or 80386 

Circle 116 on Reader Service Card (DEALERS: 117) 

This facility can provide a more efficient 
query compared to a table copy, because 
of the additional overhead involved in 
table joins and because the number of 
rows considered is reduced by the WHERE 
clause. This means that there will be 
fewer rows to determine the value of gross 
pay . 

Being able to use nulls is an important 
feature for any user confronted with 
missing data values. The use of an arbi
tary value like -1 or - 999 to show a 
mjssing value means that these rows need 
to be filtered out before any mathematical 
functions can be employed on that col
umn. This becomes even more of a nui
sance if the missing values occur in dif
ferent rows of different columns, because 
it means that no mathematical function 
can be used sinlUltaneously for different 
columns in the same query . 

Routines can be used within SQL/QIT 
by embedding SQL commands within a 
routine table, thus saving retyping similar 
queries because placeholders allow for 
variables to be sub tituted within a 
corrunand . 

As a user of the Open Access database 
module, I found that some queries were 
faster than SQL/QIT. It remains to be 
seen whether this would still hold true for 
large-scale databases. However, Open 
Access employs only a subset of SQL 
corrunands , so many direct SQL queries 
would require a print mask to implement 
them in Open Access , if indeed they 
could be done at all (e.g., correlated 
subqueries). 

One area where relational databases 
really fall down is in generating a two
way table, because a table copy has to be 
made for each column that is generated. 
Such joins are very expensive in terms of 
processing time. By contrast , Open Ac
cess has a table feature that greatly sim
plifies this procedure. 

I would like to commend BYTE for 
taking a serious look at benchmarks, and 
I hope to see more as competition be
tween SQL packages increases and fur
ther revisions are made to exis ting 
products. 

Such benchmarks should be expanded 
to include tests on large-scale (i.e., at 
least 50,000 rows) databases and com
parisons of computer resources in terms 
of memory and disk space requirements. 
Appraisals of the interface with third
generation languages like C are also nec
essary, because there are times when you 
need to choose whether to use fonns or a 
third-generation language . In applica
tions involving mathematical functions, a 
third-generation language is indeed the 
only alternative. 

CecChardon 
Taringa , Queensland, Australia • 



Everex has the Answer 

Whatever you need for your PCs, 

XTs"', A Ts® or compatibles, 

PS/2"' systems and Apple® 

Macintosh"' computers, Everex has 

the answer. Everex designs and 

manufactures products to enhance 

the power and capability of your 

system. 


From modems to graphics adapters 
and tape backup, Everex makes 
more than 100 products- inducting 
our popular hard disks, tape 
backup and memory/multifunction 
boards. Everex can provide the 
right solution- at the right price . 
And Everex products support the 
newest technologies, from OS/2"' 
to EMS 4.0. We also have advanced 
20 MHz/80386 and 16 MHz/80286 
personal computers. 

EW'l'ft. Iii• ~and EVD: fDt ~-1nptt'n'dtJ"itdmw-kolE~ 
Sytld\11. Inc l'C. XT. PStl ..nJ OSl1 ..,.. tradcini.1rlJ. and AT»• NpUftd 
rr~ Oii lmnn.M:lona2 !k&anal M.chtnft C~. A}'Plic '9 • ~ 
ti..mn.ar\ .Nt Madnf.Olil Mi • b~k~~ td ApPI CaB'lp.un Inc. C 
Cupytl:th1 tH E'l'l"ftt &y:lr..uv.. Inc ~ righ.a. morrrnl 

From our beginning in 1983, the 
people at Everex have provided 
quality products at affordable prices, 
with a commitment to personal ser
vice . Our honest, straight-forward 
approach has transformed Everex 
into a multi-hundred 
million dollar company 
employing over 1300 
people worldwide. 

With more than 175 engineers 
involved in research and 
development, we consistently 
develop the innovative PC products 
that you need . And because 100% 
of all Everex products undergo final 
assembly and test in our 250,000 
square foot headquarters in 
Fremont, California, we offer 
unparalleled quality, response and 
service to our rapidly growing 
family of dealers. 

A staff of over 200 service
oriented people is available to 
answer your questions and 
insure that orders are processed 
and ready to ship within 48 
hours. Everex also has 
knowledgeable people to help 
with technical support, too. 

From initial design through 
manufacturing, testing, and 
after-sale support, E verex' s 
complete dedication to 
quality, affordability, 

innovation, and service assures 
you of the best value in personal 
computers and enhancement 
products. 

So, whatever your personal 
computing needs, Everex has 
the answer. 

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

in USA 1-800-821-0806 
in Calif. 1-800-821-0807 

~~ii3EEV~v£~§!. 

48431 Milmont Drive, Fremont, CA 94538 
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Create Powerful 
Programs with 
Blaise TOOLS 

- -------· --------
Whelher you're an e pert or a novice, you can 
bencfi1 from using special tools 10 enhance your 
programs, make them reliable, and give 1hem a 
professiona! look. Wilh windows, menus, pop-up 
memory restdem programs, and communications 
suppori , Blaise Computing offers you a wide 
range of programming tools 10 let you take full 
advantage of the M icrosoft and Borland pro
grammmg envtronmems. All language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 
programs. 

C TOOL5 PL S/ S.O $129.00 
Full s~clrurn of general service utili1v functions 
including: windows; menus; memory residc111 
application ·: in1errupl service rou tines: intt:rven
tion code: and direct video acce for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and QuickC. 

Turho C TOOLS $129.00 
Windows and menus; IS Rs: i111erven tion code: 
screen handling including EGA 43-line text mcx:le 
support: direc1 screen access: and memory rcsi
de111 appl icmions. Carefully crafted specificall 
to complemen t Turbo C. 

Turho POWER SCREEN $129.00 
EW! Generdl screen management: paim screens: 

block mode data entry or fi eld-b ·field conlrol 
wi1h inswnt screen access. Now for Turbo Pascal 
4.0, soon for C and BASIC. 

urho POWER TOOL') PLUS $129.()() 
NEW V R JON! NowsupportsTurboPasca14.0. 
Screen, window, and menu management includ
ing EGA support : DO memory control: ISRs: 
scheduled intervention code; and mucll more. 

Turho AS"fNCll PLUS $129.00 
EW VERSIO ! Now supports Turbo Pascal 4.0. 

Interrupt driven support for the COM ports. 1/ 0 
buffers up 1064K: XON/ XOFF: up to9600 baud: 
modem and XMODEM conirol. 

ASY1 Cll MANAGER $175.00 
Full featured in terrupt driven supporl for 1he 
COM ports 1/0 buffers up lo 64K: XO / XOFP; 
up 10 9600 baud: modem control and XMODEM . 
For Microsoft C. Turbo C or MS Pascal. 

Kev Pilot 	 $49.95 
" uper-batch" program. Create batch files which 
can invoke program. and provide input to them: 
run any program unattended; create demonstra
tion programs: analyze keyboard usage. 

PASC ·\L TOOLS/TOOLli 2 $175.00 
Expanded string and screen handling: graphics 
routines: memory management: general program 
control : DO file support and more. For M 
Pascal. 

EXEC 	 $95.00 
' EW VERSION! Program chaining executive. 

Chain one program from another in different 
languages; pecif common data areas: less than 
2K of overhead . 

RUNOH' 	 $49.95 
Text forma 11er for all programmer-. Written in 
Turbo Pascal: Oexible printt:rcontrol; user-defined 
variables; index generation: and a general macw 
facility. 

TO ORDER CALL TOLL FREE 
800-333.8087! 

--~--
BLAISE COMPUTING INC. 
2S60 	 in1h Slrcet . Suile 316 Berkeley, CA 94710 (415) 540-$441 
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Jerry Poumelle answers questions about his column 
and related computer topics 

Multitasking Defense 
Dear Jerry , 

In recent months, you have spoken out 
strongly against the use of multitasking 
operating systems such as OS/2 for per
sonal computers. While I agree com
pletely with your philosophy of one per
son, one CPU, l djsagree that the CPU 
should be limited to a single task. I be
Ueve that the IBM PC and its 5-MHz 
clones are incapable of supporting a 
multitasking environment due to their 
Jess than overwhelming performance. I 
also believe, however, that the 8-MHz 
80286-based machines and 16- or 20
MHz 80386- and 68020-based machines 
are very capable of providing a useful 
multitasking environment. 

One of your major concerns seems 10 
be , "What can a muJtitasking system 
bring to a personal computer? " I believe 
that the biggest advantage of multitasking 
is that it will clean up the interface that all 
software has with the underlying hard
ware. You often mention problems you 
experience in trying to load termjnate
and-stay-resident programs under DOS 
in the correct order to make them all 
function properly. Under a multitasking 
operating system, this is no longer a prob
lem because those programs become one 
of the many processes managed by the 
operating system. They are activated by 
the operating system instead of each pro
gram using its own method of "waking 
up." In addition, the process no longer 
has to be aware of the state of other pro
cesses to function properly. This envi
ronment would greatly simplify the soft
ware developer's job as well as the 
configuration issues for the eventual 
users . Given your partiality toward these 
utilities , I uspect that you would find an 
environment like OS/2 much more desir
able than MS-DOS . 

Your concern that perfonning more 
than one task simultaneously on a single 
CPU would create performance degrada
tion is only partly true. ln any computing 
system, the CPU can easily be faster than 
many of the other devices with whlch it 
must interface. Machines based on the 
faster 80286 CPU and a!J the 80386 and 
68020 CPUs will have more time avail
able because of sla.v disk drives, printers, 
tape drives, and people. This time can be 
used to service additional processes run
ning on the machine. It is true, however, 

that when the mix of processes shifts to
ward exclusive compute-intensive tasks, 
performance degradation occurs. 

I currently use a Sun-3175 every day 
running Sun's version of Unix. If I want 
to do serious text processing, I don 't try 
to do comp il e or other compute
intensive tasks simultaneously. I do , 
however, edit text files, read my mail , 
look at spreadsheet fiJes , and check my 
appointment calendar while I am compil
ing. I typically have a Mandelbrot set 
generating in a background window 
while I do a lot of those tasks. When the 
machine becomes too slow, I stop some 
processes and run lhem later. I particu 
larly enjoy being given the choice of run
ning more than one program, as opposed 
to the designers of the operati ng system 
telling me that I am capable of doing only 
one thing at a time. 

Finally, many types of things that you 
like to do are implemented through ome 
hack or patch to MS-DOS; these really 
require a multitasking operating system 
to be done correctly. I'm referring to 
items li.ke electronic mail, networking, 
print spooling, and aJI those wonderful 
pop-up tools that you truly enjoy. 

I believe much of your oppositjon to 
OS/2 comes from a Jack ofunderstanding 
of the potential that it holds. I assure you 
that the engineers who have to use a PC
based product on a daily basis are truly 
excite.cl and welcome a multitasking oper
ating system- especially one with virtual 
memory. 

Dan Mutchler 
San Jose, CA 

Well. / 've recently been to a Microsoft 
co11fere11ce 011 OS/2 a11d talked with its 
systems architect , and I agree, ifthe com
pany can pull it off. it will be wonderful. 

I do11 't even question that Microsoft 
can make it work for the 386. I do have 
some worries ahout whether the company 
has made everything reliable for all rile 
various steps and revisions of the 286, 
and on that we 'II just have ro see. 

co111in11ed 

Jerry Poumelle holds a doctorate in psy
chology and is a science fiction writer 
who also earns a comfortable living writ
ing about computers presenr and future. 
He can be reached clo BYTE, One Phoe
nix Mill Lane, Peterborough . NH 03458. 
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COMPLETE • OSI • DOD STANDARDS IN A COMPACT 3-VOLUMESET 


VOLUME I: fHE OPEN SYSTEMS INTERCONNECTION (OSI) MODEL AND 
OSI-RELATED STANDARDS William Stallmgs. 

The first book on OS! related standards for pro
fessionals in data proc.-essing and data commu
nications, computer systems managers and cus
tomers. system designers and implementers. 
Bestselling computer book author William Stall 
ings offers in-depth ulorials, comparative analy
sis and technological commentary not found in 
the standard literature for each of osrs 7-layer 
an::bitec ure. 

OLUME 2: LOCAL NETWORK SIANOARDS. William S/aJ/ings. 

A clear analysis of the two most important OSI
related standards for local networks in wide
spread use by local network vendors and cus
tomers: 1he IEEE 802 and the new F'DDL Here, in 
a single volume, are complete details on LAN 
topologies (star, nng, and bus/tree). ransmfosion 
media (twisted pair. coaxial cable and optical 
ftberl mechanisms, protocols and more! 

Special topics include
• LOGICAL LINK CONTROL (LLC, 
IEEE 802.2), CSMA/CD (IEEE 802.3) 
• TOKEN BUS (IEEE 802.4) • TOK.EN 
RING (IEEE 802.5) • and FIBER 
DISTRIBUTED DATA INTERFACE 
(FDDI, ANS X3T9.5). 

Highlights include
• PHYSICAL LAYER (RS-Z32-C), (RS
449/422-A/423-A X.21) • DATA LINK 
LAYER (HDLC) • NETWORK LAYER 
(X.25, X.75, IP.ISO) • TRANSPORT 
LAYER • SESSION LAYER 
• PRESENTATION LAYER (ASN.1) 
and • APPLICATION LAYER. 

VOLUME 3: DEPARTMENT OF DEFENSE (DOD) 
PROTOCOL STANDARDS. 1¥11/iom Stollings, fu1JI Mockopetris, 
Sue Mcleod-Reisig ond Anlhony Michel. 
An outstanding tutorial and reference for a com
munications model which will be important well 
into the next decade. Includes detailed mforma
tion on the technology. implementahon, design 
and application of the 5 ma1or protocols man
dated for all DOD procurement programs, and 
many commercial local network installations. A 
"must" for anyone needing a clear understand
ing o the mechanisms and services of military 
standards. 

DOD standards featured
• INTERNET (IP) • TRANSMISSION 
CONTROL (TPC) • FILE TRANSF ER 
(FTP) for transfer of ASCD, EBCDIC, 
plus binary files • SIMPLE MAIL 
TRANSFER (SMTP) for electronic 
mail and • TELNET (TP). 

MEMBERSHIP BENEFITS• In addltion to geuing 1he 3-volume Handbook 
of Computer-Communications Standards for only $4.95 when you 10111, 
you keep sav10g substan1ially on the books you buy. • Also. you will 
1mmed1ately become eligible to participate in our Bonus Book Plan. wllh 
savings of 65% off the publishers' pnces. • Al 3-4 weeks intervals (16 
ii mes per year~ you will receive the Library of Computer and lnforma
non Sciences Book Club News. descnbing the coming Mam Selecnon 
and Alternate Selecuons. 1ogether with a dated reply card. • If you want 
the Mam Selecuon. do nothing. and it will be sent to you automatically. • If 
you prefer anolher selection. or no book at all , simply indicate your 
choice on the card and return ll by the dale specified. • You wi l l have at 
least 10 days to decide. If. because of late mail delivery of the News, you 
should receive a book you do not w nt , we guaramee return pos1age. 

TH E LIBRARY OF COMPUT ER AND IN FORMATION 
SCIENCES is the oldes t. largest book club especially 
designed for computer professionals. ln the incredibly fast 
movrng world of data processing, where up-to-the-moment 
knowledge 1s essential , we make it e sy to ke p totally 
informed on all areas of the 1nforma11on sciences. What's 
more, our selections offer you discounts of up to 30% or more 
o f publishers' pnces. 

II reply ca rd is missmg. pl.,,Ase- wrne 10 The Library er Compu1e r and lnforma· 
11on Sciences. Dept 7-ER7·5212t R1vers1de. NJ 08075, for membership mformn 
uon anct an apphca11on BYTE 5/88 
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I have no objection to multitasking if it 
works as you describe your life. I've just 
yet to see that happen on a micro. - Jerry 

Why Not Unix? 
Dear Jerry, 

Have you een the bunon that reads, 
" OS/2 =half an operating system"? 

The person wearing it is probably a 
Unix person, which leads me to the topic 
I wish to comment on. In the "Hackers 
3.0" section of your January column, you 
said , "I think of little that OS/2 promjses 
that you can ' t do with Unix." Me, too. I 
can also th.ink of a lot of things it doesn't 
promise that you can do with Unix, such 
as allowing multiple users. 

You mentioned that Unix. isn't going 
anywhere without a major backer , and 
that the obvious major backer is AT&T. 
Oh, no! Please, not AT&T. If it weren 't 
for the University of California at Berke
ley, AT&T would have destroyed Unix. 
How about a major backer being a cus
tomer? Like the Department of Defense, 
which just put out a bid for 4 or 5 billion 
dollars' worth of Unix machines. I don't 
think we will ever see even a $IOO million 
bid for OS/2 machines. 

As to whether there will be as many 
OS/2 users as Unix users a year after 

OS/2 come out: I don ' t think so. OS/2 i 
out as of this writing . There i no soft
ware for it, and you need an 80286/80386 
chip to fun it. Granted, the software will 
come, but those 8088 boxe will not all be 
upgraded to 286/386 boxes. 

Finally, you said that the main objec
tion to Unix was that it' s too big and too 
slow. I thought the main objection to 
Urux was that it i cryptic and difficult to 
learn. If it is too slow, then buy faster 
hardware. That is the solution Microsoft 
i offering for Windows . 

Note also that I am (and I assume you 
were) talking only about microprocessor
based computers . If you were to include 
all computers, many of my above answers 
would be subject to change . 

Mkhael Tighe 
Freehold. NJ 

I suspect tha1 Microsoft/IBM will be 
more than happy to leave the 808618088 
market to Unix. Unix on a vcmilla PC is 
like a dog playing chess: You don't expect 
it to be done well; the miracle is that it 
can be done aI all. 

Withow a major backer, Unix is not 
going to go far in the micro community. 
The obvious candidate for major backer 
is AT&T; as my friend Paul Chisholm 

says, the people at AT&T know how to 
write good compilers-they invented 
Unix. 

I 'm doing a major essay 0 11 Unix and 
OS/2 for the column; watch for it. -Jerry 

Thunder and Writing 
Dear Jerry, 

Your comments about what you want 
in a pelting checker (Computing a t 
Chaos Manor, January) seemed to me to 
describe perfectly Thunder for the Atari 
ST. orn1ally , such a coincidence would 
not move me to write to you; however. 
coupled with your closing comment 
about Atari being the " machine for the 
rest of us, " I could not resist. 

Thunder was wrinen by Mark Ska
pinker at Batteries Included, but I am not 
ure what its tatus i since BI was gob

bled up by Electronic Arts . The program 
ha all the features you described and can 
be used in either batch or interactive 
mode. In interactive mode it uses a bell to 
inform you of an unrecognized word (I 
read omewhere that there i also a ver
sion available for the hearing impaired 
that uses a visuaJ indicator) , and you can 
either correct it yourself or u e the mou e 
to call up a list of possible corrections and 

co111/n11ed on page 324 
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10 Important Reasons 

C Programmers Use 


Our File 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 3times faster 
than aleading competitor. 
Fast access that comes from the 
unique combination of the B-tree 
indexing method and the " network" or 
direct "set" re lationships 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·tlme. 
Whether you're developing applications 
for yourself or for thousands, you pay 
fordb_ VISTAordb_ QUERYonly 
once. If you currently pay royal ties to 
someone else for your hard work, isn't 
it time you switched to royalty-free 
db_ VISTA? 

db_VISTA'" 

features 

• Multl-uaer support nllows llexlblllty to run on 
local area networks 

• Fil 	 1tructure Is based on 1he B-trM lndl!Xlng 
method 

• Tnuuuu;tlon proceulng MSures multi-user 
conslsiency 

• Fiie locking support provides read and write 
locks 

• SQL-ba• ed db_QUERY Is linkable 
•File 	tzansfer utlOties Included for ASCII. 

dBASEoptlonal 
•Royally-free run-Ume dlslrlbullon 
• Sou:rce Code avatlable 
•Data Definition IAnguage fot specifying the 

content and organization ofyourfUes 
• Interactivedatabue acces• utility 
• Database conslllency check uiillty 

Fiie Manageme.nt Record 
and FileSizes 

•Maximum record lengih limited only by acces· 
slble RAM 

•Maximum recordsperflle ls 16,777,215 
+Maximum fllc s1m limited only by available disk 

storage 

30-day Money Back Guarantee! 
Try db_ VISTA in your environment 
for 30 days and prove it to yourself. If 
not complete ly satisfied , return it for a 
full refund. • Maximum ol 256 lnd<:x and dat11 Oles 

• Key lengih maximum 246 bytes 
• No llmU on numberof keylieldsperr<!cord 
• No limit on maximum number ol fields per 

record 

Ope.rating Sytftem 

& Compiler Support 


•Operating ~tems: MS-DOS. U IX , 
XENIX , ULTRIX. Microport , VM , 

Macmtosh 


• C 	 compl Len: l.a!Uce, Microsoft. IBM . 
Aztec . Turbo C. XENIX, UNIX 
and Ught.speadC 

8. db_QUERY & db_REVISE. 
Add the SQL-based, ad hoc query and 
report wri ter for a relational view of 
db_ VISTA databases. 
Use db_ REVISE to re-design your 
database easily and quickly! 
Both royalty free! 

9. Free tech support. 
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 'II still be using db_VISTA. 
That 's why so many C programmers 
are choosing db_ VISTA. 

Price Schedule db_v1srA db_QUERY 
D Smgleuser $ 195 s 195 
O S1ngleuserw/ Source $ 495 s 495 
0 Muhl·us.!r $ 495 $ 495 
0 Muh1·user w/ Source $ 990 990 

NEW: 
0 VAX Muhl-user S 990 s 990 
0 VAX Mulrf·U5<!rw/Sowce $1980 $1980 

Order Now. 
Put db_ VISTA to work in your 
application program . Ordering is 
easy- simply call toll -free. We"ll answer 
your technical questions and get you 
started. Call today. 

Call Toll-Free Today!
1 (800)db-RAIMA 

(800/ 327-2462} or 
206 / 828-4636 

3055 · t 12th NE. Bellevue. WA 98004 USA 
(206) 2 ·4636 Telex : 6503018237 MCI UW 

http:Manageme.nt
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Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 

A Bigger Buffer 
Dear Steve 

I own an IBM Proprinter XL, and I'd 
like to expand its buffer. There i an 
empty 28-pin IC socket on the Pro
printer' board, but I can't figure out 
which IC to u c. I've called IBM and it 
service centers numerous times , but to no 
avail. I was told that I would have to bring 
the printer to a dealer to have the needed 
IC installed. Thi i more of a problem 
(and expense) than it 's worth . Can you 
help? 

Anthony Camp 
Peekskill, NY 

Aha! An easy one! Despite all the 
mumbo jwnbo you've heard, all you need 
to do is buy a simple static RAM (SRAM) 
chip, drop it in the socket, and you're on 
the air. There are no switches to set and 
no software to install . ... How 's thar for 
simple? The RAM is an BK-byte SRAM. 
The part number depends on the manu
facturer, bw the generic nwnber for it is 
6264 (Hitachi calls it an HM6264, To
shiba calls it a T5565, and so on). The 
I50-nanosecond version (usually indi
cated by a "-15" suffu:) will work just 
fine. 

You ca11 get these 1hi11gs from 11early 
any mail-order outlet. Microproces ors 
Unlimited (24000 South Peoria Ave., 
Beggs, OK 74421, (918) 267-4961) is 
selling 6264L P-15 JCs for $3.30 each 
with 110 minimum order. 

Line the IC up with the notched end to
ward the rear of the Proprinter, just like 
the EPROM i11 the adjacent socket. Make 
sure thar the power is off. touch a metal
lic part ofthe primer before you tuck the 
JC in the socker, and take care not ro bend 
any pins undemearh. Happy buffering! 
- Steve 

Call Forwanling 
Dear Steve, 

I'm writing to you in hopes that you 
know where I can get information con
cerning a specific type of telephone (or 
computer board) that will automatically 
perform the call forwarding function. We 
have more than two telephone lines in thi 
office, so it would be no problem to route 
an incoming call back out over the second 
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line. Our lines are all high-speed. The 
push-bunon telephone line here in Eu
rope-when you can get them-are faster 
than their counterparts in the U.S . The 
European P1T made the decision about 
JO years ago to upgrade alJ its lines to 
handle both voice and high- peed data. 

I have heard that a couple of companies 
in the U.S. sell telephones that will auto
matically perfonn call forwarding for you 
if you have two lines avaiJable. Do you 
know the names of any companies with 
such equipment? Alternatively, if there is 
some computer peripheral board that 
could handle caH forwarding, I would be 
interested in contacting the board 's 
manufacturer . 

Please note that compatibility is not a 
problem. American equipment that ha 
pas ed the FCC requirements or that can 
handle the V22.bis protorols works fine; 
you just plug it in. The European PTT 
tries desperately to deny this fact. For in
stance, in this office we use an off-the
shelf Hayes internal 2400-bit-per-second 
(bp ) modem. It works great and costs 
about one-fourth the price of the junk the 
PTT tries to peddle. 

Dr. J. F. Kenney 
Rouerdam, Holland 

I found a device that does just wlwt 
you 're looking for. It's called the Remote 
Access Call Diverter, and it's available 
from Fordham Radio (260 Moror Pkwy. , 
Hauppauge, NY Jl788, (800) 645-9518 
or (516) 435-8080). Jts caralog number is 
DAC-200, and it is available for just over 
$100. 

You should be able to perform a simi
lar function on dara with differenr hard
ware. There are at least two multiplexed 
serial interface boards for IBM-type 
computers. These boards can, with ap
propriate software, operare several 
modems simultaneously. Intended pri
marily for use with multilinelmultiuser 
bulletin board systems (BBSes). these de
vices are advertised as being capable of 
"conference call" operarion. That is, 
rhey can link several remote computers 
together for data exchange and provide 
automatic, unattended tra11sfer/forward
ing ofdata and messages. You may have 
lo do some software work to get what you 

require. Two sources for these boards are 
as follows: 

ONLINE Srore 
1996 Eastman Ave. 
Vemura, CA 93003 
(805) 656-3741 

G-TEK 
Drawer 1346 
399 Highway 90 
Bay St. Louis. MS 39520 
(601) 461 -8048 

-Steve 

Turbo Turb-0 Pascal 
Dear Steve, 

When I first tried to write a large pro
gram in Turbo P'ascal on the IBM PC XT , 
I came to the conclusion that Turbo P'as
cal 's compilation process could be slight
ly changed to achieve a significant de
crease in the effective compilation time . 

As an example, consider a 5000-line 
program , 80 percent of which consists of 
teste.d graphic procedure and in which 
only a few lines at the very end contain 
errors. In thi ca e , even if the compiler 
detects an error ome 10 lines from the 
last end statement, you' re forced to wait 
another few minute until Turbo Pascal 
completes the compilation process. If 
you' re debugging, these minutes can be-

continued 

IN ASK BYTE, Stevt! Ciarr:ia, a compraer con
sultant and electronics engineer, answers 
questions on any area ofmicrocompu1ing and 
his Circuit Cellar projects. The most repre
sentative questions will be answered and pub
lished. Send your inquiry to 

Ask BYTE 
clo Steve Ciarcia 
P. 0 . Bo.t582 

Glastonbury, Cl'06()33 


Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become th e property of 
Steve Ciarcia and cannot be re/Limed. 

The Ask BYTE staff i11c/11des manager 
Harv Weiner and re earchers Eric Albert, 
Tom Cantrel/, Bill C11rlew. Ken Davidson, 
JeanMlte Dojan. Jon El.son, Frank ~dt
mann, Tim McDo11011gh. Edward Nisley , Dick 
Sawyer, Robert Stek. and Mark Voorhees. 
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ASK BYTE 

come hours . Al o, consider the fact 
that-after the compiler finds the above 
error- Turbo Pascal· s text editor lets you 
make the necessary change 10 correct the 
problem. The compilation that follow 
should begin only in the vicinity of the 
change, since the preceding code com
piled properly the first time. This change 
in the compiler should result in a radi
cally reduced compilation time . What do 
you think of this idea? 

Wojciech Slcaba 
Torun, Poland 

The newer versions of Turbo Pascal 
support compilation of the Pascal pro
gram in sections. If you have a graphics 
library, you can compile it separarely 
a11d link the library 10 the mnin program , 
thus avoiding recompiling code that 
you 've already tested. This is one of the 
features of Turbopower Software's Opti
mizer. It requires Turbo Pascal 3.0 or 
higher. Contact Turbopower Software at 
3109 Scons Valley Dr., Suite 122, ScollS 
Valley, CA 95066. - Steve 

Breaking the 64K Boundary 
Dear Steve, 

I need to transfer some in-house firute
element programs (for engineering anal 
ysis) coded in FORTRA from an "an
cient" DEC minicomputer to a family of 
nine IBM PCs, XTs, and ATs . Individual 
floa1ing-point arrays in the programs 
contain 20,0<X> to 25,0<X> elements each . 
If I reduce the array size or use commer
cially available finite-element software 
package that are tilJ confined to the 
64K-byte barrier, I'll be limiting the size 
of the problems the program can analyze 
or jeopardizing the accuracy of the out
put. I'd like to continue using MS-DOS 
software (we currently have Microsoft's 
FORTRAN compiler ver ion 3.30 for 
MS-DOS), since we have a great deal of 
data saved on MS-DOS di ks. 

I've been looldng into the TeleYideo 
and ALR 386 machine , Intel's Inboard 
386 AT, and The Software Link's PC
MOS. I have not been able to inquire 
about Compaq's Deskpro 386 or IBM's 
PS/2 Model 80. However, I would like to 
find out about Microsoft FORTRAN ver
sion 4.0, Xenix , and a rumored 386 DOS 
from Microsoft. I hope you can shed 
some light on the matter and perhaps give 
hardware and software sugge Lions . 

Muhd. A. AbduJRahman 
Coral Gables, FL 

There are several FORTRAN com
pilers that are no longer bound to the 
64K-byte lirru't. Certainly, the 80386 is 
a match for the PDP-/ 1 (or were you 
talking about the DEC-10120 or VAX 
machines?). 

Since you already have an installed 
base of MS-DOS software , you may not 
need to change your operating system 10 

Xenix or some other operating system. 
You probably don't need multitasking to 
run analyses, and you will do better to get 
more computers than more users 011 one 
computer. Xenix is not likely to make 
your programs comp/ere any fasrer . 

Microsoft FORTRAN 4.0 is advertised 
011 pages 216 and 217 of the May 1987 
BYTE, and Microsoft indicates that it 
supports the large memory model and 
marh coprocessors. Microsoft specifically 
states that co11uno11 blocks and arrays can 
be larger than 64K bytes. Ac1ual/y, three 
memory models are supponed. There is 
also a source-level debugger, which 
should be a big help. -Steve 

CCAT in the Mac 
Dear Steve, 

Would it be possible to make the CCAT 
fit the Macintosh TI? It looks like the 
CCAT would be a cheaper and more ef
ficient design than AST Research ' 
Mac286. 

Ellis Lai 
Higginsville, MO 

Unfortunately , though the CCAT in
cludes the entire CPU and memory sec
tion ofan IBM PC, it is nor ar all suitable 
for use in the Macintosh II. The most ob
vious problem is that the ZYMOS chips 
are designed 10 work with the AT bus . 
Retrofitting this design 01110 the Mac 11 
NuBus would definitely be a nontn'vial 
task. However, the real problem would 
be getting the Mac screen to emulate an 
IBM display standard such as MDA , 
CGA, or EGA. This is the real break
through of the AST design, and it prob
ably requires a lot oftricky hardware and 
software. Without this, the system 
couldn 't nm existing PC software. 

Actually , I find the general idea ofan 
IBM PC "coprocessor" for the Mac hu
morous. In my experience, Mac users 
have little interest in (and, in fact , are 
quire opposed 10) the PC. For those who 
need to run PC applications, it is almost 
as inexpensive 10 buy a low-cost PC clone 
as it is to install a PC coprocessor. I 
don't think many ofthe coprocessors will 
be sold. -Steve 

Correlating Channels 
Dear Steve, 

I'm looking for a new large-fonnat 
(30-inch) TY that can reallocate the se
lected channel to the way that I want 
them rather than the standard factory et
ting (i .e., inslead of having election 8 
tune in channel 8, I want to alter it to tune 
in channel 11. becau e in my area the sta

con1i11ued 
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Progra11uner~5 Paradise Gives You Superb Selection, 

Personal Service and Unbeatable Prices! 


Welcome to Paradise. The microcomputer software source that caters to your programming needs . 

Discover the Many Advantages of Paradise . . . 


• Lowest pri e guaranteed • Huge inventory, immediate hipment • 'pecial orders 
• Latest ve.rsions • Knowledgeable sales staff • 30-day money-back guarantee* 

18' SOt'TWA RE 
380-TO·THE·MAX 
ADVANTAGE 386 C OR PASCAL 
DESQVIEW 
POXOASE+/Jll6 
HI GH C.386 
MICROPORT OOStMERGE 
MICROPORT 

SYSTE M V/386 <COMPLETE! 
RUNTIME SYSTEM 

MS WIND!JWSf.186 
NOP C OR POll'Til/\11-386 
PC-MOS 386 

~~~~ill ~~~~l}j~LOC
PHARL.AP 336 DEBUG 
PROfF.SSIONAL PASCAL 
COX NIX 
SYSTEM V 386 (COMPLETE) 
OPERATING SYSTEM 
VP/IX 

1 USER 

UNLIMITE D 


VMIJ8ti 
X·MI 


AUA 

ALSYS ADA (WJMAINTENANCE>

Al.SI'S ADA TOOLSETS 

ALSYS 386 Alli\ 

JA:11b: :~\'JET SEr 

"D' PACK 

APL 
APL"PLUS PC 
APL• PLUS PC TOOLS 
POCKET APL 

Al/LISP 
MUL ISP-87 INTERPRETER 
MULISP-87 INTERPICOMPILER 
PC SCH EME 

AllPROLOG 
ARITT PROLOG INTERPRETER 

CALL CALL 

FILE MANAGEllE1''T 
BTRIEVE 

XTRlf.VE 
REPORT OPTION 

BTRIEVEIN 
XTRIEVE!N 
REPORT OPTI0."1 

CBTREE 
C.TREE 

R-TREE 
C.TRHIR·TREE BUNDLE 
D-TREE 

DBC Ill 
DRC lllnl \\' /SOURCE 
OBC Ill PLUS 
Oil.V ISTA OR Oil.QUERY 

SINGLE USER \\'/SOURCE 

MULTIUSER 

MULTIUSER WISOURCE 


lNFORMIX &SQLIC 
INFOR MIX ICL 
INFORMIX SQL 
PHACT MANAGER 
XQL 

fO RTRAN COMP ILERJ! 
LAHEY FORTRAN 
LAHEY FORTR,\N P77L-EMl16 
LAHEY PERSONAL PORTRAN 77 
MS FORTRAN <DOS OR 0512> 
RM/fORTRAN 

LIST 0 RS 

245 186 
2'5 18t 
l<S 109 
595 4&.I 
595 •St 
345 nt 
J59 Ill 
395 31 8 
295 UI 
650 m 
395 CALL 
z:;o 171 
500 363 
750 6ff 
195 CAl.L 
49S CALL 
•95 CALL 
9!IO CAI.I.. 
595 u• 
995 8ff 
795 719 
2'9 HZ 
795 5H 

•11 431 
695 621 
95 56 

450 lU 
595 17f 

fO HTKAN LI BRA RI ESIUTILITIES 
DIAGRAM'ER OR DOCUMENT'ER 
EXTEND 
FORTRAN ADDENDA 
PORTRAN ADDENDUM 
GRAFMATIC OR PLOTMATIC 
MAGUS NUMERICAL ANALYST 
MATllPAC 
PANEL 
SPINDRln LIBRARY 
SSPIPC 
TEKMAR GRAPHICS LIB. 

GRAPlllCS 
ADVANTAGE GRAPHICS <CJ 
DRAWBRIDGE 
ESSENTIAL GRAPHICS 

W ' OURCE 
GRAP lllC 
GSS GRAP HIC DEV. TOOLKIT 
HA LO '88 

~1\r~~'l~&JJCROSOFT LA G.I 
ME TAWI DOW PWS 
TURBO WlNDOWIC 
TURBO HA LO (FOR TURBO Cl 

L INT 
PC-L INT 
PRE -C 

11100 LA·Z 
LOGITECll MODULA-2 

COMPILER KIT 
DEVELOPMENT SYSTEM 
TOOi. KiT 

SOLID B +TOOLBOX 
STO NYBROOK MOD ULA-2 

W/UTILITIES 

OPERATING YSTEM 
MICROPORT: 

286 DOS MERGE 
SYSTE M VIAT 

RUl<TI ME PACKAGE 
SOFTWARE DEV. PACKAGE 
TEXT PREPARATION PACK~E 
UNLI MITED LJCE.NS£ KIT 

129 
150 
16.\ 
95 

ll.I 
295 
•95 
295 
1<9 
lSO 
195 

2r.o 
129 
:19!1 
598 
395 
'9S 
325 
595 
195 
275 
gs 
99 

139 
295 

911 
2411 
169 
99 

19S 
345 

1<9 
M9 
199 
249 
199 
249 

115 
ISi 
131 

115 
Ill 
ts? 
14& 
IH 
136 
?12 
149 

%29 
111 
Ut 
50t 
SH 
ltt 
Ht.,, 
11: 
?.IZ 

80"° 
101 
Ill 

81 
Ill 
Ill 

t 
111,,. 

IZO 
4H 
1'9 
209 
16' 
Zl>t 

ltS 

6' 
839 
115 
IH 
831 
so 
671,., 
130 
511.3 

LIST OURS LIST OURS 
QUICK C 911 ., 
TURBO 100 
Wl\TCO M C NEW 295 :Ut " 
C INTERPRETERS 
C-TERP 293 23% 
C·TERP rDK TURJIO C 13' 122 
INSTA.'<T C <95 :IM 
RUNIC 120 8' 
RUNIC PROFESS IONAi. UC! IH 

C LIBRAR IES/\i"T ILITIES 
BLACKSTAR FUNCTIONS 125 IOI 
C ASl'NCH MANAGER 175 IS7 
C·FOOD SMORGASBORD I~ t7 
C TOOLS PLUSll;.O 129 IOI 
C lfTILITY LIBRARY 11!5 I U 
ESSENTIAL COMM LIBRARY 185 IU 

COMM UNICATIONS PLUS zso 
GREENLEAF C SAMPLER 9S '"59 
GREENLEAF COMM LIBRARY 185 1%-6 
GREENLEAF l'IJNCTIONS 185 126 
MULTl-C 1'9 131 
PFORCE 395 215 
l'OLYTI!ON C BEAIJTIFIER 49 45 
PRO C '9S m 
RESIDENT C WISOU RCE 198 IH 
TIMESLICER 295 271 

WISOURCE 1000 899 
TURBO C TOOLS 129 101 
WKS l.IBRARY 89 80 

CO UOL 
COBOL SPll 395 332 
E·Z PAGE m 2H 
MICRO FOCUS 

COBOl.n !IOO 7S3 
CODOl.n TOOLSET !IOO 733 
PC-C lCS ISOO II I 
LEVEL II COBOL J.19 %82 
PERSOll AL CO BOL 149 Ill 
OTHER CALL CALL 

MICROSOt'T COBOL 100 (52 
MICROSOFT SORT 195 Ila 
OPT-TEC H SORT 149 I ~ 
REALCICS 995 7ff 
REALIA COBOL 995 7t• 

WIREALMENU 1145 
RM/COBOL 950 713" 
RMICOBOL-85 1250 '" 
OBJECT-ORIENTED 


PROGRAMMING 

ACTOR 495 ( U 
ADVANT.V::E C+ + 495 
C.TALK 150 111 
PFORCJ! .. 395 Zl5 
SMALLTALIUV 100 115 

tOMMUNI ATION APPLIC.•PACK so 15 
EGA/VGA COLOR EXT. PACK so 
GOODllS - 1.2.« 3APPUC. PACKS 50 

'" 

" 
SMALLTALIUV286 200 lft " 
RM/SCREENS 3'5 331 
SCReENIO 400 sez 
SCREENPLAY 175 131 
SORTEX NEW 99 ' 
COM M NICATIO 'S 

ASCOM IV 195 177 

CARBON COPY PLUS 195 It! 

CLO E-Ul' 


SUPPORT 2'5 m 
CUSTOMER 195 l'7 

CO-SESSION !2 US ER) 249 H1 
SU PPORT 17S 161 
APPLICATIO l:?S Ill 

PTEL 50 45 
SIDETALK 120 " 

LIST 0 

75 
895 
1.1'1 
5% 
895 
J~ 

799 
199 
195 
595 

DATABASE COMP ILERS 

CLI PPER 

DH FAST 

VORCE 111 

fOXBASE~ 
QU ICKSILVER 

R:TURBO 


OBASE.TOOLS 
APPLICATIONS PLUS 
DBASE Ill PLUS 
DBASE TOOLS FOR C OR PASCAl. 
DB FAST 
DEBUG Ill 
FOX TOOL BOX 
FR IENDLY FINDER 
GENlfER 
GE NIFER SOLUTIONS 
HI-SCREEN XL 
QUICK ENTRY 
R&R 
REPORT PLUS 
SILVE RCOMM LIBRARY 
SQUISH 
THE DOCUMENTOR 
TOM RelTIG'S LIBRARY 
UI PROGRAMM ER 

DEB GGERS 
ADVA."ICED TRACE-86 
BREAKOUT 
C-S PRITE 
DEBUG Ill 
PEIUSCOPE I 
PERISCOPE U 
PERISCOPE ll·X 
PER ISCOPE Ill 8 MllZ 
PERISCOPE 111 10 MHZ 
PFl.X 86 PLUS 
T-DEBUG PLUS V. 4.0 

W OURCE 

<9S 
695 
195 
895 

1495 
6'lS 

..s 
995 
2-4 .S 
595 

36S5 
995 

J6M 
99 

395 
799 

695 
295 

95 

300 
400 
95 

295 

•:: 
515 
151 
83t 

llH 

~· 
199 
I 2, 
,., 
.. 

:1399 
IZI 

339' 
to 

382 
TM 

lff 
205 

90 

ti! "' 86 

U2 
COMPILER A."10 INTERPRETER 650 57• 
STAJ;OARO PROLOG 95 80 

COGE T PROLOG COMPILER 100 181 
TUKUO PROLOG 100 H 

TURBO PROLOG TOOLBOXES 100 " 
Alll!E MBLER81LINKERS 
ADVANTAGE DISASSEMBLER :195 17' 
ASMUB 149 1:!7 
MS MAC RO /\SM !DOS OK OS/21 150 
OPTASM 195 171 
PASM86 195 115 
PUNK86PLU 495 ?7t 
VISIBLE COMPUTER 80ZU 100 to 

" 

BAS IC 
DIVLIB 139 Il l 
FINALLY! 99 to 
FLASH-UP 9 80 
MACH 2 75 M 
MS BASIC COMP. 6.0 COOS OR OS/21 295 189 

1)9 H~~~ICKBASJC 
99 to 

QUICKPAK 69 IO 
QUICK-TOOLS 130 111 
QUICl!WINOOWS WISOU RCE 99 90 
SC RE EN SCULPTOR 125 H 
STAY·RES 69 H 
TRUE BASIC 100 90 
TIIRBO BASIC 100 

TURDO BASIC TOOLBOXES 100 " " 
CCO MPIURS 
AZTEC C COMMERCli\1. SYSTEM • 99 CALL 
C&6PLUS 4!17 30 
IUGH C 595 :Wt 
LATTICE C soo nz 

WISOU RCE !IOO 
MICROSOFT C (DOS OR OSJ2) <50 w'" 
40 BY TE • MAY 1988 

6% 
69 

129 
3'5 
599 
695 

•911 
695 

!IO 
69 

195 
l'95 
99 

396 
9S 

1'9 
99 

150 
150 
ISO 
79 

295 
100 
295 

175 
125 
175 
195 
:MS 
115 
145 

1095 
1195 
395 

<5 
90 

FEATURED PRODUCTS 
ESSENTIAL COMM LIBRARY U-Ne• 
-·""' indud • dm-.n '"""'" for s poru. boudnlH up fo 38,400 bpi.. tn.rumh Md rcc.eivc 

:!:s~f~CC:~:r~Hayummpnihle 
Uacfl8S Ouro:fl l4 
wl 8re1llou1, •ht 11ync COCMI dc:blacr 
IJJcll25 O•n: ' 
GREENLEAF C!LUI PLllll -F'0< <kQulckC 
or Turbo Cproamnme< A ..-le<;tJoo ol'7'ef 100d 

~t::.~~~~:,G~~=1(
Comm Library, and Gree.nluf D1U W&ndOW"L 
lntludn loJial windowt. ~ moou 
lnl.W •<'•11>oud w llioe llHI 4ale lllnttlom. 
~~Tl comn:iuntcatSonl a.ad m\Kb CDOft.. Oun:MI 

BlllAl.LTALK V/18'-~11 vu.Joa of ScDalh.\ 
v ruu ldftntasc ol lll< ......., ol 286 ud 366 
1r11<1111. t11AD!nr lo PllH«t«I mode ud addrulirtt 
~ 10 16 mes d~cctlr. Smalll.&llc Vlt86~1c111 
11...i t'flrice 11 tutu Sm.alllalk/V, and ndudct 
•upport f0< mllllllukln 
U1c~ Ooro:flU 

~~~~~=..~:.""' 
tteotd •ire. &e.ld 1he. mtmber ol record• or n~r 
olk<ys. Compttllen~enor report11111
U.c'99 Oun:JH 

SCO: 
XENIX SYSTEM V (COMPLET£J 1295 t9t 

DEVELOPME NT SYSTE M 595 471 
or£RATING SYSTEM 595 •11 
TEXT PKOCESSING PACKAGE 195 Ut 

XEN IX FOR PSl2 50.60.80 CALL CA I. I. 
WEND IN: 

OPE NATIN C YSTEM TOOLBOX 99 80 
PC VMS 99 811 
PCNX 99 811 
WENlllN-005 911 80 
WEND IN·DOS APPLICAT ION KIT 99 80 

l'ASCALCOMPILEllS 
MARSHA L PASCAL 189 IH 
MICROSOFT PASCAL (DOS OR osm 300 I t 
PASCAL-2 229 CALL 
PROFESSIONAL PASCAL 595 :WI 
TU RBO PASCAL 100 H 
TURBO PASCAL DEV. LIB. 395 %H 

TURBO PASCAL ADD-ON 
ASCII TURBO GHOST WRITER 


STARTER 

COMPLETE 


DISK/DO KEYBOARO UTILITIES 
ADVANCED NORTON UT ILI T1£S 150 
BACK-ff 
COMMAND PLUS I'. 1.0 
DISK OPTIMIZER 
FANSI CONSOLE 
FASTBACK 
PAST FO RWARll 
PETC H 
MACE IJTILITIES 
NORTON COMMAN DER 
NORTON IJTll.ITIP.S 
PC TOOLS DEWXE 
POISK 
Q-005 u 
VYEATURE 
VFEATURE DELUXE 
X TREE PRO 

EDITORS 

BRJEF 


W/OBRJEF 
CVUE WISOURCE 
EDIJI 
EMACS 
EPSILON 
PIRSTIME CC> 
KEDIT 
LSE 
MKS Vi 
MULTI-EDIT 
NORTON EDITOR 
PCIEOT+ 
Pl EDITOR 
PMATE 
SPF/PC
VEDIT PLUS 
XTC 

f~fl~~ftt8E0J'JMl 
MATHCAD 
SOI.VE IT 
T K SOLVER PWS 

IJO 
80 
70 
75 

17S 
70 
SS 
il!I 
75 

100 
80 
Id 

10 
90 

12(1 
1:19 

ltt 
Ml 

Ii i 
:141 
369 

' Al.L 

i11 
m 
It.. 


I I 
Hi 
90 

Z8Z 

l:J 
90 

13t 
131 
IJS 

to " 80 
20 

IZI 
89 

IZI 
11 
!8! 
lH 
106 

t71 " 
215 

3S 
80 

IOI 
no 
70 

M " 
Ill ., '° 
to 

" 61 
70 

107 
Ml 
75 

Ill 
Ill 

lllS CALL 
275 CALL 
250 ltt 
195 IH 
?95 m 
195 ISi 
2115 13% 
125 101 
l:?S IOI 
75 M 
99 
7S 70 " 295 ?H 

195 165 
195 IU 
2'5 IM 
185 ISi 

911 "° 
167 Ill 
395 %.8? 

79 75° 
395 :18! 

http:50.60.80
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LIST OURS LIST OURS LIST OURS UST OURS 
AV.TAR DOS TOOLKIT 99 8' ADVANTAGE VCMS 37¥ JJt ADDITIONAL PRODUCT5 SCREEN STAR 99 ~ 
DOSIBIOS & MOOSE TOOLS 75 70 LMK 195 141 CROSS REFERENCE GENERATOR so WiSOURCE 198 IH" FLASH-UP 89 l!O WG AK U MAK E 69 CALL DAN BRICKUN'S DE MO PROGRAM 75 5t 

PLASH·UP TOOLBOX 49 41 MKS RCS 189 1'2 DAN ffRICKUN'S l)EMO PROG. II 195 GllEENl.llAF 
MACH 2 75 PVCS-CORPORATE 395 w DAN BRICKLlN'S DEMO TllTORIAL so '5 GRE ENLEAF C SAMPLER i',; H "' " METRABYTE DATA ACQ. TOOLS 100 90 PVCS-NETWORK ALL CALL Fl.OW CHARTING II 229 ?G5 GREENLEAF COMM LIBRAllY IM IU 

SCIENCE AND &!<GIN . TOOLS 75 PVCS-PERSONAL 149 m MKS AWK 75 GREENLEAF DATA wumows 295 m 

SCREEN SCULPTO R 125 "K MKS·SQPS 05 473 " WISOURCE 395 m 


POLYBOOST l!O 70 GREENLl'.AF PUNCTIONS lllS It.I 
IMPEX 100 to 

SYSTEM BUILDER ISO 131 XENlX/UNl.X SOFTWARE POLYDESK Ill 911 1t 

REPOllT BUIU>ER IJO lit 
 SAPIENS VS :JOO 211 MICROSOFT 


T·DEBUG PLIJS V. 4.0 •S 39 

MICROPORT & SCO PRODUCTS CALL CA LL 

SOtTSCR.EEN HELP 195 MS BASIC COMP 6.0 (DOS OR OS/21 295 181 
WISOUlKE 90 l!O 

ADVANTAGE C++ 696 w 
SCXJ RCE PRINT 95 81 MS BASIC COMPILER (XEN IX ) W5 "'BTRIEYll/N 59S 0 5 "' TURBO ADVANTAGE so 45 TEXT MANAGEMENT UT ILITIES 120 81 MS BASIC INTERPRETER (XENlXl 350 m 

TU RBO .WYANTAGE COMPLEX 90 80 
DIRECTOkY SHELL (.286 OR J86J CALL CALL 

TREE DIAGRAMMER 77 70 MSC COMPILER (DOS OR 05121 450 285 
TURBO AOVA!iTAGE DISPLAY 70 

EPSILON 195 152 MS COBOL COMPILE R 700 <5% 
TURDO.ASM 99 70 

FOXBASE+m6 m FOR XENIX !l!IS MlFOXBASE t 1386 995 BLAISE " '" MS EXCEL 495 Ut 
TURBO GEOMETRY LIBllAllY 100 to 
TURBO ASYNCH PLUS 129 IOI INFORMll PRODUCTS CALL CA LL ASYNCH MANAGER (CIPASCALI 175 111 MS FORTRAN (DOS OR 0512) •SO m 
TURBO HAW !Ill 80 

JYAC.C FORMAKB R 895 ...'" C TOOLS PLIJ~. O 129 IOI 
FOR XENIX 695 ...

1350 1124 EXEC 95 71~ACCJAM MS LEARNING DOS so JI 
TURBO PASCAL TOOLBOXES 
TURBO MAGIC 99 to RH SHELL 145 115 PASCAL TOOLS/TOOLS 2 175 137 

MS MACRO ASM (DOS OR OS/2l ISO 

DATABASE 100 


MICROSOFT LANGUAGES CALL ALL TU RBO ASYNC ll PLUS 129 IOI 
MS MOUSE SE RIAL OR BUS ISO 


EDITO R 100 

TURBO C TOOLS 129 IOI "Pl\N'EL PLUS m 17$ WfflASY CAD 175 litl\MICOBOL l2W t64 TU RBO POWER TOOLS PLIJS 129 IOI " WIMS Wll< DOWS 200 UI 

GRAP HIX 100 It 
GMt F. WORKS 100 " ".. RM/FORTRAN 750 551 VIEW MANAGER (CIPASCALl 275 lff 

MS MUMATH JOO 119 
UMERICAL METHODS 100 It 

WINDO\liS FOR DATA 795 CALL 
MS OS/2 PROGRAMMER'S TOOLKIT lSO Ht 

TUTOR 70 46 OORLAl<D MS PASCAL COMP (DOS OR OS/2l JOO lit 
TURBO l'()WER TOOLS PLJJS 129 IOI POLY LlBRARW'I 99 90 EUREKA 167 119 
TURBO POWE R llTIUTI ES 95 1t PO LYMAKE 149 Ill PARADOX I.I • 95 30 

TURBO PROPl'.SSIONAI. <.0 99 84 SEIDL VERSION MA.>;AGE R JOO "' 
 PARADOX Z.O 7ZS Gtt MOUSE PRODUCTS 

QUATTRO 247 IH 
100 to SIDEKICK 115 H

TURllO WI DOWIPASCAL 95 l!O NETWORK VER 101< 1000 84t LOG ITECH £RIAL OR 8US MOUSE
Ul<IVE R5AL GRAPHICS LIBRARY !SO 1%1 SE IDL MAKE UTIL ITY WIPLUS. SOFTWARE 119($ TURBO BASIC CO MPI LER 100SMK GEN so W/PLUS, LOG ICPAJN'I' H9 li"tDATABASE TOOLBOX 100SC REENSIWINDOWS SCXJRCE TOOLS 595 " W/PLUS. LOGICADD 189 14tEDITOR TOOLBOXC.SCAPE 299 !82 TUB 100 89 100 " W/PLJJS. l'UBLISICER MOUSE l19 141'" TELECOM TOOLBOX 100 

GREENLEAF' DATA WI DOW 295 m TRANSLATORS TURBO C COMPILER 100 "
CURSES WISOORCE 250 172 " 199 IH 

TURBO PASCAL 100 It ~~tll~: ~:~~f MOUSE 239 181
)YACC PORMAKER •95 45.I BAS...C OR BA PAS CALL 17t " WIPLUS. PAINT. PUBL. MOUSE 1119 IllruRBO PASCAL DEY. LIB. Ji5 :n750 63' BASTOC 3ff WIPLUS. CADD. PUBL w IO$Urt~JAJ'F'T WIN~'S 99 DB2C ·~ TURBO TllTOR 70299 m LOGITECH 2WIPUJS 99 7tNUMERICAL METHODS TB 100 ·~ MS WlNl>OWS DEVELOP Mf.NT KIT 500 DBX TRANSLATOR 3SO ?tt MICROSO RBUSWCXJSE ISO" PANEL 295 21 5 RTC PLUS 325 ?tt DATABASE TOOLBOX 100 " WIEASY A 175 ...'" PANEL VI.US 495 SH EDITOR TOOLBOX 100 "H " WIMS WINDOWS 200 lit

129 G.O.MEWORKS TOOLBOX 100 ItADDITIONAi.LANGUAGES 179 lff~1Jit/t~~Mrc 195 1" 76 BABY/36 <RPG Ill NEW 3000 Utt GkAl'HIX TOOLBOX 100 ~ ~~~~:~:It~: ~:H~ J59 I ll
SC REE NSTAR WISCXJ RCE 198 IH 395 Mt TURBO PROLOG COMPILER 100 " SUMMAMCXJSE 119HSIFORTH
SOfTCODE 195 li t TU RBO PROLOG TOOL8(])( 100LATTICE RPG II DEV. SYS. 1400 1111 " " VIEW MANAGER 275 ltt RPG II COMP ILER 7SO m " FOR XE IX 69S ...
V!TAMll< C 225 IU RPG U SEU 2SO In ESSENTIAL MS QUI K BASIC 99

VC SCREEN l!O99 RPG II SORT MERGE 250 lff BREAKOOT DEBUGGER 125 MS QUICK C 99 " WINOOWS FUR C 195 IH RPG II SCREEN DESIGN AID 350 sot C UTI LITY LIBRAllY 1115 116 ' MS SORT 195 uo " 
MASTER FORTH 125 IU COMM UNICATIONS PLUS 2SO 99WI DOWS FOR DATA 295 1.!t lff MS Wll<DOWS 61 

WISOURCE 590 •7• PC FOllTll ISO lot &SSENTIAL COMM UNICATIOPIS lM 115 MS WI DOWS DEVELOPMENT KIT 500 Ill 
PERSONAL R£XX 125 IOI ESSENTIAL GRAPHICS 299 m MS WINDOWS/JU 195 uo 

SO RCE CODE MAINTENANCE PLt-811 7SO 671 RESlDENT_C •/ 99 8.1 MS WORD •SO !8.1 
ADVANTAGE MAKE 125 VP EXPERT 100 90 WISOU~CE IP>! llf MS WORKS 195 111" 

Discover the power ofMicrosoft's new OS-2 languages 
Introducing five new language versions, a new "smart" programmer's text editor, and an 

enhanced version of CodeView debugger plus a Programmer's Toolkit. Each designed for OS/2 

development with support for DOS. All languages include the new reconfigurable editor, 

CodeView which now debugs programs up to 128MB, the ability to ~osoft® 

break the 640K barrier, support for protected and real mode programs, ...j _ 

plus more . . . 


0812 Programmer's Toolkit C Optimizing Compiler/5J 
Provides documentation and special utilities for development of OS/2 Produces the fastest code available on a PC. In-line code generation, 
applications. Contains three reference manuals for a complete description removal of invariant code from loops, automatic register allocation and 
of system functions, structures, and file formats. Includes two free hours of constant folding. Integrated QuickC for quick compilation and prototyping. 
support via Microsoft's e lectronic-mail product support system. List: $450 Ours $285 
List: $350 Ours $229 

Basic Compiler/6.0 M aero Assembler/5 .1 
Simplilied segment directives allow easy program and subroutine etup. 

New compiler offers: extensive math and customizable runtime libraries. Assembly rate of 25. 000 Lines per minute. Special constructs make the 
selective library linking. user defined event trapping, and inter-module error writing of a mixed language routine as simple as identifying the calling 
handling. Advanced language features such as user defined types, recur language and the parameters to be passed. 
sion. and huge arrays. QuickBASIC and enhanced CodeView integrated. List: 150 Ours $99 
List: $295 Ours $189 

FORTRAN Optimizing Compiler/4.1Pascal Compiler/4.0 Extensive math options, memory model support, and outstanding code 
Now bolstered by CodeView for quick and efficient debugging. Ability to optimizations. New incremental linker. Full and complete implementation of 
compile any standard ISO or ANSI program. Meet target requirements the ANSI 77 FORTRAN standard . CodeView debugging. GSA-certified, 
with your choice of math options. Link and edit with greater efficiency with error free. 
new incremental linker. List: $450 Ours $285 
List: $300 Our $189 

1-800-445-7899 
In NY: 914-332-4548 

Customer Service: 
914-332-0869 

International Onleni: 
914-3324548 

Te.la: 51().6()1-7602 A DiYi1ion al Hud- Te<hnoloP< • Inc. 
42 Ri ver UttC. Tarrylown. NY 10591 
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ASK BYTE 

LABELING 

SOFTWARE 


For DOTMATRIX and 
Laser Printers 

(Epaon/IBM/Olddata/Lasel'Jet) 
• Labels for shelves, bins, inventory 
• 13 text sizes readable up to 50 ft. 
•Bar Codes: 2 of 5. UPC/ EAN. 128, 

MIL-STD, AIAG, MSI, Code 39 
•Any size label • Flexible format 
•Color options• Reversals • Fast 
• Fiie input• Men u driven• $279 
•Other bar code programs from $49. 
• Font Cartridges NOT requ ired 
• Fast • Easy • Not Copy Protected! 

30 D"ll Money Baclr Guarantee! 

Bar Code Readers 
for PC, XT, AT, PS/2 

• Reads 2 of 5, UPC/ EAN. Code 39 

•Attaches as 2nd Keyboard 
• No software changes to add bar 


codes to any program 


•Rugged stainless steel wand 

•Optional Magnetic Stripe Reader 

only $1 00 additional 


•External attach to all PS/2 models 

• External OR Internal to PC. XT. AT 
•Upgrade from PC to PS/2-only $30 

PC, XT, ~ model-<:omplele ....... $335 
Ail PS/2 modelw:omplete . ... .. . $399 
RS-232 a Klmtron-comple1e . . . .•. . $399 

30 ~ Money Back Guarantee/ 

WORTHINGTON 
DATA SOLUTIONS 

417-A Ingalls SlrMI, 
Santa Cruz, Calllomla 95060 

408/458-9938 

tion broadcasting on channel 8 is carried 
on cable channel 11 ). This would re et 
the TV selector to the W<rf that the TV 
station are listed in the 1V Guide, rather 
than the way the signals are received from 
cable. 

I have been hunting for this feature for 
several months now, and it appears that 
all the TV that are now made use fre
quency-synthesized tuning that automati
cally locks into all the available channels. 
This is great for the Neanderthals who 
want to plug the cable into the TV and be 
up and running a minute after the TV is 
unpacked. 

Unfortunately for people like myself, 
who are capable and willing to play 
around with toys, there is no way to adju l 
these settings (short of fine-tuning). The 
manufacturers expect me to keep remem
bering that 8 means 11, 6 means 9, 12 
means 26, and so on . I always thought 
that increasing the logic of the TVs would 
make thi feature ea ier to implement, es
pecially ince I remember being able to 
do this with an old mechanical tuner sev
eral years ago . What I really can't under
stand is why this feature is available on 
VCRs but is too old-fushioned for TVs. 

In my conversations with salespeople, 
when they find out that I have a VCR 
(which I have readjusted already) , they 
are quick to suggest that I use the VCR's 
tuner for the channel selections and leave 
the TV on channel 3. Great idea-until I 
want to record one talion and watch an
other. ow l have to remember that ta
tion CFAN is 8 on the VCR, but 11 on the 
TV; CAPC i 6 on the VCR, but 9 on the 
TV . This i progres ? 

One salesperson uggested that I 
should have the TV and VCR set to the 
actual cable signals. I asswne that this 
person ha n 't ever been in the ituation 
where, rushing around in the morning 
getting ready for work, he remembers 
there is something he wanted to record 
while he' s at the office and quickly pro
grams the VCR. Unfortunately, he for
gets that 8 means 11 (6 means 9 , 12 
means 26, and so on) in the 1V Guide and 
winds up getting several hours of the 
wrong program from the wrong 
channels. 

It is absolutely impossible to find a TV 
that does this . My last resort is to go 
cheapie-tech and tape cheat sheets to the 
VCR, TV , and remote control to remind 
methat8is ll,6is9, 12is26 . .. 

There ha to be a better way. 
James S. Bertram 

Vancouver, BC, Canada 

I have shared in your frustrations of 
trying to correlme the cable channel as
signments with the actual broadcast 
cha1111el assignments. Some cable sys-

rems go to the effort of using the proper 
channel number to transmit the signals 
on the cable; alas, I 've never bee11 so for
tunate as to have a system like that con
nected to my home. 

Some ma11ufacturers address this 
problem. Some Fisher and Toshiba VCRs 
and TVs/monitors (and some high-end 
Magnavox units) sold in the U.S. let you 
program the frequency and the displayed 
number separately (some manufacturers 
change models slightly for Canadian 
sale, so I don't know if these are avail
able there). 

Technological progress is actually 
adding to the problem. Newer tuner de
signs, and the /Cs that control them, sim
plify the tuner design dramatically and 
lower the cost. Unfortunately , the idea of 
a "tuner control on a chip " virtually 
eliminates the ability to modify the circuit 
in the way you describe, since the same 
IC that generates the control signals in 
the tuner also generares rhe numbers. 
Rarely are there any progranmlllhle de
vices in this area, since the channel as
signments are fixed by international 
treaty, so we are in somewhat of a 
comer. 

Another thought: Converters available 
through some ofthe high-end video stores 
let you set your 1V or VCR to a single 
channel and do all your tuning from the 
converters. There are also similar tuner
only devices made for inclusion in stereo 
systems that do the same job. Perhaps 
one ofthese could fit your 11eeds. 
- Steve 

Hercules vs . IBM Graphics 
Dear Steve, 

I have a Hercules-compatible mono
chrome graphics card that didn ' t come 
with any information . When I try to 
change the mode from text to graphics, 
nothing happen . But when I run certain 
programs, uch as Microsoft Windows, I 
get graphics . Please tell me where Her
cules graphics memory starts and how I 
can access it . 

Eugene Verba 
Monmouth Beach, NJ 

That 's the trouble with the clones
they assume 1hat you know everything 
there is to know and skimp on the docu 
mentation. Here 's a fast education in 
display adapters. 

It turns out that DOS supports only the 
"IBM standard" display hardware: the 
Monochrome display, the Color Graph
ics display , the Enhanced Graphics 
display, and lately the Video Graphics 
display, each more commonly known by 
its acronym-MDA, CGA, EGA , and 
VGA. That 's reasonable, given the close 

conrinued 
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RWILEY 

Business/Law/General 
Books Division 
605 Third Avenue, 
New York, NY 10158-0012 

In Canada: 
22 Worcester Road 
Rexdale,Ontario,M9W ILi 

Members of the OS/2 design team bring you the 
authoritative guide to OS/2' powerful features and 
functions: 
• 	OS/2 memory and multitasking facilities 
• 	OS/2 dynamic linking and 1/0 capabilities 
• 	 Interrupt-driven device management 
•	 Interprocess communications 
• 	C programming examples that describe OS/2 


application programming interfaces down to a 

functional level 


OS/2"' $24.95 

Features, Functions, and Applications 


You need a business perspective to help you compare 
the advantages ofOS/2 over DOS. Now Dick Conklin 
an IBM insider who develops and presents OS/2 
seminars to dealers nationwide, explains all the fea 
tures and functions of OS/2, including: 
• 	 How OS/2 outperforms DOS in every way-from 


memory, graphics, and multitasking, to business 

applications 


• 	 How to install, customize, and manage OS/2 to 

meet your business needs 


• 	 How to convert from DOS to OS/2 and migrate 

your existing programs to run on it 


OS/2"' $21.95 

A Business Perspective 


At bookstore or use thi coupon to order 

--------------------- ()Jl.IJl:lll.!V()JJI--------------------

Please send me __copy(ies) 
of Krantz/OS/2: Features 
Functions, and Application 
(0 471 -60709 -6) $24.95 per 
copy plus applicable sales tax. 

Please send me __copy(ies) 
of Conklin/OS/2: A Bu iness 
Perspective (0 471-63503-0) 
$21.95 per copy plus applicable 
sales tax. 

0 Payment enclo ed, Wiley pays postage/handling. 

Bill my 0 VI A 0 Ma tcrCard 0 American Express 

Acct . 	 Exp. 

Signature 

Name 

Address 

City/State/Zip 

Price subject 10 change and higher in Canada. 


'-------------~-----------------------------------------------------------------------

Orel~ 150 on Reader Serviu Card 	 MAY 1988 •BYTE 43 



Circle 101 on Reader Service Card 

ASK BYTE 


NEW 


For IBM PC's, XT's, AT's and o1her DOS machines. 
This is 1he one you 've heard so much about - with fast 
compile times , small object code modules, no royalt ies, 
and clear error messages. Version 4.0 is based upon 
ANSI· 74 standards with new features including: 
• Indexed tiles (ISAM) with up to 24 keys. This advanced feature requires the software 
package Btrieve which is optionally avai lable@ $190.00. 
• Windowing, pop-ups, color and overlays. This advanced feature requi res the soltware 
package Saywhat?! 'M which is optionally available @$45.00. 
• ACCEPT (1, 5) numerics with decimal point alignment, numeric checking, AUTO-SKIP, 
SECURITY, LENGTH-CHECK. EMPTY-CHECK. 
• Fast memory mapped DISPLA's (1 ,5) ERASE, BEEP, ATIAIBUTE. 
•An easy-to-use. COBOL source code EDITOR wi1h auto line nu mbering, A-margin, B· 
margin tabbing with full screen cursor control. 

Also available: Utah SuperSort @$39.95. a fast sort program callable from Utah COBOL: 
Utah FORTRAN @$39 95: Utah BASIC @$39.95; Utah PASCAL @$39.95; Utah PILOT 
@$39.95. Used by 50,000 professionals. students and teachers in 40 countries. 

Ct
Since 1977 

Ellis Computing.Inc. 
To order call: 5655 Riggins Court , Suite 1 O 
(702) 827-3030 Reno, Nevada89502 

IBM 1s a reglslered Trademark ol ln1erne11ona1 Business Machines. Inc. Blrieva is a 1eg1s1ered 1rademark or Novell. Inc. 
Sa)IW'ha1?I is a traClemal1< al The Research G1oup Sui)(lrSon Is a rogis!Oted 1rae1omarl< 01 Mrcropro 1n1erna1lona1 Corpora11on. 
Utah COBOL 1s a ~ademal1< ol Ellis Compuung. Inc <D 19B7 Ellis ComputJng. Inc. 

PowerStationTM 

A Complete VT220 I VT241 Work Station 

Upgrade for the IBM PC/XT/AT and PS/2 


''Now true BOO 
pixel wide VT241 
display and 
support for 
VMS Services 
for MS-DOS." 

PvworSll!lon~ 240 S43S EGAmmo~ 139 
\IT240 style keybOard and ZSTEM \IT240 Emula!lon Softw.lre. Daughlcrt>oord opnon for 132 COiumns and uw 600 
OptionaJ WPS labeled keys (GOLD KEY MODEL) add $30 pixel Wide ReG1S llisplay on Slandald EGA adapters. 
ZSTEM pcN • VT240 Emulllor Emulalioo Sottware ooly. $295 PS220l2 f19 
\IT240/241 Emulation SoJlwa<e with all lho leatures ol ZSTEM \IT220 plus Ke)'board ildap1er cable Jor PS200 0<• PSl2 sys1ems. 
ZSTEM 4014, SU<e! and AeGIS graolncs. ZSTEMpc~-4014 Emulllor $99 
PoMrS1allonN220 $289 Use w.1h ZSTEM VTTOO. VT220. or stand-alone. 
VT220 style keyboard and ZSTEM VT220 Emula\Jon Softw.!re. lnlaractive zoom aoo pan. S.l'elrecall illldlles Imm 
Oplional WPS bbefted keyS (GOLD KEY MODEL) 3dd $30 disk. Keypad, mouse, dlgitiztr. pnnter. piotter, and 

TIFF suppon, 4100 color and ine style color mappiOG.ZSTEMpc~-VT2211 Emullllu Emulation Softw.lre ooly. $1511 
640 • 400 and 640 • 480 oo same 3dap1et/mon'1CKS.All tile rearures Of ZSTEM VTIOO plus 8·bl1 mode, <IOWnloaOallle fonls, 

user denned keys. lul naoonaVrooltJ-nabonal m00es. Exteroed macms ZSTEMpcn.vr100 Emulator $99 
High perlormana! COLOA VT100. Trne doobkl 

staMard EGAs USiOG Ille EGAmato option. 128 COiumns on CGAs 43 i ne 
ISCl1pl iaJlOuage. True 132 columns on He1cules, ~- Super EGAs. and 

l'oghlY.lcle, smooth scrolJing ISO and anribu1e 
suppott on EGAs. EnllarlC\ld key\loorll suppon UOIJerm.lnn !lass Net/One maPf>8jl COIOr. XMOOt Mand KEAMfl. soltkey/MAC
and VMS Services lo.' Ms.DOS support ROS, DOS acres:s. 

KEA Systems Ltd. 
#412 • :?150 Wesl Broadway, Vancouver, 8 .C. Canada V6K 4L9 

Telephone (604) 732-7411 Telex 04-352648 VCR Fax (604) 732-0715 
Order Toll Free (800) 663-8702 

JO def mwtay O.Ck QUatanlH AMEM.fCIVISA 

rela1ionship between IBM and Microsoft , 
but it's a nuisance for the rest ofus. 

Conspicuously absent from that list is 
Hercules graphics. Although Hercules 
cards are a standard, they 're not an IBM 
standard, so DOS simply ignores them. 
PC-DOS BASIC graphics commands 
don 't work on Hercules displays, and the 
MODE command won 't switch them imo 
graphics. 

Bur programs rhar generate graphics 
handle Hercules cards by writing directly 
to the hardware, completely bypassing 
DOS and the BIOS in the process. That 's 
why Windows (from Microsoft, no less) 
runs just fine. 

As far as writing your own graphics 
code for the Hercules card, I'm not sure 
that it 's worthwhile. A more practical 
course would be to get a language like 
Turbo C, which supports the Hercules 
card through the normal graphics li
brary; you simply write C code calling 
the library functions, and your program 
can draw on any graphics display. 
- Steve 

S-100 Sources 
Dear Steve, 

Some years back, I bought an S-100 
system from Morrow , which subse 
quently went out of business. I'd like to 
know sources of parts and kits , as well as 
books , because I would like to be able to 
at least get ome kind of S-100 system 
running. Could you give me a starling 
point for my research? 

My only other choice. is to spend the 
money on jazzing up my Apple Ile and 
learn ing to be content. 

Luther Atkinson 
Richmond, I'll 

The S-100 s1andard machines. while 
not as widely available as they were a few 
years ago, are still alive and well. As you 
note in your letter, Morrow is 110 longer 
in business. There are, however, several 
companies 1ha1 can help with your S-100 
needs, among them the following : 

Vision Computers 
2235 Melvin Rd. 
Oakland, CA 94602 

S. C. Digiral 
P.O. Box906 
Aurora, IL 60507 

Keptronix 
P. 0 . Box 2022 
Columbia, MD 21045 

Lomas Dara Products 
I82 Cedar Hill St. 
Marl.borough, MA 01752 

comi1111ed 
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STAT 


Select the points you want to remove from your ... Then press F6 to refit the model and 
regression model . .. recalculate the statis tics. 

Because "Statistical Graphics" 
Is Better Than Just Statistics and Graphics 

Most of today's PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 

Unique " What If" Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look-and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 

Integrated Statistical Graphics 

Coupled with STATGRAPHICS' 
interactive environment are over 50 
types of graphs-traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are Integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data- trends you may have 
missed if you looked only at the 
numbers. 

Over 250 Statistical Procedures 

• Direct Lotus and dBASE 

interfaces 


• ANOVA and regression analysis 
• Experimental design 
•Quality control procedures 
• Multivariate techniques 
• Nonparametric methods 
• Exploratory data analysis 
• Forecasting, time series analysis, 

and more. 

STATGRAPHICS-

The Best Way to Do Statlatlcsl 

Put the power of STATGRAPHICS 
to work for you today-all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592·0050 ext. 4 00 
In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 

STSC, Inc. 
2115 East Jefferson Street 
Rockville. Maryland 20852STSC 

· Sugoested retail price In U.S. and Canaoa. 1nternat1ona1 
prices vary. Avarlallle thtough dealers anel ClistnllutOfs 
worlelw1Cle. STATGRAPHICS, PLUS•WARE, Lotus. and 
dBASE a.re reolste1ed trademarks a l Statistical Graphics 
Co<poration. STSC. Inc.. Lotus Development Corporation. 
anel Ashton-Tate. respectively. 

A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. A PLUS*WARE PRODUCT 
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Jonathan's Wave, the brainchild of Michael Archer, is considered by some to be an 
artificial intelligence "thinking" computer system. It is comprised of over one hundred dif
ferent expert trading programs. Its knowledge data base acts as a high tech filler drawing 
from the best parts of each program while ignoring the worst. Jonathan's Wave constantly 
updates itself, altering and eliminating certain trading guide!lnes in response to both failure 
and success as if it had its own evolutionary process built in to make it better and better. Ac
cording to Jonathan's Wave January 28, 1988 Risk Disclosure Document each $10,000 
invested In Jonathan's Wave managed account program in May 1986 with all returns 
reinvested would have grown to $24,800 on October 31, 1987 for a compounded rate 
of return of 148%: We believe the most impressive part about achieving this performance 
record is the fact that the worst monthly percentage drop in equity experienced was only 
5.3% . Jonathan's Wave only compensation from its cl ients is a percentage of profits! 

Call now for a free copy of Jonathan's Wave Risk disclosure document and performance 
record . Those who act now under no obligation , may ask about our highly informative free 
video tape on managed speculative investing, introducing some of our advisors, which in 
our opinion could make you a better investor in stocks, bonds, mutual funds, futures, op
tions or any managed speculative Investment by educating you on some key elements In 
their evaluation and selection. Call Super Fund Financial Group, Inc. 90 West Street, New 
York, New York 10006, 1-800-225-5561 or 1-800-221-291 7. In New York 212-227-5208. 

Print Name: 
Address: 

________ State: ___________ Zip: ______City: 

Phone #. Res.: --------- --- Bus.: - - ---------
Best Time to Cati. Res. : Bus.: ---------

Inquiries. wltMut phone numt>or will not be processed. 

• Pa~I pertormar>ee is not necesserily Indicative ol luturo results. The risk of loss was lnvovled In achlw lng these rel urns as 
In any managed speculati.a investment. BY 

ASK BYTE 

You might also wam to get an issue of 
SUPERMICRO magazine (also known 
as S-100 Journal) for further information 
on boards and peripherals available for 
your machine. -Steve 

Using the Fax Machine as a Digitizer 
Dear Steve, 

I have an idea that seems reasonable, 
but it may not be quite as simple as it 
sounds to me. 

Because I'm involved in desktop pub
lishing, I have used many type of scan
ners and digit1zers to send images to the 
screen, including a Ricoh FAX20. Is it 
possible to use this facsimile machine as a 
digitizer for my computer? I am working 
with a monochrome 520ST (640 by 400 
pixels) and would like to send a picture to 
DEGAS Elite. 

Pete Reitano 
Sama Cruz, CA 

There 's 110 limit to the mmiber ofideas 
that "sowui reasonable " but tum ow to 
be such a pain that you 'd rather 1ake up 
knitting for a living . .. 

You 're exactly right about fax ma
chines. They scan an image (at 200 dots 
per inch , 110 less). convert it into a run
length encoded bit stream, and mail it off 
over a 9600-bps modem. The wonder of 
it is that any two fax machines anywhere 
can talk to each other, because they ex
change credentials to decide how fast to 
send data and what encoding to use. 
Pretty slick. 

Obviously, if you had a suitable 
modem, you could tap imo the fax ma
chine's output and bash the beeps and 
hoops back into bits (sorry). That's ex
actly what the/ax boards/or yo11r PC do. 
The big expense is the 9600-bps modem, 
which must be designed to work with fax 
machines, because there are several dif
ferent 9600-bps transmission "stan
dards" around. 

PC Magazine had a write-up on fax 
boards in the January 26 issue. Basi
cally, if you've already got a fax ma
chine, you 'fl just need the board to act as 
a receiver; prices seem to range from 
$400 to $1000 for the boards (remember, 
the boards co11tai11 a very tricky modem) 
and some software. 

The only trick might be that the boards 
expect to answer a ringing phone line; 
you'd have to make sure thaJ the software 
could handle a direct connection. But , 
after that, the code will grab the data and 
create a file in any one ofseveral differ
ent graphic "standard" formats- which 
you can then convert into a paim pro
gram file, import imo a desktop pub
lisher, or whatever you want. And you 
don 't have to build a thing or write a line 
ofcode!-Steve • 
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It took 8million 

F PS before we 


produced awinner. 

Now appearing: the And the supporting roles played Give us a call today. We'll tell you 

DT7020 Array Processor for by our MACH"" Vector and MACH how to connect your IBM PC AT to a 
the IBM PC AT. DSP Subroutine libraries and our rising star: the DT7020 array processor. 

In this business, connections 
mean everything. Since our 
DT7020 array processor connects 
directly to our frame grabber and 
data acquisition boards for true 
8 MFLOPS execution, it'll be an 
overnight success. 

MACH Microcode 
Assembler and Simulator 
are truly award winning. 
Nothing beats this 
package when it comes 
to real-world image 
processmg. 

(617) 481-3700. 

-«OT-Connect'" is an open interface 
specification which i}ermits thedirect 
connectionof stand-alone data acquisi
tion and frame grabber board to pro
cessor boards for greatly accelerated 
signal (DSP) andimage processing. 

Digit.al Stl!NI Proces>ing I~ Processing 
DT-ConeKf• 1....,.FFT FFT Multiplym m lnvmeffT VKtorAdd Veclor Add v.ctor Multiply m fral!lfAdditlOllr~;sl~1024 Allnts 1024 ll:llnts 1024 Allnts 1024 Points 1024 Points 1024 f'Olnts 512:>.5121.nage bya~ 1024 l\:llnlS s12.s121maee 5l2x512 imageCompje, Cooiplt.> Compio>. imagl'S Bo.wd ~ Real Real Real R..r ComlantComp!"' 

13J)msono21> 23.0ms 11.!!0s 0.47s13.0ms 23.0ms 2.6ms 5.0ms 2.5ms 8.5ms 6.295 0.82s 0.68• 

DA7:4 TRANSLATION 

Work!~ Dm Translation, Inc., 100 Loclu!l)rM!, Matlboro, MA 01752-1192, (617) 481-3700 Tb 951646 

United Kinedom ~Hquartefs: Daill Transl$tlon Ltd.. ThQ Mulberry Business Pan<, Wokingham, Beri<shire RGll 2QJ. U.K. (0734) 793838 TL< 94011914 

Wost Getm.ny ~:Data Translation GmbH, Sluttgarter Stiasse 66, 7120 Bielietieim·Bissmgen, West Germany07142-54025 

lntematlonat 5ales Offices: Auotralia (2J 662-4255: BelRlum C2J 735-2135· Canada (416} 625-1907: Chile <21 25-3689· China (408) 72Hl222. !8) 721-4017: Oenrnarl< (2) 274511: Flnland (90) 

372-144: France (1) 69077802: Gn>oce 951-4944, 527-039; Hoo11 Kon& !31771-8585; India (22) 23-1040: Israel (3) 32-429B: Italy (2) 824 70. l : Japan (3) 502-5550. (3) 375-1551. (3) 355-1111: 

Korea CB2J 750-9954: Netherlands (70) ~60: New Zealand (9) 504-759: Norway (02) 55 90 50: Ponugal 545313; Slngapote 7797621: Sooth Afr~ (12) 41>-9221: Spain (1) 455-8112: 

Sweden (8) 761-7820: Switze<land (U 723-1410; Taiwan (2} 709-1394: United Kinl!dom C0734l 793838: West Germany 07142-54025. 


IBM and P!nonal Computer AT..e registered tradematk$o! lntema\lonal Business Machlll8$ Corponrtlon. Data Translation Is a registered trademark, and MACH Is a tl'lldematk. ol O;ita Tr•nslatioo. Inc. 

Circh 84 on /Utukr s~rviu Card MAY 1988 • B Y T E 47 

http:Digit.al




Y never know when somebody's going 

to come around the corner and surprise 
you with something that needs doing 
right away. 

So you might want to look into our new 
System 310, an 80386-based PC running at 

memory controller and 32KB or high-speed 
static RAM, it performs raster than 386 
computers priced thousands of dollars 
higher. The new System 220 is our 80286 PC. 
It too runs at 20 MHz, or twice as fast as the 
IBM PS/ 2 models SO and 60. 

What's more, while others claim OS/ 2 
compatibility, we guarantee it. Because we 
sell and support Ms•OS/ 2 written just for 
Dell Computer systems. 

And it all comes to you directly from 
us. To order, or to get acopy of our 1988 
catalog, call u at 800-426-5150. 

The computers will be shipped in as 
little as three business days. With ano risk 
guarantee. And our complete systems 
prices include aone year, on-site service 
contract from Honeywell Bull, plus easy 
access to our technical supporepeople 
over toll free phone lines. 

That's why it's taken us just four years 
to become one of the top seven personal 
computer companies in the country. Or 
what you might call the fastest computer 
company in the country. 

6 
QIJ in tlw US Ind c.n..s.. 11 ED9 
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NEW AVOCET C"' FOR MICROCONTROil.ERS 

A BREAKTHROUGH IN SPEED AND QUAUTY 


Introducing Avocet C" Fast, opti
mizing cross-compilers that can cut 
microcontroller development time in 
half-without a rificing code quality. 

_From concept to code 
m a fraction of the time. 

Programming in C lets you concen
trate on end results, not annoying 
details - o you get more done, faster. 
And rapid compilation takes the frustra
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

That's why we spent two years 
field-testing and perfecting Avocet C for 
both peed and quality. We built in 
three separate phases of optimization
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that' 
mature in its own right-not an after
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our nm-time 
library is extensive-no need to write 
the routines your elf. You'll arrive at 
bug-(ree code faster, thanks to Li T-like 
type checking. And your program' use
ful life is extended, because you can 

Testing is easier, too. Avocet C i 
ANSI-standard-so you can test generic 
par of your program with host
resident systems like Microsoft Quick
C" and CodevieW" And when you're 
ready for hardware-specific testing, 
Avocet's AVSIM Simulator/ Debugger 
tests microcontroller code right on 
your PC 

An excellent value. 
just $895 buys Avocet C for your 

favorite chip: Intel 8051 or 8096, 
Hitachi 64180, or Zilog Z80-with more 
to follow. And Avocet C includes the lat
est version of AVMAC-Avocet's super
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Computing a Butterfly 's Effect on the Weather 

Hugh Kenner 

CHAOS: MAKING A 
NEW SCIENCE 
James Gleick 

Viking, New York, NY: 
1987, 352pages, $19.95 

T he physical sciences for 
perhap four centuries 

have cherished the dream of 
eeing their work finished

all but the grunt work , for 
which we have machines. 
With the last exponent in 
place in the last equation, the 
ultima1e program purged of iLS 
final bug, the dishes feasting 
on data from myriad satellite , 
might we not be clo e to call
ing every shot? For if every 
state of a system causes the 
next- well, given ample data 
(a nd processing power) , 
houldn't we expect to know 

in mid-December if Topeka 
next Augu t 9 at 3 p.m. will be 
having picnic weather on its 
southwest side? 

But at present we' re lucky 
if a local five-day forecast is 
not utterly misleading. Fluid 
sy terns (air and water) are 
rife with in tabilities . The 
equations that describe them, though as definite as the ones that 
define planetary motion . have unstable points likewise , where 
the fourth decimal place of an input- 0 .5061 instead of 
0.5060-can spell the difference between calm and hurricane . 

mall changes make catastrophes. Thi is stuffily called " ensi
tive dependence on initial conditions"; more picturesquely, the 
Butterfly Effect. "A butterfly stirring the air today in Peking 
can transform storm systems next month in New York": James 
Gleick' tour through chao theory begin ' with that bunerfly . 

Gleick is a science writer for The New York Times, and hi 
journalistic skills are evident in the narrative' s lively pace and 
thorough documentation. Rather than fill space with opinions 
about Chaos- a tour de force of popular exposition, and almost 
rigorou enough to plea ea specialist-I'll offer a walk through 
some of the material. While drawing on details from other 
b oks, I'll tay within Gleick' outline. 

Once dj covered (in 1961, by a meteorologist named Edward 
Lorenz), the Butterfly Effect seemed to end all hope of long
range projections, not ju t of weather but of most unruly phe

nomena. Still, a Newtonian 
might argue, the Great Picture 
is unaltered . Let our input 
data include all butterflies; if 
that 's unlikely in practice, 
doesn't it preserve the prin
ciple? Isn ' t what we lack just 
better information? More
over, despite buuerflies, 
doesn't the weather y tern 
display a large-scale stability? 
Summers always follow win
ters . Miami tays balmier than 
Nome. Likewise, a marble in 
the bottom of a bowl, however 
often perturbed , seeks equi
librium . So "practically all 
dynamic systems" ought to 
settle, most of the time , "into 
behavior that was not too 
strange. " Right? 

Wrong. Most of them 
don't. (Partly . we've been 
misled by preoccupation with 
the few nonlinear equations 
we know how to olve. The 
rest were "monsters. ") 

I For the weather i an atypi
cal example, "locally unpre
dictable, globally stable." It's 
more typical, "in a back
ground sea of chaos," for 
ome self-organizing ystem 

to as ert itself. Thus the Great 
Red Spot on Jupiter is local but stable, "a hurricane-like system 
of swirling flow," ho t to endle s variation that doe n 't de troy 

comin11ed 
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its fom1 . Though our weather hurricane die out in days, the Red 
Spot has been a fluid presence for 400 years that we know of. 
On Jupiter, chaos has modes of tubbom order. 

On Earth, too, a we 've just begun to notice. After T . R. 
Malthus stated , in 1798. that population (say , in a fish pond) 
will alway increase until food hortage tifles it , population bi
ologists needed an equation that model the drop in population 
when competition for a fixed food supply increases . A good one 
(Verhulst 's Law of 1845) is essentiaJly 

xna, = r x ( I - x ), 

wherex i the population (0 =extinction, I =maximum) and r 
is the rate of growth . That ' s an easy loop to program. Start it 
with r = 2.7, and from the range 0 < x < I pick any initial x 
you Like. Iterate through successive generations, and watch how 
x (the population) shoots up until things get too crowded , then 
decline.s and levels off. It soon ettles down to 0. 6296; at a 2. 7 
growth rate, our fi h pond stabilizes at just under 21.i capacity . 
That ' s what we used to think dynamic sy terns generally did: 
They stabilized. 

Run it again with r = 2.9 (slightly more rapid growth); again 
x stabilizes, at 0.6552. For r = 2.96. x stabilizes at 0.6622 . But 
try r = 3.4, and xis no longer stable but is leaping to and fro 
between two populations, 0.4520 and 0.8422. (That's still pre
dictable; for 0.4520 one year , expect 0.8422 the next .) By r = 
3.5, it's cycling through four different values; by r = 3.55. 
through eight. Disconcerting, yes, but those regular cycle.s do 
keep us in touch with order. Now, push r up to 3.57 , and be
hold, patternless chaos!- seerningly random results generation 
after generation, and no way at all to gues what the next popu
lation will be . And these changes of behavior- from stability , to 
ever-larger cycles, to chaos-happen at quite sudden thresholds. 

Nor is chao absolute . Inch up fun.her tor = 3.58212, and, 
whoops , we' re back with cycling values, 12 of them . But by r = 
3.58283, chaos show signs of returning , and by r = 3.584 it 
definitely ha . On and on, order and chao alternating, unti.I just 
past r = 4.0. the equation blows up. 

Pondering those zones where numbers seem drawn to one or 
another value. you get a first feeling for what Lorenz dubbed 
"attractors." That 's been familiar (though unconnected with 
chaos) ever since Newton published his iterative method for 
finding an equation's roots . You start with a guess , and when 
several roots are possible, the one you find i the one your guess 
"attracted ." Strange attractors have since received the accolade 
of deep theory . They underlie both bathtub turbulence and the 
dynamics of galactic clusters . 

There are three more things to notice about the Verhulst equa
tion. First, there seems no way to predict how long the discon
tinuities will last; you just run the iterations and watch. ln 1976, 
though, their duration turned out to be governed by Feigen
baum 's Constant, 4.6692016 .. . , a number so ubiquitous in 
chaos theory that it eems structured into the universe like 1r. 

That asserts a commonality for all manner of local di orders: 
rolling streams, perturbed pendulums, or columns of smoke. 

Second, it seem that what we've often hrugged off as in
scrutable " randomness" (in genetics, economics. and fluid dy
namics) is really a periodic chaos that' s built into simple deter
ministic models. Thus , epidemics come in cycles, but a sudden 
kick to the y tern- ay , a program of inoculation-can send the 
incidence of a disease into near-chaotic o cillation . That hap
pened in Britain when they tarted wiping out rubella . 

Third, a definite pattern recurs throughout chaos theory : Any 
derail is apt to resemble the big picture. That ' s easiest to see 
when the Verhulst equation is put on-screen as a graph; A. K. 
Dewdney outlined a program to do that in the July 1987 Scien

conrinued 
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tific American. As you increase the resolution of an interesting 
area, you see utterly familiar shapes: amid wne of chaos, still 
those "doubling ' cycles, powerless as always to fend off chaos 
again. 

And here we're circling close to Benoit Mandelbrot, with his 
fractals and his talk of "self similarity ." Every BYTE reader 
has surely seen fractal images by now and has heard how under 
increasing magnification they yield variations on an overall 
theme. A tree resembles a branch; a branch, a twig. From big 
aorta to tiny capillaries, the circulatory system is self-similar. A 
moon rock has the jagged texture of the moon . Yet "chaos" in
heres in the sense that, however deterministic the equation, you 
can never exactly predict the next level of detail . To see it , you 
must run through the iterations . 

Like the Verhulst equation, the equations fractal buffs use are 
iterative; each output becomes a new input. Again, nonlinearity 
confers a superficial look of chaos. Again, at Feigenbaum
govcmed level of scaling, chao yields recurrent elf- irnilar 
orders that turn out to map all manner of phenomena we experi
ence daily, such as cloud forms and fluctuations in cotton 
prices. Mandelbrot even speaks of "the fractal geometry of na
ture," and George Lucas's special-effects team has u ed fractal 
generators to invent convincing landscapes. 

For Gleick 's expo ition, Mandelbrot can be a problem : a 
trange attractor toward whom more thing are drawn than you 'd 

think to a!Jow him. Gleick rightly caUs Mandelbrot's book 
"maddening." and to argue with Mr. Fractal you'd need to rival 
his grasp of math and arcane mathematical history. Mandelbrot 
does ask for argument , seeming to claim that everything chaotic 
is (a) an aspect of fractals and (b) essentially his discovery. He's 
right about one thing , clearly : After about 1875 , divers math 
ematicians kept finding functions that seemed to have no use: 
ones that embarrassed the system, or generated "monster . " 
They were onto omething they lacked tenns to cope with. 
Again and again, Mandelbrot has retrieved some dusty paper 
and fittetl it to fractal ity , a unifying concept that is . urely his. 

One clear thing, finally: Chaos theory and computerdom go 
together. Iterative equation eemed stagnant until we had ma
chines to iterate them . Lorenz in 1961 fou nd the Verhulst irregu
laritie while running ome imuJations on a primitive Royal 
McBee. Feigenbaum' s Constant emerged from a glorious old 
handheld workhorse, the HP-65 . And it was IBM , in appointing 
Benoit Mandelbrot a Fellow at the Thomas 1. Watson Research 
Center (programming collaborators , visual-display hardware) 
that chanced lo midwife the fractal geometry of nature. The 
field stays open , and some BYTE reader may well donate the 
next input. • 

BRIEFLY NOTED 

PROGRAMMING SECRETS FOR THE MACINTOSH by 
Scott Kllaster , Addison-Wesley , Reading, MA : 1988, 368pages . 
$24. 95. If you ' re a serious Mac programmer, this book, written 
by a writer/engi neer at Apple, will answer a lot of your ques 
tions and head off a lot of problems. Kna ter's explanation of 
certain Mac IT infonnation, such a Color QuickDraw, is better 
than what you ' ll find in Apple's documentation. The book give 
tips on using QuickDraw, such as drawing into an off-screen 
buffer and u ·ing CopyBits to put it on the Mac screen. Knaster 
also provides hints on managing multiple windows with some 
example code. 

But the real gold mine of this book is its information on the 
Print Manager: how to find the current printer, how to display a 
document 's name in the LaserWriter tatus alert box , and how 
to embed Postscript commands with.in QuickDraw comments 

continued 
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USE OUR TOLL FREE ORDER LINE 
NORTHGATE 
COMPUTER~~'!~~~~~ffiRArfO 800-548-1993 
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ADVERTISEMENT 

Tech Talk 
By Steve Gibson 
fUHUU, IHI 

Finding the Ideal Keyboard: One ThatWon'tThrow Spitwads With Its Recoil 
You might think that the best keyboard 
would be the IMt thing I'd worry about a.s 
I Wll.'i assembling m y "dream machine ," 
but it was almost my first concern . 

Have you ever stopped to reall y think 
about the " feel" of your keyboard? I've 
long believed that the feel ofa computer's 
keyboard might almost be the single 
most imponam aspect of the machine. 
Aficr all , except for occasional mouse 
and modem us:igc, the keyboard is the 
sole entry point for all of a machine's 
dntn . I care tremcndousl)' about the feel 
of the keyboard I'm typing with . I want it 
to feel just right under my fingers. I want 
to know from mcchanic:il feedback. 
without looking. when I've pJ'CSS('d a key 
successfully. Yet I don't want m)' biceps 
enlarged a.s a consequence. 

It's been my experience that mo t 
keyboards are utterly horrible, seeming 
to come only at the far extremes of the 
scale. Either they just lie there Like dead 
sponges, unresponsive a nd unrcacting. or 
they figlu back tooth and nail . daring you 
to press the next key. To ei ther extreme I 
say," o thanks," 

The original IBM keyboard mUst have 
been tough 10 engineer. l c-an't imagine 
the mechanical contrivance that was 
used to induce such a ridiculous snap 
action underneath such small keys. A 
keyboard should not be able to launch 
spi1wads across the room with its recoi l. 
Bruised fingertips arc not my idea of a 
typing reward, and it' no fun having lo 
close the windo"''S on a hot summer night 
for fear of keeping the neighbors awake 
with the clack-cl:icking din. 

At the other end of the scale we have 
the ubiquitous sponge-press keybo3rd. 
This keyboard dares you to determine 
whether the computer has sensed your 
data entry - which is not easy when you 
sure couldn' t sense II you=lf. I'm always 
worried that the keys arc just lying there 
still depressed aftc.r I've removed my 
fingers. 

So imagine m y joy about a year ago 
when I stumbled upon a keyboard that 
knocked me na1 (and not from its key 
recoil). Feeling a bil like Goldilocks. I ran 
my fingers over its keys. Herc was a 
masterpiece t.hat was neit.hcr too stiff nor 
too mwhy - it w:is just right . It had • 
morvelous snap action . 

Since the co mpany selling this goody 
wa.s one of those "here today. gone 
tomorro .. generic Taiwan clone outfits, 
I purchased seven keyboards on the spot! 
I was determined never 10 be caught 
w1thou1 one of these beauties underneath 
~agam. 

As I pro udly c-.irricd m y collection 
home. I reasoned that I'd be adding 
machines over the years. and I needed 
them all to be o ut fi ued not only with the 
best feeling ke yboard I'd ever had the joy 
of touching but also with identical 
keyboards. There's nothing worse than 
moving to another machine after really 
gett ing used to one keyboard only to find 
that the Esc: key has Jumped 10 the other 
side of the room. Beller to have plenty of 
spares in the garage. 

Shonly afterward . the Taiwan-~ 
company from whkh I'd purchased my 
keyboards stopped carrying the one I 

Sie ve Grbson ,, 1h1t dev1tloper ond 
pub/,sher of Fitch" free and prcrndt1n1 o l 
Gibson Research Carp. o l lrvrne, Car.lor
nio. The vtews expressed ore his own 

lo,•cd, and then it stopped carrying 
anything. 

Well about two months ago I received 
a call out of the blue from a crazy. 
sounding guy identifying himself a.s the 
president of Northgate omputer Sys
tems. Art a.sked if I was aware o f his ads 
in the back of Info World. and he was a bit 
peeved when I said, " o, not really." So 
he made me tum to the back of 
!11/oWor/d to take a look. 

"Oh yea h. that's the ad with the tactile 
snapaC1ion diagram: · I said . An said this 

was the most incredible keyboard on 
eanh and that he was going to send me 
o ne because he could tell from reading 
my column that I was a "touchy feel " 
kind of guy. 

l warned him about me and key· 
boards. I told him about my inventory of 
spare keyboards in the garage, and I said 
that nothing "'Ould move me away from 
these beauties since there wa.s no way to 
improve upon what I already had. An 
was not swayed. He told me about 
celebri ties who were using his keyboard 

and said he had lots of congratulatory 
leucrs, and 11 was simply the best 
keyboard anywhere. "Bo)'. this guy is a 
pain," I thought. I shrugged and told him 
to send it out but that I couldn't pro mise 
anything. 

When it arrived, m y curiosity took 
over. Imagine my surprise and delight 
when I found myself facing my dream 
keyboard. exactly like the four I still had 
in my iµrage! If you want the best key
board I've ever had m y hands on. check 
out Northgatc's snap act ion keyboard. 

•IO-Day 
Money Back 
Satisfaction 
Guaranteedl 

*3-Year 
Unlimited 
Warranty! 

The Tuuch and Feel of An Electric 'fypewriter 

The sensation of the computer world. North· But for now. Norlhgate leads the way. Order 
gate's Cllck/Tuctile keyboards are setting the yours today. If you are not 100% satisfied in 
new standard for the touch of typing. every way. return it within 10 days for full 
Not only Steve Gibson. but computer experts refund . 
everywhere agree. Norlhgate has come up with "CIT" 101 KEYBOARD $99.00what's been missing In keyboards- positive 
entry. "CIT" 84 KEYBOARD $79.00 
Some day all keyboards wUI use the same FOR IBM PS MODEL,5 ADD $15.00
keyswitches and quality components Northgate 
incorporates in its 84-key and 101-key boards. FOR QUANTITY ORDERS CALL 612-553·0111 

TOLL FREE 800 453-1400 ANSWERED 24 HOURS 
COMPATIBLE WITH MOST C RR£NT MODEL XT AND AT TYPE 
SYSTEMS WITH STANDl\RD 5·PIN DIN' CONNecTOR. SOME COM r.-------------,
PUTl!.RS ARE NOT COMPATIBL!. WI TH STANDARD IBM lr:'W'.J KORTllGATE COMPU'lt:ll SYSTEMS 
CONNECTORS- T HEM!:: MAY INCLUDE SOME MODHS OY I ~ I- lllDUSTillAL PARI JLVO.. PLYMOUTH. Mll ™41 I 
Z£ l'Tll. TANDY, A'T&'f, f!f>SON EQUrTY. PC LJ MITt:D 286. I SHIP -- (QUANTITY) "CIT" I 01 @ 999.00 I 

__ IQU/\ TITYl "C/T" 84 @ 879 .00Phone Your Order Tull Free I ~·oR IBM PS MODELS ADD s 1 s.00 I 
I IAME 

I COMPA y I 
ADDRESS I 

NORTHGATE CITY STATE ZIP __ 
COMPUTER VISA/MC NO. EXP. DATE --- I
SYSTEMS SIONATU RE ~ .... ' ., .. I 

,,on;, ORDER PROCESSING TAKES 3.. DAYS. WE SHIP UP5. I 
I~ llfDUS1HlAL PARI ILVD •• !Uin: 110 I YOR GROUND SHIPPING AOD 17.00 EA. FOR SECOND DAl' 

APTER PHOCESSING TIME- ADD 512.00 EA. FOR OVERNIOHT:.J 
APTP.R PROCESSING TIME ADD 822.00 EA. 

LBM. PS and AT 11.n: l"Cfllaluc:d tradcmarU of lBM Corp. 

PLYMOUTH. Mllflll:SQTll ~41 L.:----------- 
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BOOK REVIEWS 

for peciaJ effects or drawing high-resolution object , such a 
hairlines for page layout. Despite the slight saccharine aftertaste 
left by Knaster 's overdone humor, I recommend the book . 

- Tom Thompson 

PROGRAMMING THE INTEL 80386 by Bud£. Smith and 
Mark T. Joh11so11, Scoll , Foresman & Co. , Glenview, IL: 1987, 
346 pages, $22. 95. The authors present the 80386 as the next 
logical plateau in microcomputer development after the 8088/ 
8086 machines, with the 80286 as a relatively minor intermedi 
ate step. The bulk of thi work is made up of descriptions of the 
microproce sor in tructions ordered and laid out for easy refer
ence. In addition to the information you would expect , the 
authors include pseudocode descriptions of what the instruction 
doe , and fragments of a embly language , showing usage . 

The real strength of the book is in its description of the chip's 
fearures and its differences from predecessors in the 80x86 fam 
ily . Smith and Johnson clearly explain why the 80386 is so 
much fa ter than earlier chips and describe how you can write 
programs that take advantage of this capability . They also give 
good descriptions of 80386 features , such as multitasking , pag
ing , virtual memory, and operation in virtual 8086 mode . 

On the other hand , the book does not contain sufficient 
source code to fully ju tify its title a a programming guide; 
missing are complete, working programs that demon trate tech
niques and features unique to the 80386. But it 's a useful , if not 
complete, reference for your 80386 library. - John Unger 

COMPUTERS IN BATTLE: WILL THEY WORK? edited 
by David Bellin and Gary Chapman, Harcourt Brace Jovano
vich, New York, NY: 1987, 362pages, $14.95. Almo t half the 
contributors to this collection of essays belong to an organiza
tion caHed Computer Professionals for Social Responsibility . 
Do the authors think computers will work in battle? Of course 
not. Most of the book is essentially an anti-SDI screed. 

One- ided advocacy books like this have a generic problem: 
They offer Little more than preaching to the already converted . 
The military use of computers is an extremely complicated ub
ject, and to load the dice for either side doesn ' t do much for the 
cau e of truth. Anybody working with computers knows that 
they are (a) fallible and (b) no substitute for human j udgment, 
but many of the book 's authors keep reinventing these creaky 
wheels in their analyses . 

The most thoughtful essay in the book is Clark Thombor
son' s " The Role of Military Funding in Academic Computer 
Science," which makes the case that " If the DoD is allowed to 
maintain control of our R&D establi hment , it will continue to 
sap our nation's commercial and political vitality." For exam
ple, the Defense Depanment 's mania for stamping everything 
Top Secret (especially everything involving SDI) hasn't done 
private space commercialization much good. 

The book scores some points , but it' too bad the editors 
weren't secure enough to i.nclude some contributors from the 
other ide. By providing balance, they would have made what' 
there more convincing. - Jack D. Kirwan 

PROGRAMMER'S GUIDE TO PC & PS/2 VIDEO SYS
TEMS by Richard Wilton, Microsoft Press, Redmond, WA : 
1987, 532 pages, $24. 95. Richard Wilton does a marvelou job 
of exposing the trata of PC and PS/2 graphic systems. You'll 
find all you need here: from assembly language code for com
municating with the video BIOS, to C source code of efficient 
line- and ellipse-drawing algorithms. The author even presents 
Pascal , BASIC , and FOIURAN programs and show how to in 
terface them to his assembly language graphics primitives 
routines . 

continued 
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MODEL 66 

• Implements Low Cost LAN 
• Supports 32 Users 
• Single Twisted Pair Required 
• Programmable Contention 
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THESE VIDEOS CONTAIN 
HIGHLY GRAPHIC MATERIAL 
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from key computer graphics 
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Special Days Timescripts 
Timescripts are one-page documents that highlight the people 

and headlines from a day gone by. They make excellent gifts 

for birthdays. graduations. anniversaries, retirements and 

other special days. 


You can create thousands of different Tlmescripts with 

Special Days historical databases that span all the way back 

to 1850. Three different report formats are available: Birthday, 

Anniversary or Flashback. 


Footprints~ Timelines 
nmelines ara multi-page documents that show key events 

from one's Ille embedded in the fabric of history. You can 

create Tlmellnes that chart a relative's, your family 's, or a 

company's history from before the Civil War to modern times. 


You pick the types of historical events to display alongside 

the personal events. You can pick any combination of 

Footprints' databases: Sports, Business. U.S. History, Inter

national , Science & Technology, Arts & Entertainment or 

Strange & Weird. 


Only $39.95 each! Order Today 
Introductory Prices Good For A Limited Time! 

Spe;: lal Daya & Footprint.a Wiii 
Run On IBM PC's or Compatibles. 

DOS 2.1+, 256k. Wllh DOS 3.0 + Footprint& requlrea 320k. 

To Order: Cati 800-722-0054 

(Check, Vlsa/MCJAmEx) $39.95 .,. S2 ~ lor each copy ordered. 

$74.95 lo• both products (save $500) . In Texas add 8% Sales Tax. 


THE SALINON Corporation 

~O. Box 31047. Dall1111. Texas 75231 


For more lnlorma1lon call (214) 692-9091
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Few books can claim Lhe distinclion of being complere; this 
one comes a clo e as any 1·ve seen. The aulhor provides code 
for CGA , EGA VGA MCGA , and Hercules monochrome 
adapters. In addition to interfacing detail , Wilton provides top
nolch C code for drawing lines, ellipses , fill s, bit-block opera
tions and even animation. For the nn operation alone, he pre
ents three different algorithms. 

My only complai.nt with this work i not its conrent, but its 
delivery : All the listings are printed in light green. If my vision 
fails, it 's because of all the time I've spent quinting at the list
ings in thi invaluable reference . -Richard Grehan 

A COURSE IN Nm-ffiER THEORY AND CRYPTOGRA
PHY by Neal Koblitz, Springer-Verlag , New York. NY: 1987, 
204 pages, $34. G. H. Hardy boasts in his autobiography that 
number theory is one of the few fields where the pure mathema 
tician's work is afe from exploitation by practical applications. 

eal Koblitz opens his excellent survey with that quote, but he 
means it ironically. For, today, number theory is at the heart of 
a very practical and worldly field : cryptography . The traditional 
lock and sea.led envelope mean nothing in the realm of nelworks 
and electronic mail ; instead, formerly arcane theorems about 
factoring numbers and finding prime: are the essential tool in 
the quest to keep-or steal- ecret information. 

The fir t chapters review selected topics in number theory in 
an attempt to make the book accessible to lay readers as well as 
tudents and specialists. The presentations are clear, concise, 

and lightly piced with humor. Later chapters attack more ad
vanced concept , Like quadratic residua ity and public key sys
tems. The final chapter discu ses recent work on using elliptic 
curves to encrypt message and factor large number . The im
portance of the computer in cryptography is reflected through
out the book by nurnerou exercise and example involving 
computer algorithms for encoding data . - Peter Wayner 

DESKTOP PUBLISHING TYPE & GRAPHICS by Deke 
McClelland and Craig Danuloff, Harcourt Brace Jovanovich, 
New York , NY: 1987, 312 pages, $29. 95. Thi illu trated "shop 
reference" to Po tScript typefaces i highly instructive and ac
ce ible . Apple creen face , PostScript and Apple laser type
faces , and typefaces available from other sources are all thor
oughly detailed: One page in each section is devoted to tylistic 
variations available within a given rypeface- rype weights , re 
verse type, condensed and expanded type and o on. 

A graphics chapter offers illustrations and usage advice for 
lines and shape , creens and pattern , and clip art. The appen
dixes give background infonnation on every typeface used in the 
book, Ii ting available screen and printer fonts, font ID num
bers, size in bytes of the available Macintosh screen fonts, total 
memory required for all sizes of a font , ex.act Postscript names , 
amou nt of memory the font requires , and the vendor. 

If you ' re interested in u ing page layout software and find 
yourself frustrated by questions like, "How will 24-point Pala
lino headlines look next to I0-point Optima text in a 20-pica 
column?" get this book. It will seldom be left unopened while 
you design with the Mac or IBM PC. - George R. Beinhom 

CONTRIBUTORS 

LEAD REVIEW: Critic and author Hugh Kenner lives in Bal
timore, Maryland. BRJEFLY NITTED: Tom Thompson is a 
enior technical editor aJ BYTE. John Unger is a U.S. geophys

icist in Washington , DC. Jack D. Kirwan teaches economics at 
the University ofAriz,o11a. Richard Grehan is a senior technical 
editor at BYTE. Peter Wayner studies computer science at Cor
nell University. George R. Beinhom (North San Juan, Nevada) 
is a nonfiction writer who uses desktop-publishing tools. 
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MERGER! 
UDS Puts Sync & Async 
Protocols on a Single Board 
One expansion slot on your IBM PC or com
patible can now do double duty. UDS has 
packaged both synchronous and asynchro
nous protocols, plus a V.22 bis compliant 
modem, on a single Sync-Up"' card. The unit 
also provides true synchronous autodialing 
via bus-directed commands and responses. 
In the asynchronous mode, the unit is com
patible with the AT command set. 

For the user, this means unparalleled flexi
bility in micro-to-mainframe, micro-to-mini and 
micro-to-micro communications. Data rate 
(2400, 1200 or 600 bps synchronous; 2400, 

1200, 600 or 
0 - 300 bps asynchro

nous), private line or dial-up 
operation and RTS/CTS delay are 

software selectable options. 
The device provides full-duplex operation 

over either two-wire private or dial-up circuits; 
2780/3780/3270 BSC and 3270/3770/5251 SNA 
software is available. The unit is compatible 
with most asynchronous communication 
packages, including Mirror II. 

For additional specifications, quantity 
prices, and information on other Sync-Up 
products, contact Universal Data Systems, 
5000 Bradford Drive, Huntsville AL 35805. 

Universal Data Systems 
,,-...
0!) MOTOROLA INC. 

tnlo11n•t1onSys r•ms Group 

PHONE 800 / 451-2369 

COMDEX: Booth #3852 


MAY 1988 • BYTE 61Circle 300 on Readtr Seniice Card 



ABOVE BOARD 2LEAVES THE co~ 


Above•Board 2 i rhe fir t memory board 
for d1e P /2'" rhat come wid1 the new expanded 
memory pecification - LIM 4.0. 

Becau e only Above Board 2come from 
Intel.The compat1) that developed LUvl 4.0. 

o now your u er can acce more 
memory. And run rhe very late t DO appli
cation oftware well beyond 640K.Which will 
give everyone powerful new capabilities they 
ne er thought po ible. 

Above Board 2 al o pr mi e 100% com
patibi Iiry wid10 /2'"application oftware. 

Along with guaranteeing compatibility 
witb the P /2 microchannel technology. 

Add to that Intel's technical upport, 
award-winning documentation and five-year 
warranry an fAbov Boar 2 i clearlyyour 
one and on! choice. 

Of cour y u could alway wait for rhe 
competition to catch up.But 
where would that leave you? 
tof~1n.fornu1101\, ~11Hr';lr"f · 5~JT"J T~1~V(A'Tic:l 
Nx.~.lrucVlmelCnrpononu , PV:? O. ':! llnttflUl:KKU.l 
Bu."-lflt."'"' \ lJdut-.oC.trprJIMMl C l ~lntd0.-p.nc1nn 
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with new UniLab 8620 analyzer-emulator. 

• 64Khytes from hard disk in 5seconds. 
l11at's moving. But today you've got to be fas t 
just to stay in tl1e race for better micro
processor designs. 
• The secret is a new, high-speed parallel 
imerface: the Orion bus. W'hichzip data 
between you r PC /AT and the 8620 amdyzcr
emulator, breaking the RS-232 bol!leneck. 
• TI1e 8620 with O·bus give youcomplete 
program diagnosis- and solut ioru - in real 
lime. For more tl1an 150 di fferent micro
processors. sing the same command set 
environment. 
• Agenerous 2 30 trace-cycle hufferwitl1 
selectiw fil tering let · you cut tlirough the 
clutter and display just the traces you wish. 
And youget lµsec resolution in program 
time measurement. Plu continuous lnSight 
monitoring of your 
program's key 
func tions as they 
are performed. 
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lnSight Display. lnSight blends analyzer
emulator techniques to give you continuous, 
real time monitoring of keyprocessor functions. 
And sti ll services user interrupts. It displays 
changing register contents, 1/0 lines, ports, 
user-definedmemory windows.With your 
own labels. 

• On top of tlia t. youget Uni.Lab's trade
mark abili ty to debug by symptom, not just by 
breakpoint and single tep. And, to help 
you complete tlle job on time, on tl1e spot, a 
stimulus generator and EPROM programmer 
are included. 
• Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and fo rmats you're used to working 
with. It doesn't matter if your project is a 
single chip controUer or complex 16-bit 

Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 

microprocessor, the8620 is tl1e top price/ 
perfo rmance analyze r-emulator tl1at does it 
alt At just $4380. Witl1 processor Personality 
Pa.ks typically S550 each. 
• ni l.ah 8620. Fast-lane debugging that 
gets you to market quicker. 

Call toU-free: 800/245-8500
ln CA: 41S/ 361-8883 

See us at El c.-ctro 
Booth 2741-45 

INSTRUMENTS 

02 Marshall St. , Rcd\\ood City, CA 9 063 
11.X 530942 FAX 415/ 361-8970 
Computer Integrated Instrumenta tion 

Circle ZJ2 on &oder Service Card 
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IT'S TIME TD DO SOME 

SERIOUS 386 BUGBUSllNGI 


PROBE's menu ---~• 
bar and pull
down menus set a 
new standard for 
debugger 
lnterfaces. 

source-level 
debugging tQ let 
you "C'' your 
program. 

Thi is an 
ouJ-of-range 
mtmory-overwrite 
bug. Since it is 
inttn-upt nlaltd, 
ii only ap/)l:lm in 
rtal time. 

W
elcome lo your nighlmare. Your company h· bet 
1he farm on y ur produ t. Y: ur demon tration 
wowed the operating c mmittee, and beta hip

menl were out n time. Then ' ham! 
All y ur be1a customer seemed l call on the ame day. 

' 'Your :oft ware i doing . ome really bizarre thing .'they ay. 
Your credibility is al stake. Your profits are al lake. Your 
. anity i at . take. 

THIS BUG'S FOR YOU 
You ra k your brain. trying to fi oure som thing out. I it a 

random memory overwrite . Or worse. an ovcrwrit to a ·tack
b~ ed local variable'! I ii sequence dependent? Or worse. 
randomly au. d by interrupt · . Oven ritten code'? Undocu
mented " feature. ·· in 1he oftware you're linking to? And to 
t p it off. y ur program is t ig. The ·oftware debugger, 
your program and it' ' ·ymbol tabl an't fi1 into memory at 
the ' amc time. Opening a bicycle shop suddcnl i ·n'l ·uch a 
bad idea 

THIS DEBUGGER'S FOR YOU 
Announcing the 86 PROB ""'" Bugbu. ter. *from Atron. Nine 
of lhe top-ten oftware developer leep better at night 
becau ·e of Al n hardware- i ted debugger. Becau e 1hey 
can . et rcal-tim br ak in which in tantly detect memory 
read · and writes. 

Now. wirh 1he 386 PROBE. you have the capabi lity 10 ·et a 
qualified breakpoilll. · the brcakpoinl triggers only if the 
ev nl are coming from 1he wrong pr edure .. So you don'I 
have to be halted by breakpoints from legitimate areas. You 
can even detect ob cure, sequence-dependent problem ' by 
topping a breakpoint only after a specific chain of events has 

occurred in a ·pecific order. 

Then, o you can look at the cau e of the problem. the 386 
PROBE aut matically tor · the last 2K cycl of program 
ex.ecu1ion. Although other debuggers may try lo do the same 
thing, Atron is the only company in the world to dequeue the 
pipelin d trdce data o you can ea.;;ily understand it. 

Finally, 386 PROBE' megabyte ofhidden, write-protected 
memory tore your ymbol table and d bugger. o your bug 
can't roa h the debugger. And o you have room enough to 
debug a really big program. 

COULD AGOOD NIGHT'S SLEEP 
PUT YOU IN THE TOP TEN? 

Lo k at it this way. Nine of the t p-1 n ·oft ware product in 
any given category were created by Atron customers. Maybe 
their edge i - a good night' Jeep. 

Call and get your free, 56-page bugbu ting bible 1o<lay. 

And if you're in th middJe ofa nightmare right now. 


::;;.-

give u a purchase rder 

number.. We'll FEDEX 


you a weet dream. 


BUGBUSTERS 
A divi ion of Northwest In trument Sy terns, Inc. 

Sarni ga Offi e enter • 12950 11I11l ga A\ll!nue 
Saratoga, CA 95070 • all 408/253-5933 today. 

• .....,,..,..,, fur COMPAQ. PS/~-SO.. •nil cump..11bk>. up)nplu l~S7 b) uun 3 PROOe 11 • n\>lfcmor\ nf 11\lll- Call 44-l 1n 1hc UK :and~~- -W20 in West Cennan~ IRBA 



WHAT'S NEW 


PC Power in Your Palm 

D atacomputer 3.0 is a 35
ounce, hand-held, 16-bit 

computer designed for "those 
who work while in motion," 
according to National Data
computer. Measuring I0 by 5 
by 11/z inches . it ' s based on a 
low-power 80C88 micropro
cessor and includes an 8-line 
by 26-character backlit super
twist LCD display. Since 
users of this type of system pri 
marily work with numbers, it 
has a full-size numeric keypad . 
But there 's also a downsized 
QWERTY keyboard for enter
ing alphabetic data . 

The Datacomputer 3.0 
comes with an 8-pin DIN serial 
printer connector, an RJ-11 
phone jack for an optional 
modem, a bar code wand 
port, an external power supply 
port , and RS-232C serial 
ports . It can also get its power 
from standard AA alkaJine 
batteries , and it has power con
nectors for peripherals such 
as the bar code wa.nd or laser 
scanner. 

Interactive Data Manager, 
a memory-re ident program, is 
shipped with the system. It 
lets you program the computer 
for data collection and trans
mit data in Lotus 1-2-3- and 
dBASE-compatible files . And 
ince most MS-DOS applica

tions won't run directly on 
the Datacomputer, it comes 
with software tools for cus
tomizing and developing appli
cations. 

Datacomputer 3.0 comes 
with either 128K or 384K 
byt.es of memory on the main 
board . 
Price: 128K-byte version, 
$1995; 384K-byte version, 
$2245; Hayes-compatible 
modem, $199. 
Contact: National Datacom

puter, The Middlesex Tech.nol 

ogy Center, 900 Middlesex 

Turnpike , Building 5, Billeri

ca, MA01821, (617)663 
7677. 

Inquiry 751. 


ALA Speeds Up Its 
386-Based Systems 

U ing Compaq's Flex Bu 
Architecture, the Intel 

82385 cache memory con
troller with 32K bytes of RAM, 
and high-speed hard disk 
drives, Advanced Logic Re
search claims its two new 
80386-based systems zip along 
up to 50 percent faster than 
comparable IBM PS/2 Micro 
Channel systems. 

The FlexCache 16386 runs 
at 16 MHz, and the FlexCache 
20386 runs at 20 MHz, both 
with zero w.i.it states. Each 
comes with I megabyte of 
32-bit RAM (expandable to 2 
megabytes on the mother
board). Also included are two 
32-bit, four 16-bit, and two 
8-bit expansion slots and a 
1.2-megabyte 514-inch floppy 
di k drive . 

The FlexCache 16386 
comes with either a 66- or a 
100-megabyte hard disk drive 
with an average access time of 
30 milliseconds. To further 
speed things up, the RLL (run
length-Limited) controller 
uses a l -to-1 interleave for a 
data transfer rate of 650K 
bytes per second, according to 
the company. 

SEND US YOUR NEW PRODUCT RELEASE 
We 'd like to consider your product for publicaJion. Send us full i11
fonnation . including its price, ship dare, and an address and tele
phone number where readers can get further infonna1ion. Send to 
New Products Editor, BYTE, One Phoenix Mill lane , Perer
borough, NH 03458. lnfom1ation contained in these irems is based 
on manufacturers' written sratemenrs and/or telephone interviews 
with BYTE reporters. BYTE has not fonna/ly reviewed each prod
uct mentioned. 

ALR is now using Compaq 's Flex Bus Architecture. 

The 20386 comes in three 
configurations, with a 100-, 
150-, or 300-megabyte hard 
disk drive . Its controller also 
uses a I-to- I interleave for a 
data transfer rate of 779K bytes 
per second . 

The FlexCache 16386 
measures 5 1h by 15 Yi by 21 
inches and weighs about 75 
pounds . The 20386 measures 
7 Yi by 17 by 26 inches and 
tips the scales at about 
100 pounds . 
Price: 16386 with 66-mega
byte drive, $4690; 16386 with 
JOO-megabyte drive, $5690; 
20386 with I00-megabyte 
drive, $6490; 20386 with 
150-megabyte drive , $7490; 
20386 with 300-megabyte 
drive, $9990. 
Contact: Advanced Logic 
Research Inc., IO Chrysler, 
Irvine, CA 92718, (714) 
581 -6770 . 
Inquiry 752. 

A 286from 
the Golden Arche 

A rche Technologies' cor
porate logo is a large sin

gle yellow arch, and it's 
prominently displayed on the 
front panel of its Rival 286, 
an AT-compatible sy tern that 
runs at both 8 MHz and 12 
MHz with one wait state . Stan
dard configurations include 
either 640K bytes or I mega
byte of 100-nanosecond (ns) 
RAM on the motherboard (ex 
pandable to 16 megabytes), 
six 16-bit and two 8-bit expan
sion slots , and the expected 
parallel and serial ports . 

The Rival 286 al o come 
with single or dual l .2-mega
byt.e 5 1A-inch floppy disk 
drives , a 101-key keyboard, 
and an out-front comrol panel 
with both reset and mrbo 
switches. You can further 
customize your Arche with a 
variety of hard disk drives 
ranging from 20 to 80 
megabytes . 
Price: $1795 to $4195 . 
Contact: Arche Technologie 
Inc .. 745 High St., Westwood, 
MA 02090, (800) 422-4674; 
in Massachusetts, (617) 
461 - 1111. 
Inquiry 753. 

continued 
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WHAT'S NEW 

PERIPHERALS 

Eight-Pen Plotter 
Plots from A to D 

S ignaling what could be a 
trend in high-performance 

pen plotters, CalComp's new 
model 1023, priced at $4895, 
has eight pens and two 68000 
microprocessors. It can 
produce A- to D-size draw
ings and works with the 
IBM PC and compatibles to 
PS/2s to Macs to DEC 
MicroVAXes. 

According to a company 
spokesperson, the 1023 incor
porates new approaches to 
plotter engineering that have 
produced performance speci
fications of 30 inches per sec
ond on an axis and 42 ips on 
the diagonal. A.long with sepa
rate 68000s to control paper 
and pen motors and data com
munications, a proprietary 
plotting algorithm searches the 
plot data to find the vector 
endpoint nearest to the present 
pen po ition. 

Some additional features of 
the 1023 include addressable 
resolution of0.0005 inch; re
peatability of0.005 inch; accu
racy of 0. I percent of the 
move or 0.01 inch, whichever 
is greater; and a mean time 
before failure of 3000 hours . 
Price: $4895; buffer memory 
boards, $985 ( 1 megabyte) and 
$1450 (2 megabytes). 
Contact : CalComp. 2411 
West La Palma Ave., Anaheim, 
CA 92801, (714) 821-2142. 
Inquiry 754. 

The CalComp 1023 plots it all. 

Add a 1.44-megabyte 
Floppy Disk Drive 
to Your System 

Toshiba's newest Univer
sal Installation Kit now in

cludes the ND356T, its 2
megabyte (1 .44-megabyte 
formatted) 3 ~-inch floppy 
disk drive . The kit adapts the 
3 ~-inch drive to fit into the 
mounting space of any 5 1.4 -inch 
floppy disk drive. 

The ND356T lets you 

NEW MOUSE USES LESS SPACE 


L ogitech says its new 
HiRez Mouse is just the 

lhing for you if your desk 
space is cramped: The com· 
pany claims the mouse 
needs 62 percent less desk
top real estate than your gar
den-variety cype of electron
ic rodent. 

The HiRez Mouse has 
three buttons and a resolu
tion of 320 dots per inch, as 
opposed to the 200-dpi reso
lution ofmost of its competi
tors. As a result you don't 

need to move it as far to 
move the cursor on the 
~n. 'I'M company says 
the mouse is especially ef
fective with large screens or 
high-resolution displays 
such as an EGA or VGA. 

HiRez Mouse comes with 
driver and custom applica
tion software, but no cheese. 
Price: $149. 
Contact: Logitech, 6505 
Kaiser Dr. , Fremont, CA 
94555, (4 15) 795-8500. 
Inquiry 757. 

uansfer software and data be
tween 31h-inch and 51.4-inch 
floppy disks and gives you 
compatibility between IBM 
XT and AT deslaops, porta
bles, and PS/2 computers. 

The drive operates with 
most standard floppy disk con
trollers; however, to use the 
1.44-megabyte mode on an 
IBM PC-type computer, you 
need a controller that supports 
a SOOK-byte data transfer 
rate. 

If you don 't have DOS 3.2 
or 3.3, which directly support 
3 1h-inch floppy disk drives, 
you can get an optional soft
ware device driver that lets 
you use the ND356T with MS
DOS or PC-DOS 2.0 to 3. I . 

The kit contains the 3 1h
inch floppy disk drive, space 
plates, and jumper cables. 
Price: $219; $14.95 for the 
software driver. 
Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine Blvd., 
Irvine, CA 92718, (714) 
380-3000. 
Inquiry 755. 

The Little Drive That 
can-Move Around 

For you PC users who like 
your data to go, Western 

Dynex has a hard disk drive 
that hold 32 megabytes, 
weighs about 2 pounds. and 
is said to be as easy to snap in 
or out of a PC as an expan
sion card. You can pop the 
Dynamodule out of one ma
chine and put it into another 
without losing any data, the 
company says, or you can take 
it out of the machine and 
store it elsewhere for security 
reasons . 

The DynamoduJe has a 
track-to-track seek time of 3 
milliseconds, Head senling 
time is 15 ms, and data rate is 5 
megabits per second. When 
used in a computer with an
other hard disk drive, either 
the Datarnodu.le or the other 
hard disk can be used as the 
primary storage unit. You can 
snap in more Datamodules to 
provide more storage space. 
Price: $1095 . 
Contact: Western Dynex, 
3536 West Osborn Rd .. 
Phoenix, AZ 85019, (602) 
269-6401. 
Inquiry 756. 

DEC Modems Offer 
Security and Error 
Correction 

I f you have a computer sys
tem that lets folks dial in for 

data and you' re concerned 
with security, Digital Equip
ment Corp. 's DF212 and 
DF242 stand-alone modems 
may be just the ticket to peace 
of mind. And they provide 
error correction lo boot. The 
DF2 I2 works at 300/1200 bps, 
the DF242 at 300/2400 bps. 

Both modems give you 
four level of security against 
unauthorized access. You can 
set the level of security from 
simple passwords to complete 
password and telephone num
ber verification and callback. 

The modems can store up 
to 30 telephone numbers , each 
up to 36 characters long, and 
can call predef wed numbers 

conrinued 
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For problems involving engineering calculations or scientific analysis, 

the answer is MathCAD.0 

Transporting an iceberg to Southern 
California is a formidable task. Calculat· 
ing the variables 1s iust as demanding. 
How many tugboats would be needed 
to tow the ice mass? At what cost? How 
much fresh water would be lost? 

Innovative solutions require extra· 
ordinary tools. For problems involving 
calculations or what-if analysis. the 
answer is MathCAD. 

MathCAD is the only PC-based soft 
ware package specifically designed to 
give technical professionals the freedom 
to follow their own scientific intuition. 
Requ11es IBM· PC or cor<1pa11ble 

You decide how to solve the problem -
MathCAD does the ''grunt work. ·· 
o Ends programming and debugging. 
o Recalculates as variables change. 
o Generates quick plots. 

Easy to learn and use, MathCAD 
operates interactively in standard math 
notation. And its built·in functions pro
vide all the power you need to solve 
real-world problems. MathCAD handles 
matrix operations, solves simultaneous 
equations, works with real and complex 
numbers. does automatic unit conver
sion, displays Greek characters and 

HOW 


other math symbols, performs FFTs 
and much more. 

There's never been a better way to 
get fast , accurate solutions to analytical 
problems. That's why 20.000 engineers 
and researchers are using MathCAD 
daily in applications as diverse as fluid 
mechanics, signal processing and 
molecular modeling. 

To find out what MathCAD can do lor 
you, call us today for a free demo disk: 
1-800-MathCAO (in MA, 617-577-1017). 
Or write to MathSoft, Inc., One Kendall 
Square, Cambridge, MA 02139. 

Math Soft 
~+ - -x f - 5 
Sohware Tools for Calculating Minds 

MANYGLASSES 

OF WATER 


CAN THIS 

ICEBERG SUPPLY 


TOL.A.? 
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WHAT'S NEW 

PER I P HER A LS ;i'\~t 

and make connections over 
WATS lines . 

Both modems feature 
Microcom etworking Proto
col (MNP) and X.PC proto
col, and they can operate with 
the Digital Modem Com
mand Language (DMCL) and 
the Hayes AT conunand 
language. 
Price: $645 for the DF212; 
$795 for the DF242. 
Contact: Digital Equipment 
Corp., Computer Special Sys
tems Group, ashua, NH 
03062, (603) 884-5111 . 
Inquiry 758. 

Put It on Tape 

I rwin Magneiics has two 
new exiernal tape systems 

for backing up data from a 
Macintosh ; one holds 40 mega
bytes, and the other holds 64 
megabytes. 

The backup drives use DC 
2000 minkartridge tapes and 
connect 10 a Mac' SCSI 
port. They do file-by-file 
image backups and streaming 
fLle-by-file backups. The com
pany says the drives generally 
take about a minute to back up 
or restore 2 megabytes. 

ColorVueSE adds color capabilities w your Mac. 

and Apple's A/UX. 
The drives use embedded 

servo technology for accurate 
head tracking, Irwin says, 
and they employ FM (modified 
frequency modulation) en
coding. ln streaming mode, the 
data trdnsfer rdte is 500,000 
bps . Tape speed is 50 inches 
per second for the 40-mega
byte unit , and 38 ip for the 
64-megabyte model. 
Price: 40-megabyte model, 
$1395; 64-megabyte model, 
$1595 . 
Contact : Irwin Magnetics , 
2101 Commonwealth Blvd .. 
Ann Arbor, MI 48105, (313) 
996-3300. 
Inquiry 759. 

Interface Brings Color 
to Your Mac SE 

0 rchid Technology's 
ColorVuesE is a color 

video interface card for the 
Mac SE that lets you see color 
displays of your applications 
programs. To use the interface, 
you need an additional color 
monitor, uch as an Apple 
Color RGB monitor or an 
lBM or compatible VGA 
monitor. 

You can display images on 
bolh lhe color monitor and the 

E's standard screen at the 
same time, with an optional 
FatBits version on the SE's 
normal screen , and you can use 
up lo 16 colors from a palette 

of 4096 at a resolution of 640 
by 480 pixels. You can adjust 
the hue, brighlness, and satura
tion of the colors; highlight 
areas; and color your pictures. 
Horizontal panning and an 
automatic screensaver are also 
featured. 

You can print images in 
color on the Imagewriter Il, the 
lmagewriter LQ, or the Hew
lett-P.dckard PaintJet. The 
PaintJet can produce color 
overhead transparencies. 

ColorVuesE i compatible 
with most Mac software , in
cluding SuperPaint, Mac
Draw , Cricket Draw, Video
Works, QuarkXpres . and 
Cricket Presents. 
Price: $695 . 
Contact: Orchid Technology, 
45365 Northport Loop W , 
Fremont , CA 94538, (415) 
683-0300. 
Inquiry 76-0. 

A Pair of Analog 
Monitors for Your PS/2 

P rinceton Graphics Sys
tems· PSC-28 is a 12-inch 

high-resolulion analog color 
monitor with a maximum reso
lution of770 by 570 pixels 

EzTape/Mac. 

The control oftware, and an infinite color palette. 
called EzTape/Mac, uses icons MAC SOUND RECORDER Other features include a color 
to take you through the pro button for green, amber, or 
cess of putting your data on I f you'd like to hear more an input line fo r taking cyan text; 0.28-millimeter dot 
tape; the icon indkate which out of your Macintosh ound from an external pitch for text and graphic ; and 
folders you've chosen to back than an occa ional beep ·ource, uch a a stereo. If a black matrix tube with a 
up. EzTapefMac also lets the beep, you have to put more you have a Mac II, you can nonglare etched screen and 
drives read tapes from the IBM into it. Farallon Computing, get true stereo by plugging in dark tinted glass. 
PC and compatibles and maker of the PhoneNet net two MacRecorders. Then there's the PSM-03, 
PS/2s. It supports MacFinder working system for the Mac. The editing software , a 12-inch high-resolulion ana

has a hardware/software called SoundEdit, lets you log monochrome monitor 
combination that lets you record, edit, and play back with a resolution of 800 by 630 
use a microphone to record ounds in ·everaJ formats , pixels and infinite shades of 

gray in anaJog mode. It ha dysounds directly into the including StudioSes ion, 
computer. VideoWorks, Beep TNITs, namic focusing circuilry and 

The MacRecorder Sound and HyperCard . The oft a white pho phor display . 
System consists of a sound ware can control sampling Both morutors are compat
digitizer and editing soft rates, compre s sounds, ible with IBM PS/2s and VGA 
ware. A bundled application create loops, set pitch and and MOGA. 

Price: $695 for the PSC-28; caJJed HyperSound lets you echo, and mix sounds. Sam
$250 for I.he PSM-03 . record material and paste it pling rates are 22, LI, 7 .5, 

into a HyperCard stack . and 5 kHz . Contact: Princeton Grnphic 
The cligitizer comes in a Price: $199. Systems, 601 Ewing St., Build

box (about twice the size ofa Contact : Farallon Comput ing A, Princeton , J. 80540, 
(609) 683-1660.mouse) that hooks to the ing, 2150 Kittredge St., 
Inquiry 761.Mac's serial port. It has a Berkeley, CA 94704, (415) 

co111i11uedbuilt-in microphone, a line 849-233 1. 
for another microphone, and Inquiry 762. 
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"Within afew days, 

SideKick Plus became even more 


indispensable tha0~Po§~~~l9.Ew~" 

Here's what Personal Computer World The File Manager: Competing 
had to say about SideKick8 Plus: • with the standalones 

"\ hen the news of ideKick Plus arrived. "The File Manager .. . performs a imilar 
l made up a hopping list or the improvements function LO suindalone utilities like Xtree. 
I would like to e . .. Borland has provided Quick DOS. or the . orton Commander. 
all the e things and much. much more... / ' 

•lntelligence and elegance of design 
"I discovered that the ame intelligence and 

elegance of design that initially au.racted me are 
till there. and certain new features like the custom

izable menu system represent a real breakthrough 
in user interface de ign ... 

Sophisticated memory management 
" emory management in SideKick Plu i so 

·ophisticated that it almost amounts to an alternative 
operating system ... The amounl of memory tied 
up is tiny (le in fact than old SideKick!) ... " 

and shares features with all of them." 

The Time Planner: Hugely enhanced 
"The Time Planner has advanced even further 
than the Phonebook . .. it has b en designed 

with networking in mind." 

Plus a lot more 
"The enhanced cut-and-pa te functions are perhaps 

the most attractive feature of SideKick Plus . .. [it[ has 
a powerful. consistent ability LO cut-and-pa Le from any 

appl ication to any other." 
"The calculator is no longer one. but four ca lculators: 

you can switch the type to Business. Scientific. 
Programmer. or Formula... 

The Phonebook: Fully-featured 
Positively addicting!communications 

"In my view. the individual applications in
"The Phonebook ha come a long SideKick Plus ar of such a standard that I 

way . .. F'or on thing. it has acquired would be hard put to better them with a
a fully featured commun ications package collection of standalone applicaLions
which can work in the background: you can . . . I remain an addict."
upload and download files while continuing 
LO work on your PC . .. The Script language Excerpts from Dick Po1mUJin 's review of 

SideKick Plus in Persnnal Computer World.is one of the best I have s en ... 
March 1988. 

The Notepad: Power for serious writing If you have the Intel• Above-Board you 
"The oLepad i as powerful a many word can load the SideKick Plu desk acce orie 
processors ... I wou Id happily use i for serious inLO expanded or extended memory and leave 
writing." .. p to nine notepads can be opened most or your conventional m mory t-0 run 
simultaneously with SideKick Plus." your oth r applications. 

Ask your de.1/er aboutOutlook: The best outline processor 
Borland's special offer 
for SideKlck owner . . 

cessor I've tried. comfortably beating 
"Outlook i ... the best outline pro

60-Day Mone.v-
ThinkTank. PC-Outline. and Ready! in Back Guarantee • 
elegance and ease of u e ... 

3•1i· aml SW disks included. 
Hard disk required. 

r ~ I I • ~ .I f I 0 .. .I I 

1Plll'~l.tl\t . '"" ..•ll"I• ,d~~-·I ~ 

-~~"--~.,9.-~-...-~-- .... ~a.:.~..., ..... _,_,.,._,~._.. ..,..._ .. ... ..,._.~_ For the dealer nearest you or 
ltll~~rrW*-' •fT11*1'!'11~tl~~llltNiM"-"• • 
.....,. ..... dlMrt(..,1...... ..-.. .....,_,.,..~ .,...,~.....,_ il brochure. ca ll (800) 543-7543 ,~. ~,......... 
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WHAT'S NEW 

ADD - I S 

Ex Post Facto 
Postscript 

I f you have an HP LaserJet 
Series II printer but want or 

need PostScript compatibil
ity , QMS offers a solution . The 
company 's JetScripl control
ler board lets the HP laser 
printer function a a full
fledged Postscript printer. 

The product consists of 
three parts : a printer controller 
card that fits into an expan
sion slot of an IBM XT, AT, or 
compatible; an adapter card 
that fits into the LaserJet 
printer; and the Po tScript 
software, which you install on 
your hard di k. The printer 
controller card features a 
16-MHz 68000 microproces
sor and 3 megabytes of mem
ory. with 2 megabytes for 
data and I megabyte for the 
PostScript code. Since the 
PostScript code resides on your 
hard disk rather than in 
ROM , you can easily upgrade 
it a the software mature . 

QMS claims that combin
ing JetScript with the HP 
LaserJet Series II results in 
the fa te l Postscript printer 
available. 
Price: $2495 . 
Contact: QMS Inc . , One 
Magnum P.as Mobile, AL 
36618, {205) 633-4300. 
Inquiry 763. 

PS/2 Boards Pack 
PS/2 Memory 

T he memory needs of new 
applications and the OS/2 

operating sy tern are creating 
a hunger for more and more 
memory- a hunger that add
on board makers are more than 
happy 10 feed . 

First, Orchid Technology 
has expanded its line of mem
ory boards with two new 
boards for the IBM PS/2 
Models 50, 60, and 80. 
There' a basic model. and 
there's one for those with 
truly large working-memory 
needs. 

The RarnQuest ll board i 
your basic add-some-memory 
board . It has I megabyte of 

on-board memory. but you can 
double its capacity by simply 
adding 256K-byte RAM chips. 

But for truly "mondo" 
memory needs. the RarnQuest 
Extra board has space for up 
to 8 megabytes of RAM, using 
either 2S6K-byte RAM chips 
or I-megabyte SIMMs {single 
in-line memory modules) in 
any combination. The board 
al o has two RS-232C erial 
ports. 

Both boards come with 
autoconfiguration software to 
make installation a breeze. 
Orchid says the boards support 
DOS, EMS 4.0, and OS/2. 
The RamQuest Extra board has 
it own Micro Channel ID 
number, so you don' t need to 
modify your IBM refe rence 
disk if you pack the board with 
more than 2 megabytes. 
Price: RarnQue t II, $649; 
RamQuest Extra, $599 (with 
OK bytes) and $749 {512K 
bytes). 
Contact: Orchid Technology. 
4S365 Northport Loop W. 
Fremont , CA 94538, {415) 
683--0300. 
Inquiry 764. 

Meanwhile. Tecmar, one 
of the first companies to 

provide boards for the old 
IBM PC, has two new memory 
boards for the PS/2 Models 
SO. 60, and 80. Like the 
Orchid boards , the two new 
Tecmar boards feature maxi
mum capacities of 2 mega-

RamQuest packs up to 8 megabytes into your PS/2. 

bytes and 8 megabytes _ 
The MicroRAM 50/60 

memory board is designed spe
cifically for the PS/2 Models 
SO and 60. It gives you up to 
2 megabytes of RAM com
patible with EMS 4.0 and 
OS/2. You can use the board 
with either its own ID number 
or- for software compatibil
ity purposes-the ID number 
of IBM's memory board. 

Tecmar' second board, 
the MicroRAM AD (Advanced 
Design), can hold up to 8 
megabytes of RAM . According 
to the company, all 8 mega
bytes are OS/2-addressable, a 
welJ as compatible with EMS 
4.0. Two optional 1/0 modules 
for the board ($200 each) 
provide PS/2 users with two 
extra serial ports or an extra 
serial port and a single parallel 
port. 
Price: MicroRAM S0/60, 
$350 (OK bytes) and $995 
(2 megabytes) ; MicroRAM 
AD. $445 {OK byte ). $1 !45 
(2 megabytes). and $4945 
(8 megabytes). 
Contact: Tecmar Inc . . 6225 
Cochran Rd .. Solon. OH 
44139, (216) 349-0600. 
Inquiry 765. 

Networking Card 

I f you want a quick way to 
add a four-user network to 

your IBM PC AT or compat
ible, QuickLink-IV may be 
your an wer. The late t 
QuickLink product from lnter
ContinentaJ Microsystems. 
QuickLink-IV is a fu ll -length 

add-in card with four EC 
V40 processors. each with 
768K bytes of zero-wait-state 
RAM . All you need to do is 
connect four tcnninals to the 
board and install the network 
software, and you're set to 
network. 

According to the company. 
QuickLink-IV is unique be
cause you can hook up any 
PC-based tenninal , as well as 
most ASCn and ANSI tenni
aaJs, including the new Her
cules graphics terminals. You 
can implify your installation 
by using your building's 
existing telephone wiring. Ter
minals can be up to 4000 feet 
from the file server . 

Want to add more users to 
the network? Just plug in addi
tional Qu ickLink-IV cards or 
the company's QuickLink sin
gle-user cards . The sy tem i 
compatible with NetWare 286 
software . 
Price: $2295. 
Contact: lnterContinentaJ 
Microsy terns, 4020 Leaverton 
Court, Anaheim, CA 92807, 
(714) 630-3714. 
Inquiry 766. 

Ethernet Connects 
the Mac II 

3 Com Corp. has expanded 
its line of Ethernet local 

area network adapters by 
introducing one for the Mac 
TI_ Like other Ethernet adapt
ers, the new EtherLink/NB 
(which stands for uBus) 
upports a network data trans

mis ion rate of 10 megabits 
per second. 

For higher throughput, the 
ElherLink/ B has a 16K-byte 
packet buffer and can do 32
bit transfers using the NuBus . 
The company says the new 
board is compatible with 
Apple's AppleShare network 
operating ystem, as well as 
with its own 3 + network op
erating system. 
Price: $595 . 
Contact: 3Com Corp. , 316S 
Kifer Rd., Santa Clara, CA 
95052, (408) 562-6400 . 
Inquiry 767. 

continued 
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The L.OC.ITF.CH I liREZ fou 
the only mouse expre sly design d for 
high -r solution screens. 

WiLh a resolution of 320 dots-per
inch (as com par d wit11 200 <lpi or le for 
ordinary mice), it covers 1he same area 
on our high -res screen, but needs less of 
your desk lo do it. lore rhan 50% les . 

a ing ou valuable cl sk space, and 
effort: mou e maneuver that us d Lo 
require a sweep of t11e hand are nm 
reduced lo a flick of Lh wrist. 

H1H£t, moug 11ml.! 

~ri'f lro 1W >pt:£r 
to rnr~ dv film, 
amount u/w-rrr1 
nan tun 200 dp, 

Which mak s Lhis n w mouse a 
hand's best friend. And a more reliable, 
long-lasting companion-full compatibl 
1 ilh all popular software, and equipped 
wilh a Lifetime Guarantee. 

Equipped, Loo, wilh olher advantage 
exclu ·ive t all Logilcch mice: A unique 
lighrw ight ergonomi cl sign . I . w
angled bun n for maximum c mfon 
and minimum fatigu . n excl usive tcch 
n logy that guarantee a mu h gr ater lite 
pan . An xc ptionally smoot11 -mo ing, 

<lirt-rcsi Lant roller hall. And na tural 
compatibility wit11 all PCs, look-a- likes, 
and virtually any ·ofi:ware. 

'o if you've go t your e e. on a 
high-res scr en, get our hands on the 
one mous Lhat's agile enough to keep 
up wilh it. 

The LO ITECH HiREZ Mou e. 
For Lhe d al r nearest you, call 800

231-7717 (800-552-8885 in California), 
or write Logitcch. Inc., 6505 Kai er Drive, 
Fremont. CA 94555. In Europe, call or 
write: Logite h \ itzerland, European 
Headquarters, CH-1111 Romanel/ Morges, 
Swi12 rland (++41-21-869-9656). 

~LOGITECH 
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Though most mic out there look pretty 
much alik , th y're not all equal in performance. 
It pays to b just a littl chaos to make sure you 
end up with c.he right mou e for your needs. 

tarting wilh ftwar . lfy u want full m
patibility with all of your oftw'Jr ',all you have to 
do is look for a mous with the Logit ch name. 
There are four in all, each one d signed for dif
fi rent hardware needs. 

THE HiREZ MOUSE 
If you'v go1 your eye on a high-re olution 

screen, the mouse to get your hand on is Lhe new 
I.OGITECH 1-1 iREZ 
Mouse. 

Wilh a resolution of 
320 dots-per-in h (a 
compared with 200 dpi 
or less for ordinary mice), 
it covers the same area Tht LOG/TECH 
on your high-res screen l-lrUEZ M unfl' 11rnL1 

50% I= desk 5pactbut n eds I ss of your I<• covrr thr w m<' 
amounl ojJrrren desk to do it. More than 
IJU IJ ti.I <I 200 dpi

50% less. Sa ing you m01.L'i,., 

aluable desk pace, and 
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Cond i11-<li11<LJ n m 111 thi.<jn111ily (l~Jt 1111~/il): 1/11• 111w l.IJC ; / /'U :t I I li/11·:1. 
,\lmL<r( /7<J). tlw mdv 111111Lll' drll.1('1t1I rxp1N..J.vj111 lu~li · tl'i <rrrm1. !hr L()(; /Tf.(.' /-{ 
Srni•< 2 ,\/ml.\l'Jnr tlu• Ill.II I'S 2 ( 99, pl11g:< n{!ht 111111111m1.1' /Hlrl); and tli1• 
/.()(; /TFf.'1 I ,\lmL\I' [Hr 1/111ulmd ,,.,..,.,LI rs I 19. Ill bm """ <rnr1/ 1W'<JlllLI} 

All c11111I' with / .nf!rlah 111<~1 / '11'< . '11jrwrm•. which rt<11<rr< M.<J' "f rLv w11h 
vtrtual/y a n_\' \tl/hm1r1•, 11w 1L\t•-luurd ar not 

ffort.: mous maneu ers lhaL used tor quire 
weeps oflh hand ar now redu · d lo a fli k of 

the wri l. 

Which makes Lhi new mouse a hand 's best 
friend. And a more reliable, Ion -la ting c m
panion. And like all Logitech mi e, it' full 
ompatible with all popular software, and 

equipped with a Lifetim .uarant<.:e. 

THE SERIES 2 
MOUSE 

For 1J1os " who've chosen 
the P rsonal S stem/2 '" the 
most k>f,rical choice is the 
LOGITE HS ries 2 
Mouse. lt's 100% compaLi
ble with PS/2, and plugs 
right into the mouse port, 
leaving th serial port free 
to ac ·ommodate other 
periph rals. 



•
er1 tmouse. 


THE ALL-PURPOSE MOUSE: 

SERIAL OR BUS 


M t p pie lind our randard mou e i till 
the b SL hoic for th ir syst m . IL's ava ilable in 
b th bu and erial ver ·ions, one of"' hich i ·ur 
to fiL perfectly with your hardware. And with a ll 
your favorite oftware-whether mou e -based 
or noL 

It' hardl y n idenl that nly Logitech 
offet. ou . uch com pl te s leclion-we're the 
onl mouse company t design and manufacture 
our own products. We make more mice, in fact, 
than anyone e lse. Including custom-designed 
model for OEM like AT&T, DEC, and 
Hewl tt-Packard. 

The thr e mic pictur d to the I ft com~ with a ll 
1his ex pe rLis huill righ1 in. Which explain. 
an interesLing paradox: while 
·ou may pa less for a 

Logitech mouse, you 'll 
urely g t more in 

perform ance. 

And in omfort With a unique lightweight 
ergon mic de ign. Low-angled buuon for maxi
mum comfort and minimum fatigue. An xclu ive 
technology that guarantees a much great r lifi 
pan. An e xceptionall y mouth-moving, dirt-

r si ·tanl roller ball. And na1ural compatibility with 
all PC , lo< k-a-likes, and virtua l I any software. 

11 of which lead to an inescapable concl u 
sion: if you\ am to end up with the right mous , 
start with the right mouse compan . 

Logite ·h . W 've go t a mouse for wh atever the 
ta k a t h a nd . 

:\ Logitech mntw plm I .ogtlrch appl1cnlirm . . njhcl(lrr rqui1L< a rompll'tr .<nlut1on (all 
pn= mr/udr mome, f'IU!i Sofh1mre, and appi1ca111111): 

I.0 ,JCADO... SIR9. I' RUSHER 1~4f.'KA ,F. LO ,/PAINTSET. .. 
Tum.1 wur PC irllo . .. $179. PUBLI HER SN9. E/('(Jf'11 type 
n Jull.jralurrd CA IJIJ .mfhoorr '"'' brgmnrr.< and ft111t1 and a 16-color 
work.o.latio11. Evll1J· ;-xfN'TLI a/1kL prtHiuU pru- fialetk. .rea/tl fileJ I/wt 
lhing_>"Ot111m:t for / r.ssiannl, iligh-11npnct mm•f ftmi)· 111/0 both 
d11nm.1w11ecl lwe docummt.J. Des1p;r1 lnnplatl'J WGICADDmul 
drnwi11.g and CA DD. malu /'"{;' la.wmt rn.ry. l'Ulll.ISHF,H tln;wnnit< 

(800-552-8885 in Cal ifornia). Or fill out and mail 
th coupon b low to: Logit h, In ., 6505 Kai. r 
Drive, Fremont, CA 94555. In Europe, call or write: 
Logite h Switzerland, European Headquarter . 
CH -111 l Romane l/Morges, Switzerland 

( + +4 1-21-869-9656). 

1.------ - -------- - , 
Logilecl1 , Inc., G505 Kaiser Drive, Fremont, CA 94555. I

I Lugile h Switzerland , European Headqu<iners, 
I CH-1111 Romane(/ forges. wit7.erland . I 
I Yes! Please send me lhc name nfLhe nearest 1.ogilech dea ler. I 
I ame I 
I Compauy!Tille I 
I /\ddress I 
I I 
I Phone I 

I ~ LOGITECH I 

For the deal r nearest you, all 800-231-7717 L----------------~~nonill Sys1t!mr1: is a lr:ulcm:uk ,r huc rnaticmal r\U'mu.· ' ~fachin t"- . (1 rp'° .u1on 
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WHAT'S NEW 

HARDWA R E • OTHER 

Get the Picture? 

With Lhe lmage Phone 
system , StarSignal say 

you can store, retrieve, and 
send full-bandwidth color 
video pictures over conven
tional phone line in 5 to 
15 seconds . 

The system includes an 
IBM PC AT-compatible com
puter with a keyboard. a 
dual-purpose RGB/NTSC 
(data/video) monitor, a video 
compression and frame capture 
board, a 40-megabyte hard 
disk drive, a color camera, 
software, a 9600-bps modem, 
and a mouse. You can store up 
to 2000 TV-resolution color 
stills on the 40-megabyte hard 
disk drive. You can also up
grade the sy 1em to NTSC (Na
tional Television System 
Committee) standards, making 
il usable for broadcast, cable, 
and other standard video 
applications. 
Price: $12 ,995 for the com
plete system; $1995 for Starlite 
video compre.~sion board. 
Contact: StarSignal Inc., 
1210 South Bascom Ave., 
Suite 221, San Jose, CA 
95128, (408) 294-9604. 
Inquiry 768. 

Quick Copy 

D o you need to make lots 
of copies of floppy disk ? 

The process is simple and 
quick with the aptly named 
Quick Copy. a 12-pound disk 
duplicator that copies unpro
tected 5 1A-inch or 3 1/z -inch 
disks 3 to 5 times faster than a 

Image Phone sends full-bandwidth color over phone lines. 

PC, according to ALF 
Products . 

To make copie , you insert 
the original into the top floppy 
di k drive and a blank di k 
into the bottom drive. Quick 
Copy reads the origi nal and 
formats and copies the blank 
di k at the same time . With 
the original in memory, you 
can then use both drive to 
make two more copies imulta
neously . Quick Copy for
mats, copies, and checks each 
disk; you can also choose to 

have it format only. 
Quick Copy comes in five 

models: Model 701, for 5 \4
inch IBM-format disks; 
Model 801, for 5 1A-inch multi 
ple-format disks: Model 811. 
for 5 1A-inch high-density 
di ks : Model 821 , for3 11z
inch multiple-format disks; and 
Model 822, for 3 1/z-inch 
multiple-format, high-density 
disks. 
Price: 701. $1495; 801 , 
$1995; 811, $2495; 821, 
$2495; 822, $3495 . 

Contact: ALF Products lnc., 
1315F Nelson St., Denver, CO 
80215. (800)321-4668; in 
Colorado, (303} 234-0871 . 
Inquiry 769. 

Tracking the Elusive 
SCSI 

T o know what' happen· 
ing in your small-com

pu1er-sys1em-interface (SCSI) 
channels , use the RTlOI SCSI 
Byte Grabber. It connects be
tween your SCSI port and any 
SCSI controller or embedded 
SCSI drive. The face of the in
trument has 10 hexadecimal 

LEDs that display all control
bus signals, including data 
parity status . A latched display 
indicate the data bus tatu 
and ha a witch that lets you 
choo e free-running or in
gle-step modes. 

The Byie Grabber operates 
from a single 5-volt DC power 
source , and a UL-approved 
power pack lets you operate 
from a , tandard AC line . 
U ing the Byte Grabber's own 
re et switch , you can reset the 
target device without re ening 
or rebooting the system . 

The Byte Grabber mea
sures 51A by 4 by I 11z inches 
and comes with connectors . 
Price: $380; optional 3-foot 
ribbon cables, $15 each . 
Contact: Rancho Technology 
lnc., Rancho Technology Cen
ter , 8632 Archibald Ave ., 
Suite 109, Rancho Cuca
monga, CA 91730, {714} 
987-3966. 
Inquiry 770. 

co111i11ued 

PLAY THE NUMBERS GAME 

T he Touchstone 3 nu The keyboard uses stan use the numeric and main 
meric keypad was de dard ASCil character codes keyboards at the same time. 

signed for laptops, but it and anaches to any RS-232C Touchstone 3 measures a 
works with larger portables serial port . It comes with a svelte 5 by 7 Yz inches and 

and tandard PCs a well. 4-foot cable and requires no weighs just under a pound. 
The 22-key layout in batteries or external power. Price: $129.95. 
cludes math, cursor Touchstone says the key Contact: Touchstone Tech

control, Backspace, board draws only 6 milH nology Inc . 955 Buffalo 
Escape. Enter, and amperes of current from the Rd ., P.O. Box 24954, Roch

function keys, as serial port. ester, NY 14624. (7 16)235
welJ as 10 nu The RAM-resident soft 8358. 

meric key . ware that is included lets you Inquiry 771. 
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ANNOUNCING ORACLE® 

FOR 1-2-3. JUST IN 

TIME-$1 

Spreadsheet growing too big and complex? 
You need a database. No time to learn 
a database? You need the ORACLE 
database add-in for Lotus 1-2-3. 

If you have Lotus 1-2-3 and $199, you 
can now solve the six biggest 
spreadsheet problems: 

1Has your spreadsheet grown so 

complex you can't keep track of 


lhe formulas any more? 


2Have you had 10 break down your 
large spre<1dsheet into many 

smaller ones? 

3Do you have to manually re-enter 
data that's duplicated in several 

spreadsheets? 

4	Do you have to manually manlpu
lale rows i1110 meaningful groups? 

51 recalculalion lime for seldum
used reference variables eating 

you alive? 

6Do you wish you could imul· 
laneously share spread heel 

data with other PCs. as well as with 
minis and mainlrames? 

ow. ORA LE for 1·2·3 turns your 
spreadsheet into the world-class 
da1abase you already know !tow 10 
use. And without learning a new 
database languaRe. you can use the 
very same ORACLE that's lhe mosl 
requested DBMS by minicomput rand 
mainframe users. All for only $199. 

ORACLE for 1-2-3 tels dal<J relil · 
lionships replace ever more omplex 
spreadsheet formulas. No more lime 
1s wasted recatculaling seldom-used 
reference cells. In short. ORACLE 
puts data back where ii belongs. In 
a database. 

With simple extensions to existing 
Lotus menus, ORACLE for l-2-3 lels 
you create new database tables righl 
from rows and columns in your 
spreadsheet When you query l he 
database from a cell. you Immediately 
see current database in formation. 
Update a spreadsheel cell. and the 

database is simultaneously updated. 
A range of cells in your 1-2-:l spread
sheet could reallv b a window into 
an ontine micro. ·mini or mainfram 
database anywhere in the world. It 's 
network ready. from LA lo WA 
All as easy as ... l-2-:1 

ORACLE FOR 1-2-3: 
THE NEW STANDARD 

ORACLE is lhc numb r one d11ta· 
base for mainfrnmes. minicomputers 
and workstations. Soflware Oigest 
recently rated ORACLE !he most 
powerful and v rsatile relational 
DBMS for lhe P . And ORACLE is 
bi!Sed on SQL. the data management 
slandard endorsed by IBM. J\N I. 
ISO and lh • fcdernl government. N°'"· 
there is a new standard. ORACLE 
for 1-2-3. It has lhe slmplicily you've 
always had. wi1h the power you've 
always wanted. 

THE ADVANTAGES OF 
DATABASE TECHNOLOGY 

If your data is In a database. yo~r 
spreadsheel only has to deal wilh 
the data you're interested in. Which 
means spreadsheet performance is 

ORACLE. CALL 1·800·0RACLE1 
COMPATIBILITY· PORTABILITY · COHHECTABtUTY Ell. 149 TODAY. 

dramalically improved. Bui this is 
jusl the b.,ginniug. 

Multiple users can share the same 
data. Different users can have differ· 
enl I vels of security. Mainframe-da 
data integrity and rror recovery 
mean never having 10 say "Ooops1" 

• CREATE YOUR DATABASE FROM 
PREADSHEET C WMN AND ROWS. 

Familiar m nu• and conlcxl-sensilive 
help guide you through the process. 

• QUERY YOUR OATAHASE AS 
EA Y 1-2-3. Have the query built 
for you , or write SQL quenes your· 
sell. Learn why SQL is the industry 

dat.1 m<1nagement standard. 

• UPDArE YOUR DATABASE 
YOU UPDATE PREADSHEET 
CELLS. In update mode. changes in 
your spreadsheet become changes 
In your da1abase. And if you make a 
mistake. you can ... 

• COMMIT OR U DO CHA GES. 
Fmally. an "UNOO" command for 
1·2·3! When your database changes 
are complete, you can COMMIT 
them. or ROLLBACK your database 
u11d your spreadsheet. 

• AROUND YOUR OFFICE OR 
AROU D THE WORL.0. ORACLE 
for 1·2·3 is nel\Vork ready for data 
di.<tribution on LA sand WANs. So 
data on PCs, workstations. minis 
and even on mainframes appears as 
11 i t's on your l<><:al h:m! disk 

HEARD ENOUGH? 
WE'LL PAY ALES TAX A D 
HIPPING IF YOU FILL OUT AND 

MAIL THE AITACHED COUPO '. 
OR CALL TODAY. YOU CA AL.50 

EE A DEM STRATIO AT YO UR 
FAV RITE C MPUTER RE. 

r--------- , 
ORACU: for 1-2-3 • Or<cl< Cmpur• liun Da' Oracle 	 If 20 Dav o< o.-;,., · B<lmQnl, CA ~002I '("'.J ha'-"=•n~286 / l86~unnlng~OO 10.. ,.oo~otutl"f'leav20 1 tat.rol'u1ve 

~640K8 of RAM. pius~Uher ~MB o l Ulendc<I memory ur 111 rc.IWIH,rl IMB nf myrxp,.ndrod I 
labove-boilrd) mcrnory Ai ex1cndcd memory Pleau: .u·nd me lhe da111 "e I elret1d)' o"" how 
~use· Th OR;\Cl..E OA!.\blJ.e Add-in l<>f t.o1us I :? ·3 E.lh.lostd 11 my ' chMk o' VlSA/ 
~ \IC/ AmEJ< credit u rd •urhonutroo lor 1199 Hurry I 
t•ttnl Nmc 	 l>aJr 

Phone 

L 

red1! C.ud l\umber Cud Expl rar on 011.c 

!\il -"IUf~ 

Oracle lo• rt11lotttt<I tndemark or 0~ CoJ'll(>rallon. The follaw1n1 a.re abo 1ntdemarU: Lotuo o.n<l 1·2·3 ol Lo1uo Oevclopment CoJ'll(>ratlon: LBM ol tn rematlonal llutl....Macblnet. TllBA 
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WHAT'S NEW 

SOFTWARE • PROGRAMMING 

BRICKLIN DOES IT AGAIN 


D emo JI helps you to 
produce full-fledged 

mock applications, demos, 
and tutorials. The new ver
sion has 75 added features. 
lt lets you create 80- by 25
character text lides, capture 
text or biHnapped graphics 
image from other pro
grams, and construct text 
creen image from other 
lides . It also now comes 

shrink-wrapped with stan
dard documentation. 

The bit-mapped graphics 
screen images can include 
normal text or bit-mapped 
images in CGA, EGA, or 
Hercules modes. In the new 
version, you can et and test 
string and numeric variables 
to tum overlays on and off or 

Talking to DOS 

DOSTALK is a DOS shell 
that lets you submit your 

DOS requests in plain En
gljsh. It then translates the re
quest into its MS-DOS equiv
alent, and, using artificial 
intelligence and parsing tech
niques, enhances the transla
tion with olher information 
needed . according to SAK 
Technologies. The company 
reports that most sentence are 
parsed, understood, and 
transformed into a DOS com
mand in less than 2 seconds 
on a conventional IBM PC. 

The package includes DOS 
utilitie such as search and 
locate, undo, find . erase, 
and copy, a well as an input 
history buffer. All DOS ex
ternal commands are listed in a 
menu with their respective 
options. 

The program is wriuen in 
MuLisp , with a small portion 
in Turbo Pascal. The major 
DOSTALK module does not 
remain resident, although you 
can invoke it by pressing the F2 
key at the DOS prompt. It 
comes in two parts: an l 8K
byte section and a 190K-byte 
section. When you invoke an 
external program, the 190K
byte part is removed from 
RAM. and just the 18K-byte 

change their positions. 
Other new actions that 

you can perform while it· 
running include arithmetic 
operations , If, \lhile , Se
l ect/Case , file , and printer 
VO. Slide Switch ·etting in 
Demo 11 let you create spe
cial effects, contromng how 
the screen changes from one 
slide lo another. 

Other minor changes in 
the new version incl ude 
copy/ paste, teXt-block word 
wrapping, type-ahead buffer 
flushing and an upgraded 
Capture program. 

The manual has grown 
from 29 to 200 pages, and 
the program comes with an 
on-line tutorial and func
tion-key templates. Demo Il 

part stays resident . Once the 
external program is termi
nated, the I 8K-byte part re
invokes the main body. 

To run DOSTALK, you 
need an IBM PC or compatible 
with at least 256K bytes of 
RAM and DOS 2 . 1 or higher. 
It i ·not copy-protected . 
Price: $89.95 . 
Contact: SAK Technologies 
Inc . . 1600 North Oak St., 
Suite 931 W, Arlington, VA 
22209, (703) 522-6425 . 
Inquiry 772. 

Program In Prolog, 
with C and Pascal 
on the Side 

A rity/Prolog ver.;ion 5.0 
includes an embedded C 

compiler that lets you use C 
and Pascal with Prolog . The 
Arity/Prolog compiler and 
interpreter are written in 
Arity / Prolog and assembly 
language and are a uperset of 
Edinburgh Prolog. The pro
gram includes a developmem 
and run-time environment for 
writing, debugging, and run
ning Prolog and assembly 
language programs . You can 
purchase the compiler and in

lets you produ ce an un 
limited number of copies of 
the run - time module- a 
change from the old ver· 
sion's run-time License for 
just 50 copies . 

Demo II runs on the IBM 
PC, AT, PS/2s. and compat· 
ibles with DOS 2.0 or high· 
er and 512K bytes of RAM. 
It upport monochrome, 
COA. EGA, VGA , Hercules 
adapters, or their equiva
lents. (The run-Lime version 
require 256K byte of 
RAM.) 
Price: $195. 
Contact : Software Garden 
Inc., P.O. Box 373, ewton 
Highlands , MA 02161 , 
(617) 332-2240. 
Inquiry 775. 

terpreter separately. 
Arity/Prolog contains a C 

compiler t11at handles C decla
rations, preprocessor direc
tives , and C expressions em
bedded within Prolog source 
code. Arity reports that it is 
2 to 10 Lime fa ter than other 
microcomputer implementa
tions of Prolog and that it out
performs many minicomputer 
implementations. It supports 
expanded LIM (loru /Intel/ 
Microsoft) memory and gen
erates standard MS-DOS .OBJ 
files that you can link 10 

create stand-alone programs . It 
also include object-oriented 
routines thac let you create win
dows, pull-down menus, and 
edit and dialog boxes . Arity's 
progranuning s.heLI lets you 
use its built-in edJmr or a text 
editor of your choice. 

Arity/Prolog also includes 
a virtual database. Arity re
ports that you can manage 
databases of up to 2 gigabytes. 
Sequential, hashed, and 
binary-tree access methods 
are included, and you can also 
define custom-access 
methods . 

Arity/Prolog supports 
IEEE floating-point arith
metic, including transcen
dentals. It also supports the 
8087. 80287, and 80387 
coprocessors. 

Other Arity programs, 
such as Arity /Expert , 
Arity /SQL or Arity/Ad
vanced Toolkit, can be added 
onto the basic Arity/Prolog 
programming environment. 

Arity/Prolog run on the 
IBM PC, XT, AT. and compat· 
ibles with at least 640K bytes 
of RAM and a bard disk drive. 
Price: Arity/ Prolog compiler 
and interpreter, $650; 
incerpreter alone. $295; Arity 
Combination Pak (includes all 
add-ons), $ 1095 . 
Contact: Arity Corp., 30 
Domino Dr., Concord, MA 
01742, (617) 371 -1243. 
Inquiry 773. 

Disassemble and 
Patch Your Code 

S oft-X-Plore is a disas
sembler and patcher that 

u e four algorithms to sepa
rate code from your data. RJ 
Swantek reports that t11e 
package does this at a rate of 
10,000 lines per minute on a 
hard disk drive . 

The disassembler is com
patible with the 80386 and 
80387 instruction sets. It dis
assembles what's in the file or 
in RAM memory and patches 
files using the same addres es 
given in the disassembled 
listing. It creates a MASM· 
ready output and generates 
label for Jump, Branch, Call, 
Data, and Stack. 

The program can generate 
comments for MS-DOS and 
BIOS services . And it will 
keep patche · in separate files 
for documentation . To speed 
up creation of future listings , it 
saves the results of its first 
program pass . 

Soft-X-Plore runs on the 
IBM PC , XT, AT, and compat
ibles with at least 256K bytes 
of RAM and DOS 2.0 or 
higher. 
Price: $99 .95 . 
Contact: RJ Swantek, P.O. 
Box 1032, Hartford, CT 
06 l l l , (203) 560-0236. 
Inquiry 774. 
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Will The 
VGA 
Please 
Stand Up 

It's easy to identif the leader in VGA resolution- just look 
to Lhe company that brought you the first 800 x 600 EGA card. 

800 x 600 VGA with 256 Colors 
1024 x 768, too. Eitherwa , Genoa' SuperVGA HiRe "' i 

the b t way to see VGA. And your pread heets will look great, 
with 132 column and 60 row foryourvi wing plea ure . 

Crash-free Windows 
Yes, we do Windows- no problem. And SuperVGA HiRes 

i compatible with both the VGA PS/2 monitors and the 
EGA Multisync monitors, in VGA and EGA modes. 

So don't settle for inadequate imitations. Get th highest 
VGA perfonnance at the be t price, in true Genoa tradition. 

For the deal r nearest you, conta t: Genoa Systems 
Corporation, 73 E . Trimble Road, San Jose, CA 95131 
FAX: 408-434-0997 Telex: 172319 
Telephone: 408-432-9090 

Genoa S terns Limited (U.K.) Tel : 01-720-5064 
C 1987 Gi:-noa Systc.m.!!t orporntx.m . SuperVGA Hi Res 1.s a trndcmarl of Gt!nua S~stcm:.Corpvr::u1un . 
Windo\\'5 is a traJcmm-k of Mk.:roSu(i , Inc. Mull i~)llC i~a frm.14.:'niark uf EC l fomc Elcc-1ronic !i-

Circle 123 on &oder Service Card 



Introducing the new 

JPI Modula-2 

Faster than C 


Smoother than Pascal 


$59.95 * 

Yes, you can really get it today!** 

\\'hat th ese d b tingu is hcd u ~ c:rs h a ve to ~ ;iy : 

".JPI .\todul ::.1 - .! i' the ~todub - .! c nrnpil c r we've " I '\'c n ow s;to t m y copy ofJPI " o dub-2, ~nd <~n 
.all h cc- n \V;a hinl( (or. II'\ 'pcc <l .uul c ;.&'\ c of u~c 'C" <" wh.u p<"uplc- :.i n · r-.n d n g :.1h o ut . "iupc r <.:o m 

'Jl'I ~lm.lul :a ~ha lam.I marl< pn><lu<1 . I lowu.IJl'I 
;arc :in unh c auhlc t:on1hin :ulo n . It hr. :.1 dclis.tht pU c r. ver y g ood l.I C' \'rl o pnu·nt c n,·iro nn1 r 11t

\todul.i · ! In he· 110 1 jlL'I .1 )(•14•1 prut.hut. hut :\ 11 
to U'\l·." l powc rful ;ancJ un f ll.!11!11 )' )." 

C.' :\.llTH ion :.1 1 pnu.Jul1 . llu.· to111pilc..· r 1... ~ upt: r1> . 
- A.· \° A.·111g. /J t'f' ' I 11{ H11 thr111 11t11 ~ - "'" 111 1 lltu11I. t 1< II4the.· pr0 Jitr-.u11111in)( c.·1Hironna· 1t1 1, ht•ctt. r tha n 

.;:. (u mputc:r \ 'th' ll tt ', (" ''''Jo:'" .\ f(lft " r a nrthinR n n o tl c- r fro m Uurl .1nd o r .\t if.: n ):\oh .. . ·· 
- /f/1 11 ( 111/1' 1;i.:_ l t11l lll / I ' ( 1• '1 1/l# lft 'I \/,.,'(1/Jt'I

" The JPI UJ111pilcr j, 1hc: h c '\I on the m ::i rk c l ; " 1 l il..r JPI 'ttulul.J · 2;a 101he lt e r1h :.111 ~ n y o th e r 
f~nu~ t k cod~ : IO\'("l y r nvlron1ncnt." ~L? 1·" c tried :· 

1 _ ,} fl t'l l / u ult'rhu lttl , / 11.'T)lll t ,1/ ( n 111/111 fr r u ,,r /d - 1lltl l ( '"'' ' 

S1 151,1 • f'I J 12M fl(• · ~ ' ' •j~m i1 ' • $ .; ' 1r •o •r. 11 J0·1 a l 8 .. s .r. o t & ··~ • \. " ntt C0t c L CV · l~:" 1•1.:.Ju•il ·Z' > • t• ilo c v 
IT&"\ 1'1 ' l ~ . .... .. t., • '·' ~ •r..C'"t \ '.' :- rl'~ I \ &" f' 'r•V•t-A' \ • I".' 1.1 ,: rC t (\'1 r~ ;- l •UOC C..: 11"'~ Tv •bO Pa..· 11 1 

l t.t ' ht.'l'll ..,f11p p 1n~ 111 Fu rnp C' , jn\.·C' Dc Cl"n1ht· r a •o ' t ,).,:o,....a ro., c-t O..v·.ir.;i "llO"'·.i1 ( ·"' " ' rn.; t f' J Clcpto'' l1 •o • " t•AdO"T"oa· · Ct1 P t.ll c" Por1<11"1C C ·~n 

• lmnH.Juuo r ' pn '- c: u11 1i\ J u h • l 'JKK l'IH·n ' ' ' ti~ 
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JPI Modula-2 brings you 
the full power of Modula-2, 
the language of the future. 

Modula-2 was designed by Nlklaus Wirth as the successor to 
Pascal. But Modula-2 Is not merely an updated Pascal. It Is also 
Ideally suited for serious systems programming, just like C. 

In fact, anything you can do In C you can do In Modula-2. This 
includes all kinds of bit-twiddling and type-casting, and the use 
of procedure variables. In addition you get multi-tasking In the 
form of co-routines and all the other advanta es a modern 
programming language offers. 

Moreover, the JPI programming environment takes the state of 
the art a step further. You get a completely window-based en
vironment which lets you edit several files simultaneously In 
separate windows. It compiles, llnks and runs your programs at 
a slngle keystroke. 

But the bottom line Is code quallty. The code should be com
pact and fast. Independent benchmarks carried out by the Brit
ish Standards Institute confirm that JPI Modula-2 excels (see 
table on Sieve benchmark). 

Beyond all this, If you already know Pascal, you already know 
enough Modula-2 to get you started. AU it takes Is half an hour 
getting famlliar with the new powerful features In Modula-2. 

The powerlul JPI environment In action. 

COMPILER HIGHLIGHTS: 
• FuJI edtlion 3 1mp1ernerillllion all <1elined 
by N1k1811S W11ih • LOog Cl8I& rypes tLONG
INT, LONGCARO, LONGREAL) • SllUC!U111d 
constants • Comptles ~ I nesfmlnute 
(PC AT 8 Mhz) • Up lO IM bytus cocl'1 and 
data • LOng and shor1 poinl9JS, l!horl polnl8rS 
In any sagment • Total segmelll conlro1 
(memory model$) • Supports multi-tasking 
• Usasstandll(d DBJ ftle fannlll • SllpDlll!D 
comptlllllon ol modules • Au1omoOc "llbrat· 
Ian", smart 1111~1og • AUtomaUo " mn1<e" 
!acllliy • Suppct1.5 hrudwnrn 80x87 nnd solt· 
wara emula1lon • Ol111C1 DOS/BIOS call• • 
Suppor11 TSR programming (no assembler 
needeo) • Hlgl!·pertormenc" wlnoow 
management • Multip(o 0\'9flapp(ng win· 
dowa • Write to penl11lly 01>Seut&d windows 
• Full cursor and attnbute con11ol • M""8. 
ra-slze, ro-<lolor; rD-Slack Windows treely 

ENVIRONMENT HIGHLIGHTS: 
• Mulll..wlndowlmulll·ltle editing • Compile. 
ltnll ll!ld nm with a !llngle keystroke • Pln
pcirn mulltplo o::mptle-bme l!fl1n In 90!a'C8 
• Plfl1l001ISrurw1me etrors Ill SOl.lfUI witnoul 

delay • 1nteractlveorbotchopenulon • High· 
speed linker • All enwonml!nl and erlllor 
commands and menus are ro-configurable 
• Wln<IOWS may b81e-ei29d, r&-COI0<'9d, and 
mCIYlld around 811Y llma • Hol restart 

LIBRARY HIGHLIGHTS: 
• Dir8CI keyOOard and screen lnpulloutpul 
• File lnpuVoutpu1 and directory menage. 
mant • SlrinQ hnndllng • StC1111ge mnnnga· 
ment • Logerllhmlc ond lrlgonomalr c: 
functJons • Tlmo·stleed proceassche<lutlng 
• Htgh-$1>eed graphle.& lor CGA, EGA, \/GA 
• Proc:ec:lur" moclng nnd varlable !nipping • 
Sonlng. random number gene1a1lon, 
DOS/BIOS csll!I. tong jumps, sound 91,m11r· 
Bllon, enur~andtlng • FuJI Moduta-2.souroo 
supplied! 

TECHNICAL Km 
• Higl>-pariannarlceJPI llS!!Omoler • Assom
bler soun:e lor run-time library nnd lllB11·up 
code • Binery loca101 tor PflOM un • 
lnterrupl-Grlven aommunknillons driver • 
General JPI Moduln·2 T1Jnnmal6'llJ'ld.Stay• 
Resident module 
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Sieve benchmark execution lime; 25 Iterations 
measured by British Standards lnslllute. 
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CODE COMPILE EXECUTION LINK 
SIZE TIME TIME TIME 

JPl-LOGITECH COMPARISON 
Here's a comparison of JPl-Modula-2 with Logitech 

Modula-2 using the real-life program "Repertoire" pro
duced by PMJ of Portland. As shown, JPl-Modula-2 
compiled the huge 39-mOdule program 2.6X faster than 
Logitech, linked the program 4X faster, reduced the 
resulting code size for "screen compile" by 26%, and 
achieved a speed increase of 75%. 
(Benchmarks run on Compaq 286 8MHz) 

$59.95' $49.95 

JPl-MODULA-2 JPl· MOOULA-2 

COMPILER KIT TECHNICAL KIT 


(IBM PC) (IBM PC) 
Includes free language Includes communications. TSR mod
tutorial, compiler, en- ules: start -up assembler source code, 
vironment. ecl'r. linker. PROM locator and much more . 

OTHER DATA 
Runs on all IBM PCs a:nd compatibles. Requires 384K 
availat:>le RAM, two floppy drives (hard disk preferred). 

ORDER NOW 
30-day no·queatlons-asked money-back guarantee. 

Only $59.95 until July 4, 1988. Regularly $99.95 CALL 
1-800-443-0100 Elll. 255 free of charge, 24 hours. Or use coupon. 
COD, credll card., checks accepted. Shipping charges In U.S. In
cluded In tlllles price. Callt resldenlll add6% sales tu plus county Ill. 

JPI • 1101 San Antonio Road, Mountain View, CA 94043 
Please ship: O One JPl·Modula·2 Complier @ $59.95'. 

0 5~" 0 3!h " ' 99.9511L9fJuly4 

D One Technical Kit @ $49.95. 
D 514'' 0 3!h " 

COMPANV 

STREET 

CITY 

STATE. ZIP 

In Europe, send coupon lo: Jensen & Partners, U.K. Ltd ., 
63 Clerkenwell Rd., London EC1M 5NP, Phone: (01) 253-4333, Free 
phone: 0800-444-143, 24 hours. COD, credit cards and checks 
accepted. London Prices: Compiler £59.95: Technical Kit £29.95. 
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JPI Jensen &Partners International, Inc. 
1101 San Antonio Road, Suite 301 


Mountain View, CA 94043 

(415) 967-3200 
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WHAT'S NEW 

SOFTWARE • SCIENTIFIC AND ENGINEERING 

Digital Signal 
Processing and Display 

PC Data Master is a com
mand sheU that runs on 

top of DOS 2.0 or higher. 
The program comes with appli
cations routines including 
graphics, data sampling , test 
data generation, real and 
complex data file math , and 
digital signal processing rou 
tines . You can integrate your 
own applications programs in 
most languages. 

The program uses windows 
to break the screen into the 
standard user interface and a 
graphics screen. You can ac
cess the console window by 
any of the standard DOS and 
BIOS er en interrupt call . 
Or you can access the graphics 
window with simple shetJ in
terrupt call that provide color 
graphics primitives. DSP 
utility module provided in
clude forward and inverse 
fast-Fourier-tran form (FFT) 
routines , convolution, corre
lation, window generation and 
te t data generation. Many 
data-file math operations are 
also included. 

The basic program con 
tains the shell , the signal pro
cessing utilities, and a1J the 
information you need to inte
grate your own data anaJysis 
routines with the supplied 
modules . An optional Appli
cation Development Toolkit of
fers information on the shell's 
enhanced BIOS calls for con

trolling the console and 
graphics screen windows and 
hardware-independent graph
ics primitives. The Toolk.it also 
contains sample source code 
in C and FORTRAN. 

The program provides 
separate sheUs for ystems 
with CGA , Hercules , EGA, 
or VGA graphics . 

Written in assembly lan
guage and C, PC Data Master 
runs on the IBM PC, XT, 
AT. and compatibles with 
256K bytes of RAM and DOS 
2.0 or higher. A math copro
ce or i recommended, as is 
additional RAM for data pipes. 
The program also runs on the 
PS/2s. It is not copy-protected. 
Price: $115 for the basic 
package; $45 for the Applica
tion Development Toolkit; 

Digital signal processing with graphics f unctions. 

$95 for an academic ire 

license. 

Contact: Durham Technical 

Images, P.O. Box 72, 

Durham, NH 03824, (603) 

868-7203 . 

Inquiry 776. 


Graphics for the 
Scientist 

CobraSy tems' precom
piled set of C routi.nes lets 

you incorporate on-screen 
windowed data plotting, graph
ics, and text into your acqui
sition , analysis, and signal-pro
cessing programs. It includes 
24 window fomiats , or you can 
pecify your own creen for

mat in a particular program, 
with up to 10 simultaneou 

windows. Scientific Graphics 
Library maintain up to five 
nested pop-up windows of any 
size, located anywhere on the 
screen. 

The program supports 
linear, log, and imilar Carte
sian plotting, with up to three 
independent y axes, polar plot
ting, and three-dimensional 
perspective ploning. Data plot 
formats include multiple 
point and line style, envelopes , 
filled and unfilled bar charts , 
and vertical lines. 

The library also includes 
graphics primitives such as 
point, line, and polyline 
drawing; filled and unfilled 
rectangles, circles, and arcs; 
and polygon drawing. 

Text input and output is 
done with all po ition defined 
in x.y window character coor
dinates. The package include 
a set of character, stri.ng. and 
line input and output routines, 
with automatic cursor genera 
tion on the input routines. Ad
ditional utilities are provided 
for selective erasure , underlin 
ing, and highlighting. 

Scientific Graphics Library 
runs on the IBM PC , XT, AT. 
and compatibles with a Her
cules monochrome adapter 
or EGA. 
Price: $180. 
Contact: CobraSystems, 
14700 Main St. , Suite 3, 
BeUevue WA 98007 . (206) 
641-2759. 
inquiry 777. 

continued 

CAD DREAMS TO DEBUT IN SUMMER 

Dream · is a modular 
CAD program from ln

OOYative Data Desjgn (IDD), 
the make~ of MacDraft. The 
program will be available in a 
base version, or with separaie 
symbol librarie ·, pl oner 
drivers. an integrated data
base, and palettes, depend
ing on your needs. The pro
gram is not going to replace 
MacDraft; it will support 
drawing created with Ma 
Draft by means of a resident 
conversion utility . 

The Dreams base product 

include a Draftfog Palette 
consisting of a set of tools 
for creating text, lines, or 
shapes. An Accessory Pal
ette offers tools for zooming, 
roiatjng objects around vari
ous axe , extending lines lO 
their intersection , and 
creating fillets. A Dimen
sion Palette supports point
to-point and object-depen
dent dimensioning in a va
riety of ways. 

With a Mac II you can 
have up to 255 colors per 
drawing, and pattern librar

ies of up to 255 pattern . 
BCz.ier and pline curves are 
included, along with a li
brary of drawing tools. The 
program imports encapsu
lated PostScript files and 
bit-mapped images. Layers 
are limited only by memory, 
and keyboard entry is sup
ported. You can zoom up to 
32 times. Other feature in
clude floating palettes, bier· 
archical menus. and pop-out 
menus. 

IDD plans to offer symbol 
libraries for both residential 

and commercial con truc
tion, electrical and mechani
cal engineering, and interior 
design . The program will 
also support user-defined 
symbol libraries. 

Dream is scheduled to 
ship in July. 
Price: $500 for base pack
age; add-on prices not yet 
announced . 
Contact: Innovative Data 
Design, 2280 Bate Ave. , 
Suite A, Concord, CA 
94520, (415) 680-6818. 
Inquiry 778. 
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Introducing 


FRONTRUNNER 

New .. .for dBASE III PLUS Users! 


Fast . .. Resident . .. Powerful. 

FrontRunner offers all this and morel 


• CREATE MEMORY;RESIDENT clBA E lil PLU "' 
PRO RAM - FrontRunner"' i che first memory;residenc 
applications development cool w concain a large subset of 
dBA E lI1 PLU commands and allows ou to distiibute 
RunTime'" applications. 

• 	dBA E III PLUS DAT ABASE AND l DEX FZLE 
MPATIBILITY - Allows ou to use FrontRunner 


immediatel)•. 


• 	UNIQUE KEYB ARD FEAT RE - Bind commands enci1·e 
/)Tograms to a ingle Hockey for rapid execution from within other 
applications. 

• 	PA TE COMMAND- This powerful command allot s uu w 
extra t data from your dBASE Ill PLU file. and paste it into 
) 'OUr spreadsheet r word proce ing application. 

Buy FrontRwmer by June 30 19 8 and get a FmmRunner er ion of RunTime and an unlimited RunTime license for 

royalcy;free applications . FrontRrmner is 1101 op -prore ted and comes ~uith a 3 ;da mane -ba k guarantee. 


The suggesred retail {1rice is $195. 


See your local Ashcan;Tate dealer now. For more infmmation, or cite name of the dealer nearest ou, 


call( 00)437-4 29,Ext.555.* 


*In Colorado, call (3 3) 799-490 . Ext. 5 5. 


,\~ 

ASHmN·TATE 

Tr.ul.n1l<.lfb / uu11cr dRASE If I I'll, . RunTrme. A>hw11-T.11~ I . shtu11 ·Tart C.,,.tH•r<11lm1; FnmrRmmer I A/><'.l • ujmrrr" C11rt><m.1trm1 
t< 19 A.,hllm·Tdi~ C11r/H•T<1ru111 All right' rcscncJ. 

Circl~ 26 011 ~all~rService Card 
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WHAT'S NEW 

SOFTWARE • BUSINESS 

An Oracle 
with a Sequel 

0 racle' database add-in 
for L-Otus 1-2-3 lets you 

store SQL (Structure.d Query 
Language) conunands as 1-2-3 
functions . You retrieve Ora
cle data from menus that are 
transparently converted to 

QL statements, or you can 
choose to type the SQL state
ments yourself. 

Oracle for 1-2-3 also has a 
feature that updates the data
ba e when you change work
sheet cells. You can interface 
with other versions of Oracle 
on microcomputers, minicom
puters, or mainframes . 1n ad
dition. the database offers data 
security , protected mode and 
support for 80286 and 80386 
technology, distributed data
base functionality, and tran 
action management and 
recovery. 

The program runs on 
80286- and 80386-based sy 

tems and requires Lorus 1-2-3 
version 2.01 , DOS 3.0 or 
higher, 640K bytes of RAM, 
896K bytes of extended mem
ory, 5 megabytes of hard disk 
space , and a floppy disk drive. 
Price: $199. 
Contact: Oracle Corp., 20 
Davis Dr. , Belmont, CA 
94002, (415) 598-8000. 
Inquiry 779. 

Button Pops Out 
New Programs 

B uttonWare is adding fea
tures and new command 

options lo PC-Cale. The new 
version, PC-Cale+, includes 
graphing, split screens, ac
cess to DOS, 8087 and 80287 
support. fonnatting features, 
and sideways printing capabili
ties. It also includes business 
and financial, date and time, 
and additional trigonometric 
capabilities . 

PC-Cale+ runs on IBM 

A NEW LEGEND IN DESKTOP PUBLISHING 

NBl has a desktop-pub
lishing program for the 

IBM PC AT. The company 
says that the new product, 
Legend, combines the fea
rures of a standard desktop
pu bIi bing package with 
tho e of a full word proces
sor and graphics package. 

Legend runs under Win
dows 2 .0 and u es that envi
ronmenl' u er interface . 

The desktop-publishing fea
rures of the program include 
automatic kerning and 
hyphenation, and automatic 
text flow into linked frame . 
The program handles up to 
750 pages, page sizes up to 
22 inch~ long or wide, and 
up to 32 columns per page. 

The program's word-pro
cessing capabilities include 
an 80,000-word spelling 

A desktop publisher with word processin8 and 8raphics. 
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PCs with at least 280K bytes 
of RAM and DOS 2.0 or 
higher. It upports EGA and 
VGA graphics , along with 
monochrome and color. 

Button Ware ha al o up
graded its database progr<1.m, 
PC-File+ . Version 2 .0 sup
ports summary graphics with 
horizontal and vertical bar 
charts, and line, scatter, and 
pie graphs. A hot key ha 
been added to the calculator to 
let you perform calculations 
at any time. 

The program uses the 
Microsoft 5.0 compiler, which 
speeds up operation, accord
ing to Button Ware . It supports 
the 8087 and 80287 floating
point coprocessors. And addi
tional pas words, stored in an 
encrypted file , enhance secur
ity feature . 

Field size has been in
creased from 65 to 200 charac
ters ; record size has increased 
from 1665 to 3000 characters; 
and macros have increased 

checker and mail-merge 
capabilities. 

The graphics features are 
similar to those of Windows 
Draw, from Micrographx . 
This object-oriented graph
ic package is compatible 
with files created by a num
ber of other different graph
ics packages. 

Legend runs on 80286
and 80386-based IBM PC 
ATS or compatible with at 
least 640K bytes of RAM 
and a 20-megabyte hard disk 
drive, an EGA, a Hercules 
graphics card, or other 
Window 2 .0-compatible 
display devices . You also 
need a !WO- or rhree-button 
Windows 2.0-compatible 
eriaJ or bu mouse, DOS 

3 .2, and Micro oft Win
dow 2.0. The program does 
not support CGA. 
Price: $695 . 
Contact : NB! Inc., 3450 
Mitchell Lane, P .O. Box 
9001 , Boulder, CO 80301, 
(303) 938-2584. 
Inquiry 782. 

from 12 to 22 . 
An enhanced report writer 

lets you keep field data in head
ers, footers, and ubtotals . 
The program now supports 
date arithmetic a well . 

PC-File 2 .0 runs on IBM 
PCs with at least 384K bytes 
of RAM and DOS 2.0 or 
higher. 
Price: PC-Cale + , 69.95 ; 
PC-File+ 2.0, $69.95 . 
Contact: Button Ware Inc., 
P.O. Box 5786, Bellevue. WA 
98006, (206) 454-0479. 
Inquiry 780. 

Check Those Changes 

I f you've ever had to com
pare document rev isions 

again teach other. you know 
it can be a time-consuming and 
error-prone task . The pro
gram DocuComp will compare 
two versions of a document, 
even if they were created on 
different word processors, ac
cording to Advanced Software. 
The program highlights revi
ions in the following ways : on 

a split-sere.en display. show
ing the original and revised 
documents imultaneously ; in 
printed form, showing in
erted, deleted, replaced, and 

moved text : in a comparison 
file on disk ; and in ummary 
report form. 

The summary report gives 
a condensed view of every revi
ion , showing the text that 

wa changed , along with the 
page and line number of the 
change . 

Ver ion 1.0 of DocuComp 
is currently available, with ver
sion I . I following closely be
hind . The update will add a 
virtual memory scheme and 
will support a few more word
processing programs. Docu
Comp run on the IBM PC and 
compatibles with 5 l 2K bytes 
of RAM and DOS 2.0 or 
higher. 
Price: $149.95. 
Contact: Advanced Soft
ware, 1095 East Duane Ave . . 

uite 212 , Sunnyvale, CA 
94086. (800) 346-5392; in Cal
ifornia, (408) 733-0745. 
Inquiry 781. 

continued 
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The easiest way 
to upgrade your system 
is right at your FINGERTIP . 

oneywell 


Add a Honeywell Silent-Tactile™ keyboard 
to your system ... and touch the quality. 
Prom the ergonomic design to the light. cri p feel. we make 
Honeywell ilenl-Taclil '" keyboards with one thing m mind 
making you more productive. 

You'll appreciate the silent keystrokes. and you' ll notice less finger 
and hand fat igue - even after hours of continuous use. 

When you need a PC-compatible k yboard for replacement or 
upgrade, make th quality choice - ask for Hon }"' ell ilent-Tactile ... 
keyboards. 

F'or the dealer near~st you. call toll-free: 

1- 00-445-6939 
In T xa~ call coll~ct: 15 543-:-566 

Keyboard Dt\li ion, 4171 North tesa. Building D. El Pa.so. Tew 79902 915.'544-5511 

Cirrk 136 011 .-rSuYiu Canl 



WHAT'S NEW 


Who/What/When 

T he lime and infonnation 
management program 

Who/What/When from 
Cllronos Software presents a 
view of people, projects, and 
time . You can look at lists of 
people, resources , and dead
lines from a project-oriented 
view; view li lS by projects, 
tasks, and schedules from a 
people-oriented view; or 
scroU through its daily calendar 
for a time-oriented view. 

The program handles an 
unlimited number of people, 
resource projects, sub
projeclS, and tasks. You can 
attach memos, notes , and ex
pense and budget reports to 
people, resources and proj 
ects. You can also create a to
do list ranked by priority. 

Gantt charts are included 
in lhe project lime lines, along 
wilh week-in-review and 
project-in-review overviews. 
Other features include a mail 
ing list manager, address and 
phone book, card file , calcu
lator, auto-dialer, and a note
book with preprinted forms 
that you can use in meeting . 

Who/What/When runs on 
lhe IBM PC , AT, XT, and 
compatibles with at least 
512K bytes of RAM and DOS 
2.1 or higher . It al o runs on 

PS/2s , and it is not copy

protected. 

Price: $189. 

Contact: Chronos Software, 

1500 16th St., San Francisco, 

CA 94103, (415) 626-4244 . 

Inquiry 783. 


Managing people, projects, and time with Who/What/When. 

Two for 1-2-3 

Fla h-ln lets you view any 
Lotus 1-2-3 worksheet 

without leaving your work. It 
adds search, replace, and 
locate features to Loru 
1-2-3. A room-out fu nction i 
compatible with any graphics 
adapter that works with 
1-2-3. A label search and re
place function accesses labels, 
numbers, or formulas. 

A second add-in is 
Graph-Mania, which adds 
rows, columns, and a graph 
in a window. You can com· 
press or expand the worksheet 
for access to a larger or 
smaller block of data, and a 
variable-size window displays 
a graph that is updated in real 
time as you work on your 
spreadsheet. 

Both add-ins run on IBM 
PCs with at least 320K byte 
of RAM, DOS 3.0 or higher, 

and Lotus 1-2-3 version 2.0 or 
2.01. 

Price: Flash-In, $99.95 ; 

Graph-Mania, $79. 95. 

Contact: PC Publishing Inc ., 

I 80 I Avenue of the Stars , 

uite 800, Los Angeles, CA 

90067, (213) 556-3630. 
Inquiry 784. 

Paradox Picks Up 
Speed 

P aradox 386 orts, 

queries, and produces re


ports 5 times faster than pre· 

viou versions. The 386 version 

has a Phar Lap 386IDOS

Extender embedded within the 

progran1, letting you access 

Paradox in the ·ame manner as 

with earlier releases. 


The program is available 
on 3\.-1-inch and 5 1A-inch flop 
py di k . Borland reports that 
it supports the Intel Inboard 

and run under DESQview 

386 from Quarterdeck. 

Price: $895. 

Contact: Borland Interna

tional , 4585 Scotts Valley Dr., 

Scotts Valley, CA 95066, 

(408) 438-8400. 
Inquiry 785. 

A dBASE Ill 
Workallke for $39 

0 ne on One Computer 
Solutions' dBASE ill 

workalike, I on I = 3. is 
compatible with d.BASE ill 
commands and functions in 
the dot prompt and program
ming mode. It databa e , 
memo, memory, repon con 
trol, and label control files 
are compatible with dBASE lI 
files. Index files are not. ii 
can also read dBASE 11 file 
and report the infonnation , 
but it cannot write them. 

The company reports lhat 
I on I = 3 places no limit on 
the total number of lines of 
code. You can customize the 
menu structure and add func 
tjons to the assist mode. The 
program lets you enter a read 
only mode. 

I on I = 3 is written with 
the FoxBASE Plus compiler. It 
runs on IBM PCs with at 
least 512K bytes of RAM . 
Price: $39. 
Contact: One on One Com
puter Solutions Inc .. 26 Finch· 
wood Dr., Trumbull, CT 
066 11, (203) 375-0914. 
Inquiry 786. 

continued 

ASHTON· TATE GETS MACSERIOUS 

A shton-Tate has three 
new Macintosh appli

cations: a new dBASE Mac, 
a new word processor, and a 
preadsheet. 

The new ver ion of 
dBASE Mac is an execute
only program that cuts the 
cost of disLributing applica
tions you've developed with 
dBASE Mac. RunTime in
clude a full ver ion of 
dBASE Mac the relational 
database system that ac 

cesses IBM-compatible 
dBASE data files . 

Ashton-Tate• new word 
processor, FullWrite Profes
ional , was previously an

nounced as an upcoming 
product by Ann Arbor Soft· 
works. With thi WYSIWYG 
(what you see is what you 
get) word proces or you 
can create and manipulate 
text and graphi . It has an 
outlining capability that up
dates an outline as you 

create the document . The 
program al o features page 
layout capabilities with a 
built-in draw environment 
that lets you create graphics 
as you write. 

The la t of the trio is Full 
Impact, a spreadsheet that 
includes a mini word proces
sor, import and export capa
bilities, global and C-like 
macros, and formatting con· 
trol. The program lets you 
have up to eight spread-

beet open at one lime, 
with up to eight views in 
each. Ashton-Tate report 
tbal the new preadsheet will 
ship on July 31. 
'Price: d.BASE Mac Run
Time, $795; FullWrite Pro· 
fessionaJ $395; Full Im
pact, $395. 
Contact: Ashton-Tate Inc., 
20101 Hamilton Ave., Tor· 
ranee, CA 90502, (2 13) 
329-8000. 
Inquiry 787. 
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Perfect matches to DEC user needs. Hip. Hip. And Hooray. 

One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
users. it's important to match specific user needs with specific product attributes. 
We have. 

Smafl'erm• 240 features exact four-color emulation of a DECeVT24 l terminal. 
Along with delivering full-screen ReGISe and Tektronix® 4010/401 4 graphics. 
Smafl'erm 240 offers precise VT220.VTI02.VTIOO. and VT52 text emulation. 

For non-graphics applications. Smatrerme 220 duplicates virtually every 
Smafl'erm 240 text communication . and ease-of-use feature. Three error-free file 
transfer protocols. including Kermit and Xmodem. are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems. printers. 
as well as host mainframes. 

As SmarTerm 240 and 220 focus on graphics and text. new SmartMOVE® makes 
PC-to-the-rest-of-the-WorJd communications sharper than ever. Speed connect, 
auto redial. and background file transfer features make this VTIOO emulator a loud 
and clear choice for advanced communications requirements. 

Graphics. text. and communications. If you're looking for a perfect fi t. seek the 
software sized and priced to match your needs. Persoft has it. Period. 

See us at COMDEX/Atlanta-East Hall 352, 
visit your dealer, or phone us at 608 273-6000. 

Circk SO on l&atkr & rvkt Card 



WHAT'S NEW 

SOFTWARE • OTHER 

Extend Your 
Imagination on a Mac 

T he imulation program 
Extend u es block dia

grams and an internal lan
guage that lets you predict the 
outcome of large and com
plex natural or man-made 
events . 

To begin, you build a block 
diagram, enter data into the 
blocks , and connect the 
blocks to form a model. You 
can double-click on a block to 
view its dialog box and emer 
any necessary data. You then 
have an opportunity to change 
the data or the model, and to 
click on the run menu to exe
cute the simulation. 

The ModL scripting lan
guage has built-in plotting rou
tines that create independent, 
multipanel plotting and tabular 
data windows. It includes 
over 60 built- in functions fo r 
plotting, math, file I/ O, data 
formatting, and diagnostics . 
The language generates 
68000 machine code and sup
ports real , integer, and string 
data types . 

Extend blocks are actually 
programs written with the 
ModL language. You can ac
cess needed blocks by opening 
up to 20 libraries, each con
taining up to 64 different types 
of blocks . You can also create 
new libraries. 

The program will run on 
AppleTalk networks and is 
compatible with the Mac 

Plus. SE. and II. 

Price: $495. 

Contact: lmagine That!, 

7109 Via Cannela, an Jo e , 

CA 95139, (408) 365-0305 . 

Inquiry 788. 


Draw Applause 

A hton-Tate 's presenta
tion graphics program, 

Draw Applause, ha charting 
abilities, a drawing board. and 
word charting, and it accepts 
a variety of input and display 
methods. 

The program i compatible 
with dBASE ill Plus, Master 
Graphics Series, and Pre en
tation Pack. You can also im
port WKl and DIF files , and 
you can import and export 

Forming a mode/from Extend's block diagram. 

Computer Graphic Metafile 
(CGM). Input device options 
include a variety of mice and 
the Summagraphics Summa
Sketch tablet. 

The program's charting 
features let you create line , bar, 
pie, area, mixed, and nu
meric table charts. You can 
customize data wit.h multiple 
axe ·, three-dimen ional ef
fect , stacking, horizontal or 
vertical bars, exploded pie 
slices. and legend and chart 
frame options . 

Drawing features let you 
customize solid or hollow 
fills, outline color and width , 
line type and thicknes . and 
poi nted or rounded comers . 
You can al o zoom in on 
images; align shapes with 
custom and snap grids; and 
elect colors, shape and 

background for gradated ef
fects . You can choo e up 
to 256 colors to be displayed 
at one time from a choice of 
16.7 million . 

Draw Applau e come in 
5 1.4-inch and 3 1h-inch floppy 
di k versions. ft runs on the 
IBM PC , XT, AT, and compat 
ibles , with DOS 2.0 or higher 
for the 5 1A-inch disk version or 
DOS 3.3 for the 3 1h-inch 
disk version . It al o runs on the 
PS/2s . 
Price: $495 . 
Contact: Ashton-Tate Inc ., 
20 101 Hamilton Ave., Tor
rance, CA 90502, (213) 
329-8000. 
inquiry 789. 

Got Disk Problems? 

D isk Technician is a util· 
ity designed to prevent 

hard di k failure. You can et 
up the program to run automat
ically on a daily , weekly, or 
monlhly basis. 

According to Prime Solu
tions , the program reads and 
writes to every bit on the hard 
disk, whether it is occupied or 
not . It uses testing and repair 
algorithms that predict and cor
rect failures before they 
occur. 

The program also includes 
SafePark. This memory-resi 
dent program creates a ·afe 
area on the hard disk where it 
can place the disk heads in 
the event of a brown-out or 
power failure, thus preventing 
data loss. 

Disk Technician runs on 
the IBM PC , XT, AT , and 
compatibles with 256K bytes 
of RAM and DOS 2.1 or 
higher. It works on hard disk 
drives with up to 32 mega
bytes. With more than 32 
megabytes, it works on the first 
DOS partition only . 
Price: $99. 95 . 
Contact : Prime Solutions 
Inc . , 1940 Gamet Ave., San 
Diego CA 92 109, (619) 
274-5000 . 
Inquiry 790. 

Upgraded Thesaurus 
for the Mac 

WordFinder now runs 
with Apple's Hyper

Card and MultiFinder. It lets 
you look up synonyms while 
operating within any of the 
information stacks you create 
with HyperCard or while 
running any MultiFinder 
application. 

The 220,000-synonym the
saurus uses less than SOK 
bytes of RAM . 
Price: $59.95 . 
Contact: Microlytics Inc . . 
Techniplex, 300 Main St., East 
Rochester, NY 14445 , (716) 
248-9150. 
Inquiry 791. 

Designing applications in Draw Applause 's picture window. 
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3rd Annual 
Spring 
Apple 
Macintosh 
Show. 
Dat.e: Thursday, May 19, 1988 
Time: 9:00 a.m. t.o 6:00 p.m. 
Location: Holiday Inn of Buena Park 

(91 Freeway &Be.ach Blvd.) 
7000 Be.ach Blvd., Buena Park, CA 90620 

Uyou 're a business prof! ional, we at Logic 'Iree Computer 
Centers invite you to take advantage of the 3rd Annual Spring 
Macintosh"" Show. Call for reservdt.ions, send in your business 
card, or fill out the infonnation fonn below. Tell us how 
many to expect. from your company, and w 'II send out our 
Macintosh Business how Program. 

Over 5, 000 Square Feel ofExhibitors, Exhibits & Workshops. 

The '87 Slum; W<L'> fully booked. Limiled CapaciJ,y. 

So Reserve F:arly! 


Maximize your computer investment and future potential. 

The Macinto. h Family technology is the logical step in 
meeting your full computer needs. Macintosh ease--0f-use and 
self-training attribut.es make this THE computer system for 
business and professionals. Multi- ser Data Bases. Multi-Tusking 
Program apabWty. Hjgh Quality Graphics (CAD-CAM & 
Desktop Publishing). Connectivity with Fl~ibility (Various 
LAN Configurations). MS-DO to Mac to Mainframe. 

Macintosh II Offers Macintosh ease-of-use technology, 
fulJ-color graphics capability (Up to 16 million colors) , 
is compatible with many of the software POWER 

Ma.tinlosh II offers up to 16 miJlian colhrs and tnp ra1e color graphics! 

You'll see the latest introductions from 
Apple Computer, Inc. and Major Suppliers 

of Macintosh Hardware and Software. 
In-House Graphic Slide-makers 

hnageMaker By Presentation Technologies, offers high-quality 
ar.mm slide production . The ImageMaker is the highest 
resolution slide - maker at less than $5,000. 

SlideWriter By Matrix , offers high-quality 35mm slJde pro
duction , together with enhanced creative graphic versatility. 

• etworking & Bridging • lmage Scanning 
• Communications • Optical haracter Reading 
• Computer Aided Design (OCR) 
• The Latest in Desktop • Color Slide Production 

Publishing • High-Capacity Storage Devices 

Remember! Be sure to get your reserva
tion(s) early. Pl.an Ahead! Apple 
Computer Representatives will be on 
hand to discuss the latest in Apple 
introductions and assist in your 
Macintosh Optimh:ation . 

Apple, lhll Apple logo, a.re regislered 
trndcmwlts or Apple Com1iuler, Inc. 
Macintosh l~ a lnldcmarl< or 

PROGRAMS business users need, and demand. Bwlt-in 
Expandability. Hjgh Perfonnance. Macintosh a, the 
'Power-Darling of Co11>0rate America.' 

Macinto h SE Desktop Transportability with power. 
Match the E with an accelerau>r card and a mathe
matical co-proceswr, or a big-screen video board for 
full-page desktop graphic publishing, and you'll be 
ready for 'power computing.' Logic Tree 

Awte Compuier. Inc. 

WHEN OPTIMIZATIONCOUNTS, THINK LOGICAUY. THINK LOGIC TREE. 

10053 WHITIWOOD DRIVE • WHITIIER, r.AUFORNIA 90603 • 213/947-9483 
Cirdt 495 on Reader Strrict Card 
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WHAT'S NEW 


REGIONAL SECTION 


PACIFIC COAST 

Laptop Features 
1 Megabyte of RAM , 
Internal Modem 

T he Boodwell -8 Turbo 
laptop computer is based 

on an 80C88 microprocessor 
running at 4.77 or 8 MHz. It 
features a backlit supertwist 
LCD display with a resolution 
of 640 by 200 pi:w:els , 1 mega 
byte of RAM, a512K-byte 
ROM socket , a 1200-bit-per 
second Hayes-compatible 
modem, a real-time clock/ 
calendar, and an 8087 math 
coprocessor socket. 

It also featu res a buil1-in 
rechargeable battery, an RS 
232C serial port , a Ceotron
ics parallel port , an RGB-inten
ity video port , and a 

composite video port. One 
model comes with two 3 1/z 
inch floppy disk drives ; an
other includes one 3 'Ii -inch 

Bondwel/ 's loaded laptop. 

floppy disk drive and one 20- comes with GWBASIC 3.2. 
megabyte hard disk drive. MS-DOS 3.2 1, the Easy 1.5 

The Bondwell-8 Turbo word processor , and utility 

program ·. The floppy d isk 

d rive model weighs 13 pounds; 

the hard disk drive model 

weighs 15 pounds. 

Price: Floppy disk drive ver 

·ion , $ 1895; hard disk drive 

version, $2795 . 

Contact : Bondwell , 47358 

Fremom Blvd. , Fremont , CA 

94538 , (415) 490-4300. 

Inquiry 81 l. 


Desk Accessory 
Saves Your Place 

B ookmark/Mac is a Mac
intosh desk acces ory tha t 

protects your work by auto
matically storing fil es to your 
hard d isk al specified inte r
val . If the power fai ls or you 
get a system error, you can 
recove r the file upon reboot
ing. A single keysLroke or a 

<"Onli1med 

ALTEC ZIP-386 

$2,265 
• Intel 80386 micrOl"OC<SSO< 
• IM lligh Sll«O ""'"""f 111S lalled 
• E>.1)31ldable 10 10 MO 
• Photmx 386 BIOS 0t Award 386 BIOS 
• 4 Speed (4 77/6/8/16 MH I} 
• 200Wpow" supply 

• CiilSC wr!h '~set bu1ton 
' Enhanced key boaid 
• ttaia 0'51</ llOppy a1sk conuolle< ca1a 

·-- .----- • I 2M lloppy disk dnvc 

• MonochlomoJGraphlcs 


caid w11h 111m1cr poll 
" Hl·RES Monoclltome M0t11l0t 
• Use<s marual 
• I ye& wairan ly 

--  -

ALTEC-XT Turbo System 

$595 
• 8088· 1 micr0111ocessor 
• 4.77/ 10 MHz 
• S.OK RAM 
• 150W pow., $U()llly 

• AT Sly1e keyDoaJd 
· Mult i VO Uld 
• 360K floppy di drive 
• M0t<><hlllme/G1aplllc> 

c:lld with "'"'' " POii 
• H~ RES Monochrome Monitor 
• USlll's manual 
• 1 yeai wauanly 

ALTEC-286 Enhanced System 

$1,135 
• lntot 8028&10 m1croprocesso1 
. 640K RAM 
• Dual r.peOO fJ10 MHz 
• 20C1N powet S<Jpply 
• 1.T scyle case 
• Enhanc«l keyboartl 
• Hald diW'lloppy disk conttolle< card 
• I 2 M lioppy d1sl< dlM! 
• Monochrom&'Grajlha 

cwd with pnntor POl1 
• HI RES MonocMllM MonJtol 
• User 's mooual 
' I )'IOI """'anty 

AL TEC-286Jr System 

$1,095 
• Intel 80286- 10 llllCIOpfOCHSOI 
' 640K RAM 
' 20C1N powei supply 
' 111~ style Ci1SO 
• /11 >lylo keyboald 
• Hard drsl</lloppy disk controlled 

card 
• I 2M lloppy disk dnvo 
• MonoehtomeKilaplllc.> 

cara With Pl''""' POl1 
• H~AES Monochrome Monl10I 
• User's manual 
• I year warranty 

.............
c.w aoooa ALTEC Technology CorporationfllAS - 00 ·-~ 
i3'0.lll --  R»OOPM &2MI s:llO.G8 ....... 111 

•OIOMl!lil0 $1DSOOt3M H Ml 5095.00tTI) A 5751 Rickenbacker Road, Los Angeles, CA 90040 ·-•-·- t 

AOllG Tel: 1·213-886-9100 "A.I•_.._..-·- ••2000 ·----.- ·-·- 

l'lOll )~-- 

$!1S.GG Order Desk: 1·800·255·9971 -~,....31;·
Circle 488 on Rnuler Service Card 88PC-2 BYTE • MAY 1988 
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TCS 8000 

l MHZ, 0 WAIT - STATE 


~ BIT, EXPANDABLE 16MB Om!IDi111111mm!ID!~ 


COLOR MONITOR MONO MONITOR TERMINAL 

MODEL RES. MODEL RES. ET - 10 SERIES 

• CM 1322N 640 X 200 MM 1222 800 X 350 

• CM 1370A 720 X 400 MM 1422 800 X 350 

• CM 1380F 640 X 350 MM 1295 800 X 560 

• CM 1495 800 X 560 


Circle 503 on Reader Service Can/ 

". ,_, __-7s ;s·.- t1'i\ TATUNG 408-435-0140 
"- -- :.~ ~~ :. .. :.~~~.:. ~ s I "" I 780 CHARCOT AVE SAN JOSE CA 95131 

TA TUNG SCIENCE & TECHNOLOGY INC. 



WHAT'S NEW 

PACIFIC COAST 

a 
square 
peg 

d oes 

fit a 

roundhole 
Conver t s Incompatible 
formats To Standard IBM-PC 
And PS / 2 Compatibility 

Now anyone ca n move important data and costly soflware 
from 5'1• .. IBM-PC formal lo 3 1h " PS / 2 formal without any 

hardware connections. 

You don ' t have to wire anything, program anything or understand 
anything about either type of computer. Just install your 5'14 data 
diskette and a blank 3'h" diskette in the opi . Rlt r and press two 
buttons. It' that easy! --- -- -- ~-====== - ~~--=-------- ·-~ -l data from non-IBM systems with RS-232C --- --- - =The Copi •Riter can also colle --- - - 

mouse click recoup the file. 
Bookmark/Mac automati 

cally writes an image of the 
system's memory to a hidden 
area of your hard disk. Another 
feature of the program lets 
you manually mark your place 
in a progrdID or file , enabling 
you to easily resume your work 
during your next session. 

Other Bookmark/Mac fea
rures include a Do Not Disturb 
function , which makes the 
program yield to keyboard or 
mouse input; optional back
ups to floppy disks; upport for 
Switcher; and full restoration 
of 1/0 and other system infor
mation when you reboot. 

The desk accessory runs 
on the Macintosh Plus or SE 
with a hard disk drive, Sys
tem 4.0 or rugher. and Finder 
5 .0 or rugber. 

Price: $99.95. 

Contact: lntellisoft Interna 

tional, 51 Digital Dr. , Novato , 

CA 94949, (415) 883- 1188. 

Inquiry 813. 


Mac Program Helps 
You Soar on Schedule 

Flight Plan 2.5 includes 
airport and navaid directo

ri , navigation logs, weight 
and balance capabilities, and 
FAA flight plan fonns . 

The program lets you de
tennine the optimum altitude 
for minimum fuel consump
tion, minimum time en route, 
and maximum efficiency . 
You can caJculate pressure and 
density altitudes at the depar
ture and destination airports 
determine true airspeed at the 
planned cruising altitude, and 
compute other information on 
fuel usage and en route times . 

Other features include caJ
culation of remaining fuel in 
gallons, pounds, hours, and 
minutes; automatic saving of 
fligh t plans; and automatic 
entering of data into VFR, 
!FR, and RNAV flight plans . 

Flight Plan 2.5 runs on the 
Macinto h; it requires Micro

soft Excel and I megabyte of 
RAM. One U.S. regional air
port/navaid directory is in
cluded, and you can purchase 
others separately. You can 
ubscribe to receive automatic 

directory updates three times 

a year. 

Price: $99.95. 

Contact: IGS International , 

130 Redwood Place, Scotts 

Valley, CA 95066, (408) 

438-2276. 

Inquiry 815. 


Mac Graphics 
Program Features 
Custom Paint Tools 

S uperPafot 2.0 provides 
separate drawing and 

painting layers and enables 
you to au1omatically trace bit
mapped images in the paint 
layer to create objects in the 
draw layers . It also includes 
an expandable paint palette that 
lets you create custom tools. 

Other features in the new 
version include Bezier curves , 
a MuJtigon tool that allows 
you to create equilateral poly
gons with any number of 
sides, a new air brush, and free 
rotalion of objects and text in 
the draw layer. The program 
enables you to add command 
to the paint menu and provides 
multiple draw layers. 

SuperP"aint 2 .0 also sup
ports graphics libraries for de
fining shapes and storing 
them as objects . You can 
display colors assigned to ob
jects on the Macintosh n with a 
Color Preview option. Sup
port for TIFF (Tag Image File 
Format) files is provided . 

SuperPaint 2 .0 runs on the 
Mac 512E, Plus, SE, and II. 
Price: $199. 
Contact : Silicon Beach Soft
ware, 9770 Carroll Center Rd . . 
P .O. Box 261430. San 
Diego , CA 92126 , (619) 
695-6956 . 
Inquiry 814. 

or Parallel interfaces and ave I t In IBM compatible format. Write or phone 56677 Su nset Ave. , NBU 8419 
MECA today for speclncatlons on lhe Copi •Riter and our other versatile Yucca Va lley , CA 92284 
storage devices. (6 19) .365-7686 
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THE 
ISSIN 


ATEMPEST 
Network Server. 


From Atlantic Research 

Corporation. 

At1antic~eseorch The BetterWa~
Corporation now • 

provides the missing 

link for creating a TEMPEST local area network (LAN)- our high performance. 

dedicated. multi-function TEMPEST Network Server. The T5172 Network Server. a 

TEMPEST version of the 3Com Networking System. can run Ethernet and AppleTalk

simultaneously. 


The T5172 does more than fill the gaps in your network: 
• It is compatible with ARC TEMPEST Macintosh llsand Macintosh SEs, as well as 
TEMPEST IBM PCs and TEMPEST Zenith PCs; 
• It optimizes network productivity, eliminating problems of complicated installation 
and use. incompatibility and lack of connectivity; 
• It provides program and data shoring. print spooling. electronic mail. tape back-up 
and network facilities to up to 50 users: and 
• It provides serial and parallel ports as well as Ethernet and AppleTalk ports. 

Best of all the T5172 TEMPEST Network Server is a product of Atlantic Research 
Corporation-the Better Way since 1947. 

THE TEMPEST DIVISION OF A~C 
An.ANTIC RESEARCH CORPORATIJN ~ 
THE INFORMATION SECURITY PEOPLE 

1 /800-542-5323 
in Virginia, call 703-642-4280 

3Com® 3Com is a registered trademark and 3Server3 is a trademark of 3Com Corporation. 
AppleTalk is a regislered trademalk and Macintosh is a trademark of Apple Computer. Inc. Au!horlzed Danlel' 

Circu 489 on /Wukr Se,,,ice Card MAY 1988 • BYTE 88PC-S 



0 E S T E C H™ 

I I I I I I I 

ACCESS DENIED! 

The Ultimate 

In 


Data Encryption 


The DESTECH system from Executek Products, 
Inc. provides an unprecedented level of data 
security by keeping the hard disk drive encrypted 
at all times; (Nery track, frolery sector. DESTECH 
utilizes hardware encryption and features the 
DES Algorithm, endorsed by the National Bureau 
of Standards. DES is endorsed by the American 
Bankers Association for the transfer of electronic 
funds and Is the most secure encryption 
algorithm publicly available. 

HARDWARE VS. SOFTWARE ENCRYPTION: 
The Federal Government has stated that securi
ty and encryption must be implemented in hard· 
ware to be considered truly secure. Software en
cryption systems are inadequate and are easily 
penetrated. They simply are not secure. 

THE SYSTEM: DESTECH consists of two main 
components: a half size internal PC card, for IBM 
and 100% compatibles, PCIXT/AT/& 386. and a 
data security utility program, which allows cor· 
porate management to designate computer file 
usage and multiple l(N81s of security. 

AppIications • 	 Electronic Funds Transfer For Financial • Mainframe Communications 
Institutions • Secure Technical and Engineering Data 

• Secure Banking/Accounting Software • Secure Client Information 
• Data Protection for Business Applications • Software Protection 

Features CERTIFIED DATA ENCRYPTION DEVICE: Im
plements Federal Information Processing Data 
Encryption Standard (#46). 

ENCRYPTIONJDECRYFTION KEY: User defined 
8 digit security key consisting of letters, numbers, 
control characters, etc. 

RELIABILITY: All boards are manufactured in the 
United States and must pass stringent testing 
procedures. 

MENUS: An easy to follow graphic matn menu 
permits users to Invoke encryption/decryption 
functions without the Intervention ol manuals. 

MULTI-LEVEL SYSTEM CONTROL: Allows up to 
99 users. 

SECURE DRIVE: Automatic Encryption/Decryp

BATCH COMMAND: Allows files to be queued 
and encrypted or decrypted automatically. 

DISK SCRAMBLER: Encrypts or decrypts an en· 
tire disk. Encrypted system disks will not boot. 

TAMPER PROOF: Protection against accidental 
lile modification. 

DIREClORY: Conveniently examine assigned 
security levels for all directories. 

DIAGNOSTICS: Automatic encryption/decryption 
passes to insure error-tree operation. 

ADDITIONAL FEATURES: Compatible with 
PC/MS-DOS, Version 2.0 or higher, PS/2 System 
30 • Power-Fail Protection • Secure Drive Opera
tion - Secure Communications. 

s49900 

Specifications are subject to change without prior 
notice. 

Made in the United States of America. 

This device cannot be shipped outside the U.S.A. 
without authorization from the State Department and 
the Department ol Defense. 

DESTECH Is a registered Trademark of A~n Systems Inc. IBM PC
XT/AT & PS12'-Sys1om 30, an<l PC DOS ere registered tradematks of 
ln1erna1ionaf Buslness Machines Corporation. MS-DOS is a 
lfadematk ol Microsoft Cotporalion. 

88PC-6 

tion is transparent lo user. 

Dealer/Distributor inquiries welcome, 

23505 CRENSHAW BOULEVARD 
TORRANCE, CA 90505 

(213) 530-2755 inside California 
(800) 334-5255 outside Californ ia 
(213) 530-3009 FAX 
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Now You Have A Friend 

In The Computer Business· 


Authorized Autocad and Novell Dealer 
5 Good Reasons To Buy 

AST PREMIUM 286/ 386LAP'IOP SPECIALS 

ZENITH 181/183-20

$1579 I $2395 


ZENITH 

FLAT SCREEN 


MONIIDR 

CALL 


(Formerly Mul1i1cch) 
5 l2K memory. 20 MB 
llD. 6/ 10 0 wail s1a1r 

lOSHIBA 1000 $795 
lOSHlBA UOO $2395 full mono sys1em 

lOSHlBA 3100/ 20 $3099 
lDSHIBA 3200 CALL IN S1DCK! Model D Hard Disk Full Mono Syscem CaU for Bcs1 Price10SHIBA 5100 CALL s1195NEC Multispeed EL $1595 

Acer 386 machine Authorized Leading Edge Dc:iler NEC Multispeed 20MG $2435 

5121< RAM, 1.1 Floppy, 
40 MB fa<t HD, 
hi-res mono card, 
mono monitor. DOS 
J .2. GW &sic 

Call for all 
AST produ rs• 

WYSE 286 System 
512 K RAM, 1.2 floppy, 40MB HD 

full monochrome y rem 

lN s-IDCK! 
WYSE 386/ WYSE Terminals 

ACER 710 / 910 SYSTEMS LEADfNG EDGE COMPUTERS 

We carry a full line of HP, IBM, Intel, Diconix products at best prices in town. 

SOF1WARE SPECIAL AUTHORIZED DEALER FOR Computown-Mountain \ ' i('\\ 

\Vord Perfect . . ... _., . . ...... , , . . • 194 \m l'l l t•h.. ork Okidatf\ 24SS M Old Middlefield Way 

Microsofl Word . ... . . . . . . . . . . . . . . . . . . . 209 Epson Con1pulers & Prinlcrs EC Moun1ain View. CA !M043 

Lo1us . . . . . . . . . . . . . , . . . . . . 305 ,\ST Canon 


~II fur .my M>hw~.n:-dd1\'Cf )' iu 24 ltouA! 	 Samsung Universal Dala Syslcm.' (415) 962-TOWN 

Zenilh 11\\ FS 

Toshiba Ash1011 l~1c
PRINTER SPECIAL 	 (415) 962-8696 

Epson LXSOO , . .. , .... . .. ........... , ... '189 Wyse Comp111ers Paradox (/\ns.1 Soltwarc) 

f.p<on EXS00/1000 .... .. ... ... . .. . .. 3891499 AT&T 11< ,,.<;.,f1 

Epson l.QS00/1000 ..........•........ 369149') Aul.oclld Ventura 

Epson l.QS00 / 2500 . .. . ... .. .. . ...... . . 349/ 899 lom<'q,1 l ~'rnnull l Ho\ Aldus (PageMaker) Computown-San Fran<:isco 

Epson l.QS50/ IOSO ••.•• ••• . • .. . • .. • ..• 4991699 Leading 8dge 760 Markel S11ee1. Suite 219 


E P6 / P7/ 2lOO . · · •· · · • · · · ·· ·· · · · 4141615137'J 	 Compurown Plca~anc Hill (Phelan Building) 
Toshibo P32tSL/ P3Sl.SL .. · • · · , · · · · · · · I 5IDCK lQ.l Cont m Cosm Blvd . San Francisco. CA 94 !02 

HP L=r Jee Serie.<. 2 .... , .. . . . . .........CALL Pie I C S23


94ASD Turbolaur rts ... . ... . ... . .. . ... . .. .309'1 =ni I-Ii i • ::A 	 (415) 956-TQWN 
95NEC 890 wich PIS · · · · · · · · · · · · · • · · · · · · · · · 3t ( 415) 682 lOWN 	 (4 15) 956 8696 ---' -"""'""'"""""""'·°""""'- ""' ...'""'' -	 . 

c.1w .. -.c-a....-~ (415) 682-8696 	 FAX(415)989-TO~ 

We Sell, Deliver, Install, Service, & Train You 
~ t•air..\ ~ t.t inm. r_JW'l'1~. Wrl.. . L-. 
rw .... ,..,.._.1 ,nin..n 11 1nnu.'ftll ~ ,.'1..:11.-n, lfa.

S........ • • •,-....,., ~S..-.~ J.: "8.u:-'°' ... 

< •...,...•1t..clo.;u \. o/~

C,...-.. • • ~ 1r.w-\ •-' rP-t 1t._..... 1 COMPUTOWN 
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Circle 496 on ~ader Service Card 

The Advanced 
Programmer's Editor 

That Doesn't Waste Your Time 

I L Q _N 
- -

• Fast. EMACS-style commands-completely reconfigurable 
• Run other programs without stopping Epsilon- concurrently/ 
• C Language support-fix errors while your compiler runs 
• Powerful extension language • Gr at on-line help system 
• Multiple windows, files • Regular Expression search 
• Unlimited file size. line length • Supports large displays 
• 30 day money-back guarantee • Not copy protected 

CallOnly 
(412} 421-5911S195 

5843 Forbes Avenue 
Pittsburgh, PA 15217 for IBM PC/XT/Ars or comparibles 
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2.2 Gigabytes of data, an ocean of information, 

and you can fit it all on a single VAST Cassette. 


The VAST Device from Emerald Systems responds to network. • Applications that span all 
your need for extremely large capacity net Industries: backup. data aquisition. 
work flleseNer backup. Large data volumes of data distribution. graphics storage. 
250 MBytes to 2.2 Gigabytes ore now avail archiving . CAD/CAM. desktop 
able on your desktop. publishing. and a viable alternative to 

Imagine: 2.2 Gigabytes of storage is equiva CD-ROM 
lent to the amount of data stored on over 6200 The complete line of Emerald 
floppies or the text on 1 million sheets of paper. Systems tape storage subsystems offer 
Designed with the NetWare operating system in you the most choices. 
mind. the VAST Device Is used with our ASP'" 
backup and restore sottware which has been tested and 
approved by Novell and supports Advanced NetWare 286 
versions 2.0a and 2.1 The VAST Device maximizes the 
funct ionality of distributed networking environments by 
providing unattended operation coupled with a very fast data 
transfer rate. 

In your LAN, DOS or XENIX environment, the award-wlnnlng 
VAST Device offers: The lowest cost per MByte of any storage 
media - S.02 per MBytel • Hlghly regarded ASP software, for 
easy installation. unattended backup. password protection and 
menus with your choice of a variety of backup and restore 

techniques. • Non-obsolescence: 
An end to time-consuming. 
expensive multiple cartridge 
backup sessions. The VAST Device 
accommodates your growing 

from 1/8" cassette and 1/4" 
cartridge subsystems to 1/2" 
mag-tape subsystems for PC to 
mainframe interchange. to the 
new VAST Device. In total. your 
alternatives span 60 MBytes to 
2.2 GBytes! 

Call today lor a FREE lull
color catalog: the complete 
line of Emerald Systems 
products. accessories 
and services. 1·800-553-4030 

In Cali fornia . coll (619) 270-1 99'1 _ 
See us at Comdex Atlan ta Booth #206 

Emerald Systems 
4757 Moreno Blvd/Son Diego. CA 92117 /Telex: 323458 EMERSYS/FAX: ( 619) 483-2864 

VAST. ASP are trodemorks of Emerald Systems ~porotlon NetWara Is a trademark of Novell. Inc . XENIX Is a registered trademark of Microsoft Corpo1allon. 
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on these new computer books and software from McGraw-Hill 
CALL TOLL-FREE 1 ·800·2· MCGRAW 


INTRODUCING PC-DOS AND MS-DOS 
By T. Sheldon. 374 pp., illus., softbound Find out about 
the free advanced capabilities of DOS and how to use 
them. ··wonderfully enlightening ... well-written . . . my pick 
for technical book of the year. '"-Online Review 056559-7. 
Regular Price: $18.95. Your Price: $16.10. 

INTRODUCING UNIX ,,. SYSTEM V 
By R. Morgan & H. McGilton. 480 pp.. illus .. softbound 
Guides you step by step through the facilities, commands, 
uti lities, and applications of System V, AT&T's new version 
of the UNIX operating system. 043152-3. Regular Price : 
$19.95. Your Price: $16.95. 

UNIX •M UTILITIES: 

A Programmer's Guide 

By R. S. Tare. 640 pp., illus., softbound Save time and 
effort with popular UNIX utilities! Helps you write efficient, 
bug-free programs and significantly reduce turnaround 
time. 062884-X. Regular Price: $24.95. Your Price : $21 .20. 

HOW TO BE A SUCCESSFUL 
COMPUTER CONSULTANT 
By A. R. Simon. 256 pp., illus.. softbound Everything you 
have lo know to set up and run your own computer consul
tant (or software development) business. full- or part-lime. 
No business experience required! 057296-8. Regular Price: 
$18 .50. Your Price: $15.70. 

dBASE DEMYSTIFIED: dBase 11/111/111 
Plus ,,. Applications and Solutions to Real 
Problems 
By L Barnes. 288 pp., 120 illus .. softbound Covers the 
full range of dBase features and shows how to apply the 
various releases of dBase to real-world problems. 
003844-9. Regular Price: $19.95. Your Price : $16.95. 

BUILDING YOUR FIRST EXPERT 
SYSTEM 
By T. Nagy, D. Gault, & M. Nagy. 293 pp., book/disk (IBM 
PC and compatibles) How to easi ly create your own 
working expert system. A book/disk combination ideal for 
beginning programmers. 912673-1. Regular Price : $19.95. 
Your Price: $16.95. 

GETTING THE MOST OUT OF YOUR 
EPSON PRINTER 
By 0. A. Kater & R. L. Kater. 224 pp.. 170 illus .. 
softbound The A to Z of the popular Epson printer and 
how to make maximum use of it. Covers the full line. 
033385-8. Regular Price: $19.95. Your Price: $16.95. 

88PC-10 BYTE • MAY 1988 

dBASE Ill PLUS • M TRAIL GUIDE 
By H. Dickier. 350 pp., book/disk (IBM PC and compati
bles) Follow this step-by-step trail and learn dBase Ill 
Plus in one week! With valuable programs you can modify 
and use over and over again. 912709-6. Regular Price: 
$29.95. Your Price: $25.45. 

A COMPREHENSIVE GUIDE TO Al AND 
EXPERT SYSTEMS 
By R. I. Levine. D. E. Orang. & B. Edelson. 256 pp.. 99 
illus., softbound All about artificial intelligence and how to 
utilize it on your personal computer. Gives you everything 
from basic concepts to sophisticated programming tech 
niques. 037470-8. Regular Price : $19.95. Your Price: 
$16.95. 

MICRO-EXPERT 
By B. Thompson & W. Thompson. 74 pp., book/disk 

Become an instant expert with the world 's most widely 

used expert system shell . Includes its own source code so 

you can tailor it to meet your needs. "Highly recom

mended. "-Online Today IBM PC (and compatibles) : 

852109-2. Apple II (all models) : 852110-6. Apple Macintosh : 

852138-6. Regular Price (all versions) . $49.95. 

Your Price: $42.45. 


For fast service call TOLL-FREE 
1-800-2-MCGRAW or use coupon below. 15-day 
examination period. 

,---------------------,
.'~~ 
~ • ililll McGraw-Hill Book Company

I 1 n • P.O. Box 400. Hightstown. NJ 08520 


Please send me- al 15% off the regular price-the prod

ucts whose code numbers (the number before the regular 

price in above blurb) I have checked below. I understand I 

have 15 days for free exam1na11on belore I send payment for 

those products I want to keep (plus postage, handling. ano 

local tax) and return any unwanted products postpaid 


11 056559-7$16.10 1 l 003844·9$t6.95 11 037470-8$16.95 

11 043152-3$16.95 I 1•912673· 1 $16.95 11 852109-2$4245 

f I 062884-X$21 20 I I 033385·8 $16.95 I 1852110-6 $42.45 

I I 057296·8 $15.70 I 1912709·6 $25.45 1852138·6 $42.45 


Name ~------

Address 

City ___ __ Slate __ Zip ___ 

L---------------------~ 

http:043152-3$16.95
http:037470-8$16.95
http:003844�9$t6.95
http:056559-7$16.10
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THE POWER AND PRICES YOU'VE BEEN LOOKING FOR· 
"~\\"~&.~ California's 

~ 0~° FASTEST XT AVAILABLE 
with 30MB Hard Drive Phoenix BIOS • 256K RAM 

s799 
4.77 & 12 MHz 

COLOR SY STEM 

$699 
4.77 & 12 Mhz Motherboard 
256K RAM • Phoenix BIOS 

150 Wen Power Supply 
360K Floppy Drive 

Color Graphics Card 
Color Tiii II Swivel Monitor 

AT Style Keyboard 

EGA SYSTEM 

$1699 
6 & 12 MHz  0 & I Weit State 

Phoen ix BIOS 
512K RAM 

220 Watt Power Supply 
1.2 MB or 360K Floppy Drive 

EGA Card • AT 1/ 0 Card 
30 MB Seagate Hard Drive 

EGA Monitor w/Tfll & Swive l 
Mouse w/Sottware 
AT Style KeyllOard 

STAR 
PRINTERS 
NEWNX-1000 
8 N.L.Q. 
FONTS -···-··$209 
ND-10 ............$319 
NX-15 ..... .... .. .$319 
NR-15 ............$455 
NB24-10 ........$449 Illa 
NB24-15 ..........649 
NB- 15 ... ........ . $849 

EGA Card 

150 Watt Power Supply 
360K Floppy Drive 
AT Style Keyboard 
Hi-Res TIL Monitor 

with Auto Switch ..... ....... $115 MGP Card . .... .............. ... $ 3~ 
Modem 30011200 CGA Card ..................... . $ 38 
with SoNware .... .. .............. $72 Mult i 1/ 0 Card ... ........... .. $ 49 

CALL FOR ADDITIONAL PRODUCTS!! 

1583 ST. GERTRUDE PL. 
SANTA ANA, CA 92705 

(714) 641 -8664 

LEASING AVAILABLE 
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MICROMINT'S Gold Standard in Sinele Board 

Computers & Controllers 
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0 c'\:. OEM·286 - $620.00 J.B. DesiQns

\) 9\l~ " 'mpl.i,· I'< 1.\1<1'11 Cirencester. Glos. EnQland GL7 2PB 
Tel: 0285·68 122 
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Fremont. CA 94538 
Tel: (41 5) 65 7 ·0264 
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EQUITY I+ 
• 360K FlopP'f 
• 20 M~ Haid Oisl< 
• 640K Ram 
• SeriaVParallel Por1 
• Monochrome Caid 
• Mooochrome Moortor 

EQUITY II PLUS 
• 1.2 Meg Floppy 
• 40 MeQ Hard Disk 
• &40K Ram 
• Senal/Parallel!CIC 
• 80286 CPU 
• Mooochrome Mon~or 
• Graphic <:ard 
•MS OOS 
• GW Basic 


In 1111111 1D pnl'/td• I~· bt$1 ltf'flce. 

EPSON EOUITY Is 
imllldftly sold H locmtloa. 

- -comPAa LAP-TOP--- · 
PS/2 model 30/20 meg . . . . . . ... 1695Desk Pro 20 meg. .. .... 1495 
PS/2 model 50/20 meg . . . . . . . . . 2695 Toshiba 3100-20 . . ...........Call
286 30 meg ...... .. 2875 
PS/2 model 60/40 meg . . . . . . . . . 3495 Toshiba 1000 . . . ' . Call386 40 meg ... . .. . ......... ..... 4335 

PS/2 model 60n1 meg . . . . ..... 3995 NEC Multispeed . . .. . ....... 1395
366 60 meg/20 MHz . ... ... . .... . . . 5650 


NEC Multispeed EL .. . . ' ........ 1650
Portable Ill 40 meg/20 MHz ... 5450 PS/2 model 80/40 meb . . . . . 5100 
MONITOR TRACARD & MONITOR EXTRA 

• MS OOS 
• GW Basic 

S1295 

EQUITY Ill+ 
• 80286 CPU ~ 10 MHz 
• 1.2 MEG Floppy 
• 30 MEG Hard Disk 
• DOS 12 Mono Monilor 

& G1aphic Card 

s2595 

LEADING EDGE.A 
MODEL "D',™LOW 

PRICE 
ALL Configurations In Stock! 

NEW IMS Bemoullr Dual SpeedLEADER 
MODEL " D" ' IS A REGISTERED TRADEMARK 

Of LEADING EOGE PRODUCTS. INC 

Aulhorized Dealer SeM:e Genier 

I 

CITIZEN TOSHIBA PRINCETON GRAPHICS AMOEK PC MOUSE IRWIN & ARCHIVEWE STOCK OKI DATA NEC SONY HAYES MICROSOFT MICE TAPE BACK 

EPSON®HARD DISK ~ 

Seagate 20 meg ..................305 
Seagate 30 meg .... . •.... . .. . .. . . 365 NOVELL 
 PRINTERS 
Seagate 4038 ... . .. ..• . ....... . ... 495 

Seagate 251 . . . . . . . . . . . . . ....... 465 
 Authorized Dealer 


Netware 
 Epson FX86E ............ 305 
Epson 286E ........ ..... 435 
Epson EXBOO ... .... . .... 425 
Epson EX1000 .... .. . . . . . 460SOFTWARE Epson LXBOO .... . .. .. ... 210AST
Microsoft Word . . ...... . ....... .239 
 Epson LQSOO ..... .. ... .. 365 

Word Perfect 4.2 ...•.... .. ... . .. 215 G03500 .. ..... .. . .. . . . . 1295

Lotus 1-2-3 . . . . . . .............. 325 
 Epson L0850 ............ 550
AST 286 model 80 . . .. .. .. . .... 1595
dBase Ill+ . .. . ........ . .... . 385 
 Epson L01050 ........... 735
AST 286 model 120 . .2450Microsoft Works . . ..... . ......... 135 
 HP LASER II ...... .. .... 1699AST 286 model 140 ...... .. .... 2650AND MANY, MANY MOREi 

CARD & MONITOR EXTRA 

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & American Express 

COMPUTER LANE 
22107 ROSCOE BLVD.HOURS: 

CANOGA PARKM-S 10-6 (818) 884-8644 1h BLOCK W. OF TOPANGA 
CA 91304 

CORPORATE ACCOUN1S WELCOME Compaq is a Registered Trademark of Compaq 
CALL FOR VOWME DISCOUNTS Prices subieci to ctian_ge without notice IBM is a Registered Trademark ol International Business Machines 
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Those fantastic Byte covers- and boy, 
do they look great on this stylish , :Y4 sleeve 
T-shirt from Robert Tinney Graphics! 

The colored sleeves and neckline vividly 
complement the full-color design. 

And don't mistake this for a rubbery 
patch that cracks and peels off after 
a few washings. This is true four
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful , full-color 
image that lasts! 

ir 

t 
You 'll also appreciate the shirt itself : 
a heavyweight cotton/polyester blend 

jl·1 

I which combines tough washability with ~· the cool . soft comfort of cotton. Each Human 0 · · ' 

fr 
 rrnonsions 
 Byte T-shirt is priced at only $12.50 f ,o;,,., -
--~-·-

-··-- ----:-J # Tl 	 ($11 .50 each for 3 or more). Be sure to 
include shirt size : C- (child 10-1 2), S

TWONEW ?'~ -------	 (34-36) . M-(38-40) . L-(42-44) . and 
DESIGNS! XL- (46-48) . Most orders shipped 

/ within a week. 

#T2- Soflware Piracy #T4- Fulure Pas! 

#T1- Compuler Engineering #Tl- Inside IBM #TS- Breakthrough 

r Se:; ;:o=;;.s:;;:S;-.50-:c~;;.50-:c;:r;:-0 - - - - - - - - - - - - .--:-- --,I more. I have included S2 for shipping & handling (SS overseas). I have enclosed U.S. check or money order. ma1l 1h1s coupon 10: I 
O c.o.o. (via UPS- stalesldeordersonly) Roben Tinney I

I D VISA D MaslerCard O American Express Graphics
I Card A' : 1864 North Pamela Dr. I 
I 	

~~~ 1 
Expires: ___ Signalure: 	 70815 I 
Ship my ahln(i) to: For VISA, MasterCard or II American Express orders, I 	 IName; 	 or for more lnformalion 

I 	 (Business): Call 1-504-272-7266 I 
Address· 	 .al1 

: 	 ~:~. ~. -::f~..- : 

L-----------------------------~ 
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SUR AH a computer company...Wfzere Quality Counts . .. SUR AH 

WHOLESALE outlet dlfecr from factory LOCATED m the S1!1con Valley SERVES thousands of Sat1sded Customers 

the 386 origna/e' 
16 MHz - 32 Bits - 80386CPU 
1Mb RAM on 2Mb oo.rn. u~ble uo tQ 16Mb 

1.2Mb Fl0ppy with FlOppylHerd disk Con m:iiH• 
2 Sen111 &. 2 Parallel Pons orr Motl'\ff eoua 

EGA adao!er bulll4n an System Soilird.. &il)pOl1s 
YGA ll'OY480 GOl!lhles. 

CClA. MOA & H~les ttm\llatlO" 

Stand•1a 14 IC.,a AT $lyre Keybo.lird 

SURAH 
18M :n Compa ld>I• 

4.n/10 MHz - 8 Bits - 8088CPU 
2S6K RAM on 640K Molher Board 

One 360K Floppy Dr ive wllh Controller 
Baby AT Case with Lock & LEOa 

S1an<lard 84 Keys AT Slyle Keyboard 

S360 
Full So/Mare Compatibility 

RUN any. DataBase. CAO. Accounl ln<J. DeSklO!> 
Publishing. Word Processing. Sp1ead Shoot , Net 
Work ing and 01her Sirnilar Programmes . 

--- ·
P/s2 Model 50 $ 

with 20Mb Hard Drive 2690 


· 	P s2Model 30 - 2F loppy 0 rive:;. S1270 
p ·s2 Model 30 - 20Mb Hard Drove . S1721 
P·s2 Model 60 -44Mb Hard Dri ve $3890 
ca 11 ror other MOOELS!upgracle 0011ons 

Chicany· 
Keyboard XT/AT 
with a CLICK 

101 KEYS ENHANCED 
Model KB5161 

578 

Ot'"- Farnoos Brand 


PRINTERS. MONITORS. PERIPHERALS 

ADO-ON CARDS and SOFTWARE 


also avallable 


DEALERS-OEM-GOVERNMENT 

SCHOOLS - UNIVERSITIES & 


EXPORT 
INQUIRIES WELCOME 

IA!rit • f'1 "'A.ST~ !~lntrld ~""" f'\n S( 
I05 l'rtN .,.n •~ '°'°""""'"tl'W '~~ f'NQ.$ 
• It' 1~1- SIJPP\l(S~l -.-~·OIMQll l'llla &i'HP 
N.i&#ICIMSCI ,_..,_ MJls..tiC..,....JICIClk:Mls 1 
~-typ:q"-Starl 

286 AT 
IBM AT Compatible 

6/10 MHz - 16 Bits - 80286CPU 
512K RAM on 1024K Mother Board 
1.2Mb Floppy Drive w ith Controller 

TURBO & RESET Pusn Buttons 
CLICK AT Style Keyboard 

6/8/10/12 MHz 
SYSTEMS also AVAILABLE 

OTllBl ll'llONS: 	 AOO 

6/12MHzATSysunils&da6/10 MHz . . S 25 
6/8110/12MHz('8iml)ATSysunl/S6/10MHz .$ !iii 
211Mb 111111 !lt.-e (ST225) lnsliMll XT ffim; . . . . $285 
31MbH1111 ClM!(ST225) ~AT6fim $29l 

-411Mb H1111()t.Je (ST451) ilslabkrlAT 4()ns . • . . • . . • . $475 
384K RAM lW;ldem640K RAM JS()is . . CAl.L 
512KRAM~E1024K RAM 1<lrn . CAl.L 
1 .2Mb~Awi ()t.Je .$ 95 
JOOK<UltDel RIWt ()1Je $ 70 
1!M Karp ATS!yte frlwad ~ . . . $ 29 
INJOUTPUTc.dM~FC. CC. SP, l'P, GP $ 61 
Mfn9dlll*:C<v"d + 12'. T&S Mlm MIHlllR AM/ffi . . . $1 :Ii 
~caro+ 14·· 1G1cw M1HTI11 ....... .S295 
l'RINTBI )Q.f Ctdc8b"LOW l.DW l'lt:es . . . . . . .CALI. 

Various Style Cases Ava ilable 
Front Panels May Differ in Some Cases 

FULL 
• WARRANTY 


- -ASF
_j'JtPllUitlll· 

286 Premium 
Model BO $CALL 
286 Pr~m 1um Mode l 80 • 40Mo HO SCA LL 
386 Prem ium 20MH1 SCALL 

Ca 11 for olher MOOELS·upgrade 0011ons 

http:INJOUTPUTc.dM~FC.CC
http:H1111()t.Je


Everex E\'GA Graphics board 

On Site ServlCB 
Contracl available. 

Ba le Syat m Features: 
80288 16 bll CPU, 512K RAM oxpandable le 
I MB. clccl<.lcalendar with battury backup, 195 
watt power supply Maxmwitcll keyboard (101 
key cptJonall, 1 2MB lloppy drMI, lloppylnard 
disk controller. 80287 90Cktll. 8 expansion 
slots . AMI BIOS, lull manual, 48 l!Oor bUm-1n 
testing and a one year limited wammcy 

Complete Syatem Pack ge 
Monogr11pl'llca EGA 

SF·2B6 Syatem S~tem 

B MHz $995 $1369 
10 MHz $1119 $1569 
10 MHz 10 ws1 $1 349 $1720 
12 MHz (0 WS) $1499 $1870 
16 MHz (80386) $1950 $2315 

Monogr phlc System: 
Basic system features plus monogmphics card 
wlln printer port nnd 12" amber monochrome 
monrtor with tllUswivel base. 

EGA Sy tam: 
BaSJC SySlem lealures plus EGA deluxe 
graphics card 1640 • 350) and Mllsublsh 
1410C EGA monitOt upgrade to Super EGA 
Bundle. 81 $150 

'Qflw ~_.._----""' "" ~ 

SF-28&.8 MHz 
Super VGA Speclal 
ElaSJ<:: System features plus; Everax EVGA 
graphics board 1640 480, up le 256 colofSl 
and Mitsubishi Diamond Scan Multlsync 
monitor with WI/swivel. 

Sf"' Vl 1 3188 

Super EGA Bundle 649 
Everex EGA Deluxe eut06witoh graphics board, 
840 x 480 and 752 x 410. 132 columns PLUS 
Mil611bi8111 Diamond Scan with tilVswlwl. 

Super VGA Bundle $799 
E-VGA Graphics boald. 840 x480 and 800 x 
600, 132 columna PLUS M1tsub15h1 OilllllDOd scan 
with tlll/aw1vel 

EGA Bundle $499 
Evere• EGA eutosw1tell GreDl11CS bOard, 132 
columns PLUS Mitsubishi 1410C EGA monilor 

Hard Disk Drives 
Soogal ST225 20MB 
+ Controller $275 
SeaQate ST238 30MB 
+ Controller $309 
Min scribe 3850 4-0MB 
+ Controller $399 
Seagate ST251 40MB 
+ Controller $499 
Seagate 4038 30MB 139 msl $499 
Min scribe 3650 40MB 161 msl $359 
Seagate ' T25 1 4-0MB (40 msl $449 
Mlcrupolls , 335 71 MB (28 ms> $799 
Seagate 4096 BOMB 128 ms> $859 
Seagate ST125 20MB C40msl $299 

Eventx Modems $99 
Evemx Everalm halt card modem. 300/1200 
baud, fully Heyes compaUble end Sitcom 
software. 

External Pocket Modem $139 @· 
Everex Evercom ;:::. 
2400 baud modems 
Internal $179 External $199 

Special 
Min 110 $55 
5e<i81 MOiiee from $65 
150 Wan Power Supply $55 
Monographics board $79 
2MB EMS board w/OK $80 
3.5" 720K llcppy/l 4MB llo!Jpy $119/$159 
EGA Oeluxe Graphlea board $139 
Everoom 2400 nl. modem for PS/2 $199 
Memory board fer PS/2 $269 

$299 



SHORT TAKES 

BYTE editors offer hands-on views ofnew products 

An LCD as Crisp as a CRT 

Z enith's TurbosPort 386 Model 40 incorporate ome of 
the mo t advanced technology I've ever seen in a battery

powered portable computer, including a one-of-a-kind 
display and "intelligent power management." To conserve 
battery power, Zenith elected to run the 386 with zero wait 
states at a nonstandard 12 MHz. The slower speed is offset by 
fewer idle cycle , yielding excellent throughput: A 
preproduction TurbosPort (with no coprocessor) ran a 
sampling of our benchmarks from 86 percent to 99 percent as 
fa t as a coproces or-equipped IBM PS/2 Model 80. 

Besides the clock speed, numerous other design features 
let the Turbos Port make the most of its battery power. One 
such feature, the intelligent power management (lPS) system, 
lets you use a pop-up menu to selectively power down I/O 
circuitry you might not need for a given task. You also can 
switch to a 6-MHz speed for maximum battery life during 
applications that are not computationally intensive. 

The fPS is also supposed to dramatically reduce recharge 
time and prevent the power-robbing "memory effect" that 
sometimes limits the usefulness of nickel-cadmium batterie . 
However, a spectacular failure in our prototype' s IPS (one that 
cau ed a low-battery condition to lock the machine to the 
point where even plugging it into AC power and cycling the 
on/off switch would not force a reboot) left me unable to 
verify this. I eventually disconnected the batteries to reboot. 
You have to expect glitches in a hand-assembled prototype. 

Zenith's technological prowess is most clearly evident in 
the TurbosPon's screen, which is the centerpiece of the 
machine: The display is a fluorescently backlit supertwist 
liquid crystal display (LCD) that produces black-on-white 
images with a contrast ratio close to that of a conventional 
monitor and-to my eyes-better for extended viewing than a 
plasma screen. With its 101h-inch (diagonal) image area, 
8- by 16-character matrix, 400-line resolution, and gray-
scale CGA compatibility, this screen could be used full-tirne
not ju t when on the road . In fact, after 2 day of use with the 
TurbosPort side by side with a 12-inch monochrome graphics 
monitor, I preferred the LCD. 

The display con ists of two separate panels: active and 
passive LCD screens, separated by an air space and backed by 
fluorescent rubes in a reflector/diffuser assembly. The 
pas ive LCD corrects the chromatic aberration caused by the 
active, character-forming LCD much the same way that 
optical crown and flint glass combine to produce achromatic 
lenses . The net result is a screen that 's very bright, with 
conlra t ranging from near white to near black. 

The screen assembly and the motherboard are mounted in 
the TurbosPort's clamshell lid, which lifts to reveal a 
detachable lightweight keyboard with 79 full -size keys. The 
back of the unit contains the power supply, battery, hard and 
floppy disk drives, and I/O connectors. The complete 
machine weighs about 18 pounds. 

Placing the motherboard in the lid allows the Turbo Port 
to be convectively cooled. Although the hard disk drive and 
the power circuitry combined to produce a noticeable high-

pitched whine in the preproduction TurbosPort, overall, the 
fanless machine is quieter than most desktop machines- the 
Macintosh excepted. 

The basic TurbosPort system includes an 80386 CPU with 
2 megabytes of RAM (expandable to 3 megabytes); a real-time 
clock/calendar; one 40-megabyte, 28-rnillisecond internal 
hard disk drive; one J.4-megabyte/720K-byte 311.z -inch floppy 
disk drive; a 25-line by 80-character " page white" backlit 
LCD; the 79-key detachable keyboard with a connector for an 
optional keypad; one erial port (D-9); one parallel port (D
25); RGB video out (D-15); two internal proprietary expansion 
lots (one for a modem, one for memory); a proprietary 

expansion bus connector; battery and charger/power supply ; 
MS-DOS 3.2; and Windows/386. 

We'll examine some of the technology incorporated in the 
TurbosPort in an upcoming FtrSt Impression. We 'll also be 
reporting in the near future on the other new portables just 
announced by Zenith: the SupersPort and the SupersPort 286 
(based on 80C88 and 80C286 CPUs, respectively). 

- Fred lAnga 
comin.ued 
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The Facts: 
TurbosPort 386 Model 40 
$7599 

Zenith Data Systems 
1000 Milwaukee Ave . 
Glenview, IL 60025 
(800) 842-9000 
Inquiry 851. 

Options: 
1200-bps internal modem, 
$299; 2400-bps internal 
modem, $549; 2400-bps 
autosync modem, $699; 
external 5 1.4 -inch 360K-byte 
floppy disk drive, $399; 
8-MHz 8087, $285; 16-MHz 
80387, $1199. 



SHORT TAKES 

Safety Net for the PS/2 User 

S ysgen 's Bridge-File comes in two configurations. The 
first can add l .2-megabyte/360K-byte 5 \4-inch capability 

to IBM PS/2 Models 30, 50, and 60. A second version gives 
the IBM PC, XT, and AT the ability to read, write, and format 
both 720K-byte and 1.44-megabyte 3~-inch disks . A PS/2 
Model 80 version is now said to be available, but it was not 
part of the package I reviewed. 

My primary concern was to somehow get the ability to 
attach a high-density 5 1A-inch floppy disk drive to a PS/2 
Model 50. IBM's external 360K-byte 5 1A-inch drive could 
get me only halfway home, and IBM's Data Transfer Facility 
requires two computers and a lot of time. The Bridge-File, on 
the other hand, lets you use just about any MS-DOS-formatted 
medium and is a simple, obvious solution to a vexing 
problem. 

Installing Bridge-File is simple and requires no tools . 
You boot the system using the IBM Reference Disk to 

Th F eta: 
Bridge-File Requirements: 
$325 IBM PS/2 Model 30, 

50, or 60; or an IBM PC, 
Sysgen Inc. XT, or AT (or compatible). 
556 Gibraltar 
Milpitas , CA 95035 
(408) 263-4411 
Inquiry 857. 

reconfigure the PS/2, reboot to establish the new con
figuration , run an installation program provided by Sysgen, 
and reboot one more time. That's it. The whole operation 
takes about 20 minutes . Sysgen's documentation was a big 
help , incidemally, and couJd serve as an industry model for 
clarity, brevity, and organization. 

You can read and write with any 5 1A-inch djsk and run 
programs on the PS/2 from the newly designated drive D. You 
can format high-density disks on the external drive for 1.2
megabyte capacity, and, while I had no trouble formatting 
360K-byte disks , Sysgen warns against it because such di ks 
may prove unreliable in other 360K-byte drives. 

My overall assessment of the Bridge-File is that it couJd 
make people a lot happier about owning a PS/2. I know I 
greeted both the concept and Sysgen's execution with a sigh 
of relief. 

-Glenn Hartwig 

Finite Element Analysis 

I n the past , most finite-element-analysis programs were 
written in FORTRAN by engineers who had neither the time 

nor the training to implement slick user interfaces. Thus, last 
summer' s announcement of ELM interested me. Fujitsu intro
duced th.is finite-element program for the IBM PC, which is 
written in C and features icons and a menu-driven mou e 
interface. Fuj itsu 's demonstration of the program was 
impressive, with the user easily pointing and clicking through 
a complete analysis. 

Unfortunately, the finished product, which did not ship 
until January, bears little re emblance to the polished 
demonstration I saw last summer. The version I reviewed 
(ELM2 version 2.07) had many menu options on the screen in 
faded blue, which, according to the manual , mean "not 
implemented in ELM2." Among these nonimplementalions 
were all element types except for beam elements; not even a 
truss or a spring element is included in this version. It seems 
that if the options can't be implemented, they shouldn't be in 
the menu bars. 

To make matters worse the system- I used an IBM PC XT 
with an Orchid TurboEGA board- wouJd hang up periodically 
when I attempted various operations. For example, I tried the 
mirror option for creating a mirror image of a beam model and 
ended up having to reboot. I tried to print the screen to my 
printer and got gibberish. There was virtually no information 
in the two manual about how to print your model. Both 
manuals lack an index. 
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Another major problem is the mouse interface. You can 
perform ome operations with the mouse, but sometimes 
you·re forced to use the keyboard to enter a yes/no response. 
You hould be able to use the mouse for all one-click responses. 
Having to switch back and forth is confusing at best . 

The mouse interface is supposed to help you create 
geometric quickly and ea ily. However, with ELM2, it i 
easy to overlap Jines and node coordinates inadvertently . I 
also hung the system trying to erase part of a model and 
redrawing it. 

Fujitsu' concept of a menu-driven mou e interface for 
finite elements is extremely attractive. However, the current 
version is simply not solid enough to be a commercial 
product . 

-Nick Baran 

The Fact 
ELM2 version 2.07 
$3995 

Fujitsu America 
3055 Orchard Dr. 
San Jose , CA 95134 
(408) 432-1300 
Inquiry 853. 

Requiremems: 
IBM PC, XT, AT, or 
compatible with an EGA 
card , 640K bytes of RAM , 
a hard disk drive , a numeric 
coprocessor, a Microsoft 
Mouse (or compatible), 
and DOS 2.0 or higher. 

cominued 



Daily Care For A Hard Day's Work: 

1. Backup Your Hard Disk. 
2. Run Disk Technician Advanced. 

Learn from experienced users: DAILY BACKUPS WILL t:fS2I 
STOP DATA CORRUPTION AND LOSS - YOU COULD BE 
COLLECTING GARBAGE. Nor will software utilities that 
claim to "repair," "block-our or "re-align' bad sectors. There 
are many things about your hard disk computer system you 
have no control over. It is subjected to so many inherent, 
external conditions that random data corruption and losses will 
happen during normal use. In fact, the average business 
computer user experiences data corruption or loss many 
limes each year. And does not even know itl 
. Your Data Is Your Business. 

Data losses will cost you plenty. In time and money. You will 
first see these disguised as unfriendly screen messages llke 
"ABORT, RETRY, IGNORE, FAIL?" Then-suddenly
you have a top-priority business emergency on your hands. 
So you pay a technician for repair or replacement that would 
be unnecessary If you had been using Disk Technician 
Advancsd 1m Automated Al Software System. Pay overtime 
attempting to recover as much of your scrambled data as 
possible. Spend even more time trying to redo projects from 
scrntch. Then find out later that a few things just slipped 
through the cracks. 

Now You Can Take Control of 
Your Time, Money and Valuable Data. 

You brush your teeth to prevent cavities. You change the oll 
in your car to prevent engine damage. Now use Disk Techni
cian Advanced to prevent costly data corruption and loss. 
Disk Technician Advanced ls a powerful Artificial Intelligence 
(Al) software system that does daily, weekly and monthly 
'check-ups' to predict and repair previously undetectable 
problems before they cause data corruption and loss. 
Your part Is easy: Just press ENTER a few times. In less 
than 60 seconds, you can walk away and let Disk Technician 
Advanced do the rest. Automatically. Unattended. 

The Best Can Only Outdo Itself. 

You asked for them. And we gave you ... everything. Now, 
check out all the new features In Disk Technician Advanced: 

·Not copy-protected. 
·Built-In end user program resetability. 
·Displays current Interleaving. 
·Tests and accurately determines optimal Interleaving 
of your system and programs for maximum speed. 


·Changes Interleaving non-destructively. 

•Runs from the hard disk OR floppy drive. 
•Non-destructive low-level formatter. 
•Automated repair and testing of all partitions on 
drives in one operation - OR Individually. 
·Advanced Al pattern recognition and expert system. 
-4 different seek tests. 
·3-112" AND 5-114" floppy drive compatiblity. 
·Optional SafePark ""RAM-resident program AND safe 
zone; end user selectable safe zone location. 


·Screen saver. 

·Windowed help screens. 


Cut A Cornet And Save! 
If you can attord to lose everything on your system, Disk 
Technician Advanced Is not for you. But if your data Is your 
business, don't wait. Order today. Because our special intro
ductory offer will end soon. So go right aheadl Cut a corner. 
And save $40.00 on the best data protection avallable at any 
price. 
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What They Said About The Orlglnal Disk Technician: 

Hard Disk Management in the PC & MS DOS 
Environment by Thomas Sheldon (McGraw-Hill Book 
Company, 1988): MDisk Technician is the best data pro
tection on the market today. Do yourself a favor and buy 
this program." 
PC Magazine, Mitt Jones, June 23, 1987: "Prime Solu
tions claims its Disk Technician can prevent hard disk 
errors, repair even left-for-dead hard disks, and recover 
data - all automatically and without any technical skills 
on your part. Sound too good to be true? I thought so, 
too. But after witnessing a few minor miracles and a 
major miracle or two, I'm a believer. This $99 software 
may be the best Investment you could ever make.' 
New York Times, Erik Sandberg-Dimennt, August 4, 
1987: "Disk Technician seems like a product every 
owner of a hard disk should sertously consider buying and 
using daily for preventive maintenance. Think of it as 
dental floss for your computer." 
Inside Track, John C. Dvorak, June 23, 1987: "II you're 
one of those souls who are plagued by hard disk prob
lems, then take a look at Disk Technician from Prime 
Solutions.· 
PC Al Magazine, Paul Anacker, Winter, 1987: "Disk 
Technician uses both an Internal expert system and pat
tern recognition techniques. It Is a utility program that 
can help prevent disk errors, recover lost data, and possi
bly repair assumed dead hard disks.' 

Dlu Technlct.n Advanced lo <!.signed lo WOik withDisk TechnlclanAdvanced1 m 2 phyoical hard <kk drivee on IBM PC/XT/A T. PS12. 
derivaliveaandtrueharctwar.i90ftw.ve BIOS 
c:ompatibl• IBM doMo • WO<lc o wit1i drivt1 up lo 136 
tMQ&bylH eadl with MFM-type conlrol"'9, 0< 208
megai>y1•• •ach with RU·l)'pecootrollero-p<<>Yld<td 

... 	 they are p.nilionod In up lo 24 loglcal '*"'"up IO 32 
megaby1eo Heh • RequirH 512K of RAM. 

$189.95 sugg. retail - Now At Better Dealers Everywhere. 

r------------------~YES! I want 	Disk Technician Advanced 
Roglot.,ed 0...-o of Oio/c Technk:i1111 and Viole TechniciMJ+ ""'Y upgrade lo 01"" 
TK/rkianAdvottc«lby Hndlng 1he original front and back cover• ol their u .... ~ 
M,.,.,,.J and $69. 95. To upgrade ~you have ,.,11egiot"1ed your p<oduct. Include lhe 
otlglnal regiolralion fonn wilho<iglnal front and back COY.,.. ot your U•H'• Manual. 

flsllM;s .LW UJ!E/ YOUR CQST 
Dl.MTeclw>lcanAd.-anced S189.95 $.ll0.00 S149.tl5 

~-.ct0-~lo Dia/It TecltrklMI Adnl>c«J SS9.tl5 

SUBTOTAi..! 

Colllomla reold""'9, odd 6-112% Sa!H Tu: 

Add onpplng & hardng (Contit.ntal US S4.SO; Al&ol<a. Hawai 
& Pu- Rico $8.50; C.v-!& $12.50; oil other COtJnlrMo $16.50): ___ 

TOTAi.! 

Ps.... opec;tydiohH•oh•: D 5-1 /4' D 3-112" 

· ,..,.,_,,muotaec«npMI'/ yot1Md#. Primo Soluliono Inc ..,.,.pie VISA. 
Mul..Catd, EuroCOld, end c:heeke"' chfte In US dollaro payeblo al US barN. Allow 
15 banking day. for~• lo cl•a.r. If paying bycr..iit ca.rd: Include card number. 
•xpiralion dale, ond canl>okJK• honN Mkkwu and r.i.,,non. numb¥. Sony. no 

COO. 0< purdiu• ""*-· 

To~Dlolt T..:hnlclM> Ad'nnOIHJ: con..,i.te thlo tonn ond moll lo: Prf,,,. 

So1..-.....1nc; CUI-~on.: 11MO Gamat Av......:-.. Diego. CA 921119 

USA. lndud. Y""' name and ~•t• shipp{T>!J od<k••• (no PO box-. pla....). 

O....,,.,., /nchMM 1he otiginal upper righlhard-.- ol lhl• pog. oontalrW-ig lhe 
WOIW "Cvf.A..con-SAVE$40.00BYTEM'agaz-... 0588•. Thieoll9faxpirHooJuly 
31, 1INlll ond ord..-. muot be rec.Ned by Auguot 25. 1 INlll. Offer void wi-....1ricted 
or pronbiled by law. Ofl9f I• not v.ild In~ with wry other !'rm. Solutlono lno 

""""'tion. 

~------------------~ 
Wtllt.i.1~1-11 

1940 Gamet Avenue · San Diego. CA 92109 USA 

800 847 5000 or 619 274 5000 
See us at COMDEX booth #5134 
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GET SUPERSOFT's 
S ERVICE DIAGNOSTICS 

All the software, alignment diskettes, parallel/serial wrap-around 
plugs. ROM POSTs and extensive. professional documentation to 
provide the most comprehensive testing available for IBM PCs. 
XTs,ATs and al/ compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSott 's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s! 
For over nine years, major manufacturers have been relying on 
SuperSoft's diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSott's 
Diagnostics 11 for the most thorough hardware error isolation 
available . Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time. money. 
and headaches in fixing their computers, even non-IBM equipmenl. 

All CPUs & Numeric Co-processors 
System Expansion & Ex1ended Memory 
Floppy. Fixed & Non-standard Disk Drives 
Standard &Non·srandard Printers 
System Board: OMA, Timers, Interrupt , 

ReaHime Clock & CMOS conf1g. RAM 

All Color Graphics & Monochrome 
Monitors 

Parallel & Serial Por1s 
Mono.CGA. Hercu les & EGA 

Adapters 
All Keyboards & the 8042 Conlroller 

Join the ranks of XEROX, NCR. CDC, SONY, PRIME, .. . who have 
bundled SuperSoft's diagnostics wilh their microcomputers at no risk 
because of our 30 day money back guarantee. 

SerVICG O.agnosrics IOl PC. PCIXT. andcompatibles only ...... .. .. ... .. ..... ...... .... . S t 69 
Al'lJllfl1enl01sl<eae torPC. PC/XT and compatibles (48 tpodnves) ·-· ..... s SO 
Wrap·around Plug for PC. PCIXT and compatibles (parallel and senal) .... S 30 
Servoce Olagnosrlcsfor ATand compaublesonly ... ..... .... .. .............. .......... St 69 
Alignment O.sl<ene tor AT and compatiDles (96 lpt drrvesJ ........ . .. S 50 
Wrap-around Plug !or AT tserla.1 S 15 
ROM POSTlor PC, PCIXT. and compatibles only .$245 

ROM POST lor ATandcompat1bleson1y .. ........... .. . .......... $245 
Service Dlagnoallca :The KIT (Includea all of the abov&-seve SS02) ......... $495 
SeMceOlllll005tlcsl01 allolliorCPUs(386. V20. V30. Harris.ere) ............. $ 195 
Otagnosucs 11 is rno soruuon 10 the service prOl>lorns or useis or an CPIM-80. 

CP -86 and MS-DOS computers .. .......... .. .. ...... .................... 5125 
ROM POST for PSl2andcompallblnsonly .... .. . . ... .. .... . . $245 
AJ1gnmon1Dlsket1e lorPSJ2andcompatJbles(3.51nchJ .. .......................... , . . $ 50 

FIRSTINSOFTWARETECHNOl..OGY P O.Bo• 1628 Champaign. IL61820 (217)359-2'12 Te1c • 270365 

SUPERSOFT • a •'19SlOl'OO ll~k ot SupetSot1 Inc.. COC ot Conlf'Ol Dllm COip IBM PC_AT & XT ~ 
tnlom•oonal a-~~ .MS·OOS ol M""'5oft CO<P . NEC ol NEC lnloun.o- s,..1.,,,., Inc , 
PRIME mPRIME INC , Sony of Sooy Co<p 
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Hewlett-Packard 's New Calculators 


The Fact•: 

HP- I9B Business Calculator Hewlett-Packard 

$175 1000 Northeast Circle Blvd . 


Corvallis, OR 97330 
HP-28S Scientific Calculator (800) 752-0900 
$235 Inquiry 856. 

A lthough Hewlett-Packard has truggled in the personal 
computer marketplace, the company is still the leader 

when it comes to hand calculators. HP's new 28S ScientiIJC 
Calculator ($235) and 19B Business Calculator ($175) are 
marvels of modem electronics and computer science. 

The 28S, a calculator for scienti ts and engineer , is 
designed to perform sophisticated numerical analyses , 
including matrix algebra , differential equations , and complex 
numbers. In addition lo a large function library, the 28S 
includes a comprehensive set of programming commands, 
including conditional and looping functions. 

The 19B is a calculator for business and financial 
professional performing calculations involving economics, 
accounting, and time management. The l9B includes a wide 
array of built-in financial and statistical functions. 

Both calculators fold out to 7lfz by 6'h inches. On the right 
side, you'll find a standard numeric keypad and a variety of 
functions that you can acces with a Shift key . The left ide 
has alphanumeric keys for entering text values for program 
commands, variable names, or data lists . You can fold the 
left ide behind the right ide if all you need i the numeric 
keypad. 

The calculators have 4-line LCDs allowing 23 characters 
per line and a resolution of 32 by 137 pixels. l found the 
display hard to read, however, even after adju ting the 
contrast. 

Both calculators have an infrared printer interface , lening 
you print re ults on HP' 82240A infrared printer. The 28S 
has 32K byte of user-available RAM for storing programs 
and data; the l 9B has 6.5K bytes. An impressive feature on the 
28S is the ability to design menu and ubmenus of calcula
tion options, which appear in the bottom row of the display and 
are selected by pressing the corresponding key below each 
option. The 28S also has a hierarchical directory system for 
toring variable for different programs. 

Both calculators support graph plotting . The 19B allows 
planing of statistical functions as well as curve fits and net 
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The graphics tool for all seasons! 

Announcing "ColoRIX" VGA Paint, the graphics editor for all EGA and VGA modes with the same easy to learn, icon
free interface you all know and love! RIX (creators ofEGA Paint) have something we've been working on for abnost three 
year that we think will knock your socks off! Introducing, RIX Soft.Works "ColoRIX" VGA Paint program! This is the 
one you've all been wajtingfor! With features programs costing over four times as much don' t have! "ColoRIX" is designed 
for the new VGA standard and special " ZGA" high resolutions (640X480X256, etc.) as well as all the popular EGA 
resolutions up to 800 X 600 X 16 colors. "ColoRIX" has features like our exclusive Grad command (Automatic Color
Graduation Fill) which lets you select colors, press a button and you get a precisely computed color-graduated fill up to full
screen ize instantly! A special Auto-Palette Organizer to help you quickly sort and marupulate your 256 color palette out 
of the 256,000 that are now available for use in VGA modes! You'll love our VGA Smoother too, with up to four levels of 
automatic anti-aliasing to smooth up those awful "jaggies". Yes, "ColoRIX" has all the features contained in our superlative 
EGA Paint 2005 Final Version (the onJy " final version" of any software program ever!). For a limjted time, as a special 
introductory bonus, customers of "ColoRIX" who order dfrect will receive a $200.00 discount on our fantastic 
"TARGA'" Utilities" package! "TARGA'" Utilities"translates TARGA"' files to any of our supported EGA or VGA 
screens ·and comes with the best TARGA printing program in the industry! Save big bucks and get the one and only 
"ColoRIX" from those wild and crazy folks in Irvine, CA! 

IColoRIXVGAPaint-Just $199.00 I -=-~~=
CALL NOW TO ORDER - Toll Free: RJX SoftWorks, Inc. 

In CA: (800)233-5983 Outside CA: (800)345-9059 18552 MacArthur Bl. * Suito 375 * Irvine. c..lir. 92715 
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lnc. , also the c reator of AutoBoard rtem , 
SoftWest'"I GPL, and SoftWestTM PPL-- 

The DriQlnal 

SERIOUS ABOUT 

·, SPORTS? 
--~~....~ ~. ~~~~~~! t'~,.--~~~~-~~~~---

L.._ ~ 

Word Processing with 
the Macintosh 

Circle 126 on /Uathr Service Card 

Convert AutoCAD 
Drawings to Your 
CAD SvsteffiSoftWesl"" 020 from 
The Great Soft<:v'estern Company, Lnc.' allows 
you to quickly and effic iently convert 
AutoCA drawing files to DXF format. 
Sofr'W t D2D also primes AutoCAD drawing 
files (via DXF) for input into other ·y tern 
three to five times faster than AutoCAD. 

This conversion a i ts in recovering drawings 
that AutoCAD cannot read. ince ftWest D2D 
is a stand a lone product, Aut CAD is not 
required to use this program. 

SoftWest D2D i another idea from the 
people at The Great SoftWestern Company, 

,. ... 

GET IT ALL WITH 
COMPUTER SPORTS WORLD 

America' olde 1 and large t port and hor eracing databa c 
with over 4200 files of computerized infom1a1ion. 

AT YOUR FINGERTIPS! 


21$ HOURS - UP TO THE MINUTE 

Score In Progre -s • Weather • Transac1ion 


lnjurie • Team Logs 

• Fantasy Stat • 


Call now and speak 10 a representative for your 

demon tration account number and password . 


= - 800-321-5562 
~ 

OOMPtlT'Ell Sl'ORTS WORLD ----
A service of The Chronicle Publishing Company, San Fransisco. 

SHORT TAKES 

present value versus cost of capital. The 28S has more 
flexible graphing capabilities, including Cartesian or polar 
coordinates and caling. You can store graphs in memory for 
later recall, and you can digitize any point on the graph to 
retrieve specific coordinates or data points. 

The 28S uses postfix notation (also known as reverse 
Polish notation or stack logic) with a stack of four levels . The 
basic principle of po tfix notation i that you enter values 
(arguments) on the stack before executing the arithmetic 
function . However, you can enter algebraic expressions in 
parentheses before storing the values on the stack. The 198 
uses standard algebraic notation , which i more familiar to 
businesspeople. Being an old HP calculator user, I was di 
appointed in HP ' s decision to abandon postfix notation for its 
business calculator, but this is what the market demands. 

While you can quickly perform ba~ic calculations, these 
calculators are extremely powerful if you 're willing to take the 
time to learn how to use them. 

-Nick Baron 

The Facts: 

WordPerfect for the Macintosh Requirements: 

$395 Macintosh 512KE, Plus, SE, 


or II with Sy tern 4 . l 
WordPerfect Corp. or higher and two floppy disk 
288 West Center St . drives or a hard disk drive. 
Orem, UT 84057 
(801) 225-5000 
Inquiry 855. 

WordPerfect for the Macintosh is a powerful program 
that expands the Macintosh interface in several ways. 

For example, a full-screen option lets you hide the menu bar 
until you need it , making about two additional lines visible. 
The program also uses hierarchical menus . 

WordPerfect has dozens of major features, including out
lining capabilities, a 115,000-word spelling checker, a 
thesaurus, footnotes and end notes , automatic creation of 
indexes and tables of contents, nested and chained macro , and 
redlining and strikeout options. 

One feature that makes the program tand out i automatic 
timed backup of files, which I used to save my text every 
minute, since the beta copy I was using crashed often. An 

continul!d 
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At9.600bps 

AMODEM THAT IS TWICE 

AS GOOD AS IT LOOKS, 


It says 9.600 bps. But for this modem. trans protocols. no compressing files. 

mitting data at 9.600 bps over dial-up lines isn't the AV-series Smartmodem 9600™ can even take 

half of it. the place of two modems. Because it communicates 

Its built -in data compression can boost in either synchronous or asynchronous mode. 

throughput to 19.200 bps. While error-control pre· All of which makes our 9600 at least twice as 

vents loss of data. good as it seems. Or. looking at it the other way. 

With no effort on your part  no selecting more than double your money's worth. 

For your nearest Hayes dealer. ca ll 800-635-U25. Hayes Microcomputer Products. Inc .. P.O. Box 105203. Atlanta. GA 0348. Hayes 
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(WITH REVIEWS UKE THUE, 

WHO NEEDS CLEVER HEADLINES?) 


Find out why magazines like DEC Professional 
and PC Week and over 60,000 PC users appreciate 
the convenient yet powerful features of VTERM/ 
220, VTERM ill and VTERM/4010. 

Send in this coupon to see for yourself the most 
functionally complete emulation 
of DEC VT220, VTIOO, VT52 VTERM* 
or Tektronix 4010 terminals. 
1-----------------, 

I would like to find out why magazines like DEC Professional, II PC Week and others rate VTERM/220 so highly. 
I 0 Pl ase send me the DEC Professional and PC Week reviews. I 
I 0 Please se nd me informat ion on your free 30-day evaluation I
I of VTERM/220. VTERM III and VTERM/4010. I 
I AME TITLE I 
I COMPANY I 
I ADDRESS I 
I CITY STATE __ ZIP I 
I PHONE NUMBER I 
I Write: Coefficient Systems Corporation 

1 

I 1611 Broadway, New York, .Y.10012 

L-----------------~ 
or call (212) 777-6707 ext 415 


FAX: (212) 228-3137 TELEX: 6503156498 

"llf"M ~,. .., l(t \l f(tM/12(1 . •Jlf.RM II O"d vTt'1:M 4'()10 ITQf'I Co.If,...,.,, Sv\r.,.., (oq:ioo~ 
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append function lets you copy to an unopened document; a 
retrieve function enables you to do the opposite, add the 
contents of an unopened document to the current file. 

WordPerfect lets you view formatting codes in a separate 
window at the bottom of the screen, a useful feature in laying 
out complex documents. 

You can perform many file-management chores from 
within the program, eliminating the need to return to the 
Finder when you want to delete, copy, retrieve, or rename 
files and folders. You can also view unopened files and 
perform text searches on words or phrases. 

-JeffMerron 

An Assembler that's Better 
and Faster than MASM? 
The Facts: 
Opwm Requirements: 
$195 IBM PC, XT, AT, or 

compatible, DOS 2.0 or 
SLR Systems higher, and 128K bytes of 
1622 North Main St. memory. 
ButJer, PA 1600 I 
(412) 282-0864 
Inquiry 852. 

0 ptasm has one goal in life: to be better than Microsoft' s 
Macro Assembler (MASM) , the definitive IBM PC 

assembler. Now, when I say better, I don ' t mean just faster. 
Optasm seeks to make your job easier. 

Say you've written a patch of 8088 code that ends with a 
comparison and a conditional jump to another patch of code 
you've eyeballed as being just inside the magical 127-byte 
limit. But you run it through the assembler and find that the 
jump's destination is 132 bytes away, so you've got to go 
back and recode the conditional jump into its opposite (i .e ., 
tum a JNZ into a JZ) followed by an unconditional jump. This 
scenario will never happen with Optasm: It automatically 
generates a conditional/unconditional jump pair for 
conditional branches whose distance you've underestimated. 

There' lots more goodies. Optasm won't neak in NOP 
instructions for forward references, it will replace some 
instructions with shorter and faster equivalents where it 
deems appropriate (LEA with a MOV instruction, for example) , 
and it lets you define local label within procedure , ·o you 
don't have to contrive a unique name for the destination of 
something like a trivial loop. 

There's a price to pay for a.II this wonderfulness: Optasm 
does not support the 80386, will not generate pass 1 listings , 
does not generate Code View local symbols, and costs $195. 
The pass I listings issue isn't much of one, since you 're 
usually generating a pass I Hsting to find phase errors, which 
Optasm does not permit. 

To verify Optasm 's claims of superior speed and output 
code efficiency, I ran an informal te t. I a embled a source
code file of about 16K bytes on a IO-MHz IBM PC AT clone 
using both Optasm and MASM 5.0. Optasm completed it in a 
little over a second; MASM required over 5 seconds. Also, 
Optasm generated code that wa about 30 bytes smaller than 
MASM's output. I couldn't measure any difference in the 
execution time-though it was nice to see that Optasm did in 
fact generate object code that was compatible with the linker 
and executed without a hitch . 

-Rick Grehan 
corrtinu ~d 
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From real time embedded 
applications to comprehensive 
commercial applications on 

systems purchased directly from 
Manx come with a 30-day, no 
questions asked. satisfaction 

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 

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 

Targets: 
• 6502 family 
• 8080-S085-Z80-Z180-64180 
• 8088-8086-80186-80286/8087-80287 
• 6800D-6801D-68020/68881 

Components: 
• C compiler for host and target 
• Assembler for host and target 
• linker and llbrarlan 
• Unix utllltles make, dlff, grep 
• Unix vi editor 
•debugger 
• download support 

Additional Targets : $500 

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 will link 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 1s available for most micro
computers in three configurations: 
The Professional; The Developer: and 
The Commercial system. All syslems 
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 lollowng have special pricing and 
configurations Call for details. 

Aztec C68k/At . . • • . Atari ST 
Aztec cao .... . ... . CP/M-80 
Aztec CBS . . . . . . . . . Apple II & II GS 

Standard System . . . . . . . . . . . . . . . $199 
• C compiler 
• Macro Assembler 
• overlay hnker with librarian 
• debugger 
• UNIX and other libraries 
• 	utililies 

Developer System . ......•..•..• $299 

• all Standard System features 
• UNIX utilities make. dill, grep 
• UNIX vi editor 

Commercial System ....... ..... $499 

• all Developer leatures 
• source for run lime libraries 
• one year of updates 

KWW 

Aztec C rs ava1/able on a thirty-day money back guarantee Call 
now and find out why over 50.000 users gtve Aztec C one of the 
highest user-sat1sfact1on ratings m /lie rndustry 

Call 1-800-221-0440 

C O.D . VISA, MaslerCard. Amer1can Ex Manx Software Systems In NJ or outside the USA, 
press. wire (domesuc and 1n1ernational). and One lnduslrial Way
lerms are available One and two day deliv	 call 201-542-2121 Ealontown. NJ 07724
ery available fo1 all domes11c and mosl Telex: 4995812 Fax 201-542-8386
1mema1ional destinauons 
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Organizing the Desktop 
with a Free-Form Database 

I have one of BYTE' most cluttered and chaotic office , 
which I take some pride in . But as the stacks of paper slide 

into mounds of paper, and I find it harder to keep track of 
just what's in each mound, I know it 's time to get organized. 

Think 'n Time, a Macintosh desk accessory , is a program 
that might help me cut the clutter. It ' s ba ed on the metaphor 
of a desktop with room for many stacks of paper. Blocks of 
information, represented by little sheets of paper on the screen, 
can contain just about anything you want to put in there. 
Click on a sheet, and you'll find the information you've 
connected to it , be it a daily schedule , notes on a particular 
subject, or a grocery list. 

But this program, which could be described a a free-form 
database , does a lot more than just visually organize informa
tion or concepts on an electronic de ktop . It al o lets you link 
all that information in both graphic and intelligent ways. Every 
time you set up a stack of paper, you can then propagate 
related stacks . You end up with a tree structure, with tagged 
stacks of paper linked by line making your organization 
clear visually. 

These tacks of paper can stand for anything you want 
them to, depending on what you ' re using the program for . 
Each stack e sentially has its own text editor, which works 
like your tandard Macintosh editor. When you click 
appropriately , you jump into a text window, where you can 
enter the information (text or numbers) you want to link to that 
stack or sheet. You just have to be able to say it in about 
32,000 characters. After you ' ve entered the information , you 
pop back to the tree structure. The paper icon now looks as if 
it has writing on it, which tells you that there's text in that 
stack or sheet of paper. 

OK, so this is great for getting organized, for setting up 
tree charts and Linking boxes, and for putting information into 
tho e boxe . But the thing I really like about this program i 
its search capability . Give it a keyword , and it will look at 
every stack tag and every heet of text in the file . 

Think'n Time has other features, like the ability to 
generate calendars, calculate numbers, import ASCil files , 
and save trees in MORE format. Nothing radical, but it is 
very handy having all this in a program that occupies just SOK 
bytes. 

It , however, is not a program you just sit down and use . I 
worked through the tutorial and read the manual ( 130 pages of 
big type) several times before I felt like I knew most of what 
the program could do. The calendar part I found particularly 
confounding. 

But Think'n Time looks like a good way to tum the clutter 
on my desk into neat little stacks of paper on my electronic 
desktop. The onJy problem now is getting those mounds of 
information into the Macintosh . • 

-D. Barker 

The Facts: 

Think'n Time Requirements: 

$99.95 Macintosh 512KE, Plus , SE, 


or ll ; it comes on an 800K
Mainstay byte floppy di k but will 
5311-B Derry Ave . access 400K-byte disks or 
Agoura Hills, CA 91301 any Hierarchical File System 
(818) 991-6540 hard di ·k drive ; occupies SOK 
Inquiry 854. bytes. 

Circle 318 on Rt!adtr Sen•ice Card 



ZORTECH Inc. 361 Massachusetts Ave, Arlington, MA 02174 

Orders & Enquiries Tel: (617) 6466703 


ORDER HOTLINE 800-848-8408 



These give you 

high-performance


personal computers. 


lntcl" 80386·20 Intel' 803 86·20 lnlel ' 80386-16 

ln lcl" 80286·12 

COMPAQ personal computers offer far more than advanced, 
high-speed microprocessors. Each offers a combination 
of innovatjve features whlch work with the processor to 
maximize overall system performance. So there's nothing 
to slow you down. 

Take system archltecture, for example. The COMPAQ 
DESKPRO 386/20 and COMPAQ PORTABLE 386 are built 
around an advanced 32-bit concurrent bus architecture 
whlch exploits the speed of the computers' 20-MHz 80386 
microprocessors. 'IWo buses-one for memory and one for 
peripherals-eliminate information bottlenecks, allowing 
each component to run at its maximum speed. This ensures 
the hlghest system performance without sacrificing compat
ibi!Hy with industry-standard hardware and the world 's 
largest library of business productivity software. 

Intel" 80286-12 

Similar performance enhancements are engineered 
into each subsystem of every COMPAQ personal computer. 
Each component is then optimized inruyjdually, yet designed 
to work as part of the total system. 

For instance, COMPAQ Fixed Disk Drives deliver 
both hlgh capacity and hlgh performance. You can install 
up to a 300-megabyte fixed rusk drive in the COMPAQ 
DESKPRO 386/20 and up to a 100-megabyte drive in the 
COMPAQ PORTABLE 386. More importantly, you can get 
to that data almost instantly thanks to some of the indus
try's fastest access times-averaging less than 30 milHsec
onds. When you combine this speed and capacity with 
disk caching, the result is the highest-performance stor
age subsystem in the industry. To take it one step further, 
Compaq helps you protect that data with internal high

• sued on 1.n independent .11udy of major bn nda. COM PAQ•. COM_PAQ DBSKPRO 386• ind COMPAQ DBS KP RO 286• are regi1tered tudemuk1 of ComCQ Computer 
Corpon tioo. • Regiatcrcd U.S. Pa lent ond Trodcmark Olhcc. CO MPAQ DESK PRO 38612011:' COMPAQ PORTABLH 386"' •nd COMPAQ PORTABLH Ill arc tradem• •k> ol 
Comp•q Compu1er Corporetion . IBM• 11 •registered lr •dr:mark •nd IBM PSJ2'tM I.a• 1r1.de.m.rk of lntern1lional Bu-'lneu Machines Corporation. Intel• LI a reglate red 
trademark or Intel Corporation . C> l988 Compaq Comput~r Corporal Ion. All dghta ruer ved . 
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These give you 

the highest-performance


personal computers. 


speed fixed disk drive tape backup systems. 
Another graphic example of Compaq total system 

performance comes from the COMPAQ Video Graphics 
System. This system supplies VGA graphics with high
resolution COMPAQ Color and Monochrome Monitors 
along with speed enhancements from the COMPAQ Video 
Graphics Controller Board. When the board is used in a 
16-bit slot, it makes screen updating 50% faster than the 
IBM• PS/2™Video Graphics Array and other compara
bly equipped systems. 

Uncommon performance innovations like these are 
common to all COMPAQ desktop and portable personal 
computers. That's clearly why each one is the best in its 
class, and why together, they represent the most powerful 
line of personal computers in the world. That's also why 

Compaq consistently earns the highest performance and 
quality ratings from computer experts. And unsurpassed 
satisfaction ratings from computer users.• 

Any computer can use a fast microprocessor. But it 
takes high-performance subsystems surrounding the proces
sor to achieve the highest system performance in the world. 
The kind achieved by Compaq. 

For more information and the location of the Authorized 
COMPAQ Computer Dealer nearest you, call 1-800-231-0900, 
Operator 49. In Canada, 1-800-263-5868, Operator 49. 

rDlllPAa 
It simply works better. 
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TbeGap 
DTP was developed to enable people and 
companies, noc necessarily professional 
printers, to produce material similar to 
that appearing in books and magazines. 
DTP gives nonprofessionals the ability to 
visually combine text and graphics on the 
same page and see the result befortt it is 
printed. 

To fulftJJ this mission, DTP packages, 
such as Xerox's Ventura Publisher and 
Aldus's PageMaker, must be able to fur
nish the same typographical characteris
tics that a print shop can supply. Such 
features (see the text box "True Desktop 
Publishing" on page 108) include: 

• 	font selection 
• proportional text 
• 	WYSIWYG (what you see is 

what you get) display 
• ruling lines 
• grapbic-s integration 
• column formatting 
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a!~PIWiiiatiOI~~~ at 

lMiiifft W &OU W RtJ ).'DU - l do 
~,.,.a haYe ID IOlde j;r.m.pi.. 
lllODtiaa 10U1 aeeds by ~. 
OrapbiCs delip is tricky enouah without 
iDflerposing a uscr-indifftnnt comparer 
between the designer and the product. 

Generally, DTP software now avail
able offers WYSIWro graphics, either 
pictures or drawings in selected formats . 
You compose these with a graphics pro
gram or digiti7.e them with a document 
scanner and add them to the page. DTP 
programs also should be powerful 
enough to make the text fbrmat wrap 
around a picture. The picture is shown on 
the screen as just another part of the doc
ument, faithful within the limits of the 
available resolution. 

These features let you prevent fatal 
errors or problems creeping in by default. 
It's heady stuff. On the other hand, DTP 
software usually lacks all but the most 
rudimentary text-generation tools . 

Currently, about all you can do with 
DTP software is to move the cursor 
around and change a few things. DTP 
software assumes you 've generated the 
raw text wjth a full-featured word proces
sor; that is, you've used a word processor 
that has functions like a spelling checker 
thesaurus, mail-merge facility, outJiner, 
word counter, redJiner (i.e. , a feature that 
lets you overstrike text and have it invisi
ble on the printout), search/replace, on
screen math, footnotes , end notes , table
of-authorities generator (e.g. , lawyers' 
footnotes), and a document comparer (to 

Dlll•Wdte4~ 1.0 
4 ii I $49S pidalge from 

at leall one floppy dist 
*1iOPll'Y disk driYe dd one 

N11111·a111m:·~andDOS2.1 orbigber. It 
·illllll'·B:ICKf;ylel ofRAM for use with a 
,.. cliM and 384K bytes for use 
• f10Jpy dist dri\'eS. 

Of course, no one should ever need to 
use anything except IBM products. At 
least, that's the idea you better buy into 
before using DisplayWrite, since the first 
thing you '11 discoYer about it is that it sup
ports only mM printers. 

DisplayWrite gives the impression it 's 
inumded as a replacement fbr the type
writer. The list of available fonts is 
limited, and they are described in terms 
of pitch (typewriter terminology fbr char
acters per inch) rather than point si7.e 
(printer tenninology fbr character height 
in units of tn 2 inch). The pitchcs 
which are 8.55 , 10, 12, proportional , IS, 
and 17.1-are broken down into " type
styles," each with an ID number. 

The ID numbers actually refer to daisy 
wheels or printer cartridges for various 
IBM printers. You can 't, incidentally, 
change pitch inside a line-a severe limi
tation for anyone intere ted in "real " 
DTP, but typical if you're geared to 
typewriters. 

What DisplayWrite puts on your screen 
only uggest what you should get on the 
page. Centered text is not centered on the 
screen, although it is printed that way. 
Changes in pitch, designed to change the 
number of characters that can fit on a 
line, are shown by adjusting the right 
margin. First, though, you have to either 
make a correction within that paragraph 
or u.se the reformat command to trigger 

http:j;r.m.pi


Jd>rmaaing 
The v1ev cornmnd:Gatrlk!IS~lie-'lilil 
document without beiDI able ro ..._ 
(SO )'OU CID re:fitr to old ) 

On the plus side. fur tflOllt wlio lib 
this mode of operadon, DlsplayWrife 4 
does use a mouse. But becamie tfie screen 
does not utill7.e the graphice mode the 
mouse jumps from cbaracalrCell to char
acter cell. Tbe use ofa mouse does expe
dite cunor movement aocl gave good re
sults on the lceystroke benchmark test. 

Other lest results am compet:ithe, ex
cept fOr the global scardl and replace 
lest, which operated at about half the 
peed of the average nongraphics system. 

The software bas a spelling checker 
with 125,000 words. It also contains a 
math routine, which is rather clumsy to 
operale since you have to keep referring 
to a menu while you are using it. 

This version of DisplayWrite 4 does 
not let you intcgra1e graphics. It has a 
line-drawing routine, but newspaper
style columns are not possible. When the 
documentation refers to columns, it acru
ally means tabular lists. However, an 
OS/2 version, Di playWrite 4/2, with a 
DTP multicolumn-text enhancement has 
been announced but wa not available at 
press time. 

Mo t of Di playWrite 4's special fea
ture are indicated with extended ASCII 
characters- superscript i an up arrow 
for instance. In normal mode, these char
acters appear only when the cursor is on 

IIJ115uation by Rob Colvin © 1988 

them, an eerie feeling because at no other 
time are you able to see tl\em. 

You may call it a gimmick, but this 
product has at least one unique feature
integration with the IBM voice communi
cations operating subsystem. With the 
proper audio hardware interfaced to your 
computer, a spoken message can be re
corded and placed in ide the document , 
where its presence is shown by a musical 
note. When you place the cursor at that 
point, it triggers the recording. 

Although DisplayWrite 4 is a solid 
word processor, it is comparably over
priced and underfearured. Its main anrac

conrinued 
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WORD PROCESSORS 

The Testing Procedure 

E ach package was tested on the same 

computer: an Eagle PC/XL with a 
plain vanilla 4.77-MHz 8088 CPU, 
640K bytes of RAM, a 20-megabyte 
hard disk drive with a 65-millisecond 
access time, a Hercules monochrome 
graphics display, and a Logitech Serial 
Mouse. Output was tested with Quad
ram 's QuadLaser printer, emulating a 
Hewlett-Packard LaserJet Plus with the 
B-font cartridge. B's fonts are 12-point 
Courier (typewriter style) ; 14-point 
Helvetica; 10-point nonnal, bold, and 
Times Roman italic; and 8-point Times 
Roman normal. 

The software was used to process two 
files : One C-Ontained 4000 words , and 
the other was a single page of three para
graphs . The 4000-word file was used as 
a test to determine load, save, conver
sion, search and replace, formatting , 
and printing speeds. The results indicate 
whether the system is cumbersome or 
swift. Also instructive is the cursor test 
that measures the time it takes to scroll 
from the top to the bottom of a refor
matted document. This operation is de
signed to tell you whether the system 
fuels fairly responsive or as if molasses 

tion 1 those three blue initials on the 
cover. 

MASS-11 Version 7B 
This strangely named $395 package re
quires a hard disk drive and 384K bytes of 
RAM. While the manual say that DOS 

has been poured into it. 
While making a series of editing 

changes to the single page of three para
graphs, total keystrokes were counted
not only the keystrokes necessary for the 
editing tasks, but also the keystrokes 
necessary to traverse the teitt between 
las.ks. Every effort was made to use all 
applicable keyboard shortcuts offered by 
the software . The two packages that 
used a mouse thus benefited because one 
mouse movement, no matter how far , 
wa counted as one key trok.e. 

Cursor keys were not continuously 
depressed to move a great di tance . 
They were depressed separately for each 
line or space. Mice aside, the keystroke 
count is a good indication ofa software 's 
sophistication- the fancier programs 
had more keyboard shortcuts and thus 
fewer keystrokes. 

I also examined the packages for their 
use of fonts, proportional text, graphics, 
the ability to draw lines and boxes on the 
page, newspaper-style column fonnat
ting (important for doing newsletters), 
degree of WYSIWYG, and other aspects 
related to DTP. The packages are dis
cussed in alphabetical order. 

3. 1 or higher is required , it loaded and 
ran fine under DOS 2. 11. MASS-11 i 
the microcomputer equivalent of soft
ware that its maker sells for the DEC 
VAX minicomputer, a fact that explains 
the hard di k drive requirement . 

A list of fonts-each with an ID num

ber-is assigned to your primer during 
the installation procedure, and you can 
view the list through a eparate, external 
printer facility . To change a font, you just 
type a command into the text. If you input 
<F0=2>, for instance, it means, with the 
LaserJet B cartridge, change to 14-point 
Helvetica. 

The screen shows no immediate reac
tion to font changes. However , if you run 
the text through MASS-11 's hyphenatjon 
facility , it emerges with the line lengths 
adjusted so that a line of the specified font 
text fits withjn the margins you chose. In 
other words, the right margin changes to 
accommodate however many characters 
now fit on the line. Likewise, to see the 
line length as it will be for proportional 
text, you run the text through the hyphen
ation facility , a process that adjusts the 
line length for your font size. 

You can draw lines with a follow-the
cursor routine, and a box-expander fea
ture operates just by moving the cursor 
diagonally . If you have a la er printer, 
you can embed commands to draw boxes 
and lines of various line widths to your 
specifications. With PostScript, you can 
do this with circles and arcs. 

MASS- I I uses screen graphics, but I 
saw linle evidence of this feature , except 
when u ing superscripts or subscripts and 
when drawing scientific equations, some
thing MASS-I I empha izes. In this situa
tion, what you see is indeed what you get . 

Graphics can be imported from a $495 
companion product, called MASS- I I 
Draw ; Lotus PIC ; Hewlett- Packard 
Graphics Language; and encapsulated 
PostScript files. You insert the name of 
the graphjcs file , along with its dimen

coniinued 

Photo 1: While.for true WYSIWYG, desktop publishing emphasizes the on-screen inclusion ofgraphics images, word
processing software has not quite made the leap. Although some word-processing package , like MASS-11 on the right , allow the 
sizing and cropping ofpicture files , graphics integraJion generally means that space is left by embedded commands in the 
document for the insertion ofgraphics at printing time. On the other hand, desktop·publishing software often integrates the 
graphics with the text on the screen , as in the Ventura Publisher screen on the left. 
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VM/3861 

: The Fast 
Track To Multitasking. 
Run smart. Run efficient. Run VM/386 on your 386-based 
PC and start multitasking now! No detours, no waiting, 
no runaround. 

True multitasking . VM/386 uses the virtual 8086 mode of 
the 80386 processor to create many Virtual Machines (VMs) 
in one computer. 

You can load a different application into each VM . Each 
VM has up to 640K RAM , plus its own DOS, CO FIG.SYS, 
AUTOEXEC.BAT and memory-resident programs along with 
its applications. Tailor each VM to your needs. You have 
complete control. 

Each VM is proteded from the others. Amalfunction in 
one VM won't affect the others, but all VM can share the 
same disk and other peripherals. 

Recalculate a spreadsheet , sort a database file, and receive 
your E-mail all at the same time. You can even work with 
two AutoCADT" programs concurrently. EGA applications run 
perfectly too-background and foreground . 

Protect your investment in software. o need to buy 
anything new. VM/386 runs exisling DOS programs, 
unmodified. No PIF files required. 

Eliminate the hidden costs of retraining. VM/386 is easy to 
install , easy to learn and easy to use. There's no new 
operating system, interface. or application to learn . 

Get on the fast track to multitasking . Call (408) 986-8373 
for more information or to order VM/386. Everything else 
is just the runaround . 

System Requirements 
80386-based computer such 
:is IBM PS /Z'" Model 80 or 
COMPAQ• DESKPRO 381>~ or 
80286-b:ised compuror with 
Intel• Inboard~ 386/AT. 
One 1.2 Mb (S v, ") or on j 'h' 
mlcroOoppy disk dri'"e 
One hord disk driv 

DOS 3.0 or l2ter. 
2 Mb RAM recommended. 

Supports monochrome . CGA . EGA , 
\"GA . and llercules" monitors. 
Not copy protected 

The 
Professlonal 
MultlTaslcer" 

IGC 
4800 Great America Parkway 

Santa Clara , CA 95054 
(408) 986-8373 

\HIJl/6 Ii ti l'lld,..u; i{ !CC 18,N It 1111 ,.,~ t'Ni,J,.,..,,l tf :Plllll1'"4M /l~l'f.1 N111IN'ft1 (-irfr-~/ (i..•Pl 
Cl>MlffO ~ruJ Dli.fK:rRO jl6 llN ~""""" l'fld<lfUr rj ~ """/Rfln Wl/Jr.l'UIW"t !Nfl IJ " ~rf(rtrJ 
t/'UnaJ't glfl/ ~ u 11 lmMturi of llflrl O:JrpqrafAM fft'rrwl-n u" tlllh•flrt cj JlnnJn t.AIM/.lfA~ 

»-'.blll'Jtla;() .t.u.a..CtD " 4 '"""'""''~ fl/ Awlod '"' 

Circle 140 on Reader Service Card 



WORD PROCESSORS 

Table 1: All these word processors offer ways to dress up your documents. Besides general features, this table includes 
cmegories that show each program 's desktop-publishing-like features. 

Name Version Price Format Documentation Language Operating Memory 
system requirements 

DlsplayWrlte 4 1.0 $495 5 sv.-inch 3 manuals/ N/A DOS2.1 31 OK bytes of RAM 
disks 422 pages total or higher for a hard disk drive: 

384K bytes for floppy 
disk drives 

MASS-11 78 $395 1O51/•·inch 3 manuals/ Pascal, assembly DOS3.1 384K bytes of RAM 
disks 506 pages total language, and or higher 

FORTRAN 

Microsoft Word 4.0 $450 5 3 1/~·inch 5 manuals/ C and assembly DOS2.0 256K bytes of RAM 
disks 884 pages to al language or higher 

MultlMate 
Advantage II 

1.0 $565 63V2-inch 
and 11 51/4
inch disks 

9 manuals/ 
1 025 pages total 

N/A DOS2.0 
for 5 '/• -inch 
disks; DOS 
3.2 for 3V2· 
inch disks 

384K bytes of RAM 

OfficeWriter 5.0 $495 7 SV• ·1nch 
disks 

3 manuals/ 
390 pages total 

C and assembly 
language 

DOS2.0 
or higher 

256K bytes of RAM 

Samna Word IV 1.1 $595 13 SV•-1nch 
disks 

2 manuals/ 
530 pages total 

C and assembly 
language 

DOS2.0 
or higher 

512K bytes of RAM 

SmartWord 3.1 $395 
($895 

or Smart· 
Ware) 

11 51/•-inch 
disks 

1 manual/ 
180 pages; 
for SmartWare, 
4 manuals/ 
635 pages total 

c DOS2.0 
or higher 

230K bytes of RAM , 
294K bytes with 
spelling checker 

WordPerfect 4.2 $495 6 SV•·inch 
disks 

3 manuals/ 
635 pages total 

Assembly 
language 

DOS2.0 
or higher 

256K bytes of RAM 

WordStar 
2000 Plus 

3.0 $495 21 5 1/•·inch 
disks 

5 manuals/ 
984 pages total 

NIA DOS2.0 
or higher 

384K bytes of RAM. 
512K for graphics 

XyWrlte 
Il l Plus 

3.52 $445 5 S•/• ·inch 
disks 

4 manuals/ 
1020 pages total 

Assembly 
language 

DOS2.0 
or higher 

384K bytes of RAM 
with speller: 256K bytes 
without 

sion (see photo l), and the software 
leaves enough room on the page for it 
(but the picture does not appear on the 
screen). MASS- I I does include a faci lity 
for trim.ming, scaling, and rotating the 
graphics. Again , lhe picture doe not ap
pear on the screen . The manual urges you 
to first print it out for reference purposes 
before you fiddle with it. 

You can fonnat text as newspaper col
umns, but the columns cannot be shown 
ide by ide on the creen. You can see 

them lined up, however, with a special 
preview command, where printer output 
is directed to the screen. 

MASS-11 does not use a mouse. How
ever, the Num Lock key toggles the nu
meric keypad between two state : stan
dard cursor controls and a set of keyboard 
shorthand functions. ln normal mode, 
the program operates with traight cursor 
functions . With the Num Lock key set, 
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you can go forward or backward by word, 
sentence, line, tab, or paragraph . Also, 
in the toggled mode, certain keys assign 
underlining, boldfacing, and uppercasing 
and pa te previously saved text. Cutting 
text ha to be done eparately. 

Using the numeric keypad is fairly 
easy-as long a you keep your eyes on 
the keyboard template rather than on the 
keyboard. This info rmation is buried 
deep in the manual, however, and I got 
startling result until I learned to pay con
stant attention to the state of lhe Num 
Lock key. 

Included in this package are many 
other keyboard shorthand features that, 
all el e remaining equal, would have re
ulted in the lowest keystroke count of the 

nonmouse packages . Unfortunately, it 
cannot impose superscripts or subscripts 
on existing text (a key troke-test cri
terion) . When you need a superscript or 

subscript you have to retype text and de
lete the old text-effort that add about 50 
keyslrokes to the count. 

Among this pack.age's other features 
are outlining, redlining, indexing , table
of-contents and table-of-authoritie gen
eration, and a spelling checker with 
100,000 word . Also, it includes an in
teresting on- creen math function , where 
you can move the cur or from number to 
number and- using the math function 
keys- add to, ubtract from , multiply by, 
or divide by the number lhe cursor is on. 

The depth of thi little-known ystem 
was a real urpri e to me, although it · un
conventional use of the numeric-pad key
board layout may ma.ke it more appealing 
to those who already use MASS-11 on the 
VAX. Version 8A is due out about May I. 
According to lhe manufucturer, thi up
date will have enhanced WYSIWYG ca
pabilities. including a review mode and 
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WORD PROCESSORS 

e Yes 
O No 

Megabytes 
on hard disk 

Syatem configuration Mouse PostScrtpt WYSIYWG 
preview 

Import 
art 

Line 
drawing 

Newspaper 
columns 

1.5 A minimum of 1 360K·byte (or 1.2· 
megabyte) floppy disk drive or 
1 floppy disk drive and 1 hard disk dnve 

• 0 0 0 • 0 

3.4 	 Hard disk drive 0 0 

, .8 	 2 floppy disk drives or 0 
1 floppy disk drive and 1 hard disk drive 

3 	 2 floppy disk drives or 0 0 0 0 
1 floppy disk drive and 1 hard disk drive 

2 floppy disk drives or 0 0 0 0 
1 floppy disk drive and 1 hard disk dnve: 
a hard disk drive is recommended 

1.4 2 floppy disk drives. 
1 with 1.2 megabytes available 

0 0 Greeked • • • 
2.2 2 floppy disk drives or 

1 floppy disk drive and 1 hard disk drive 
0 0 0 • • 0 

1.8 2 floppy disk dnves or 
1 floppy disk drive and 1 hard disk drive 

0 • 0 0 • • 
4.4 	 2 floppy disk drives or 0 

1 floppy disk drive and 1 hard disk drive 

0.9 	 1 or 2 floppy disk drives; 0 0 0 
a hard disk drive is recommended 

support of print graphics at printer type

setter resolution (up to 2500 dots per inch 

depending on your printer) . 


Microsoft Word 4.0 

Microsoft Word 4.0 costs $450 and re

quires at least two floppy disk drives , 

256K bytes of RAM , and DOS 2.0 or 

higher. 


You can change fonts within a line, but 
the line widths do not change unless you 
elect to see the output in "printer dis
play " mode. For the LaserJet , Word dis 
plays a list of fonts , all of which you are 
free to try to use . The software does not 
keep track of what's installed in your 
printer . You have to do that and limit 
yourself to the fonts that are actually in 
the printer . 

LaserJet interface software work by 
transmitting a list of font attributes to the 
printer rather than a font ID number. If 

the font's description matches a font re i
dent in the LaserJet-either in a cartridge 
or downloaded from the computer- it 's 
u ed . Otherwi e, the La erJet invoke 
whatever font it has that's closest to the 
description. This i a big caveat with 
Word . "Know thy printer ," or you may 
be surprised at the looks of the output. 

Word's manual advises against using 
the space bar to align columns when you 
want proportional text. You hould u e 
tabs instead . If the space bar is used, 
what you see may not be what you get. 

The extent of thi program ' s line
drawing capability is a simple follow-the 
cursor routine. However, Word does have 
a feature that let you automatically en
close selected paragraphs in boxes or 
straddle the paragraphs with ruJing lines. 

Interestingly, Word has a dual person
ality: one based on a graphic creen and 
one based on a text screen. You can tog

gle between the two-and you ' ll want to . 
The scroll test took 10 times longer in 
graphics mode than in text mode. For· 
matting operation. that arc e entially in
stantaneous in text mode take about 4 ec 
onds in graphics mode because the screen 
has to be repainted . A cording to Micro
soft. though. with an IBM CGA monitor 
and a fast processor, graphics mode can 
actually be faster than text mode . 

With the graphic creen, the mou e i 
ea y to use . Unfortunately though with 
its use, everything el e slow to a crawl. 
In text mode, the mouse cur or, while 
u able, show · up as a ghostly quare that 
jerks between words. 

Aside from making the mouse control 
more precise, Word uses the graphics 
mode only to show superscripting or sub
scripting with half-size characters, ital· 
ic , double underlining , overstrikes, and 

cominued 
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True Desktop Publishing 

W bat constitutes true DTP? For 

laying out and producing pages 
that combine text and graphics in the 
most aesthetic way possible, a software 
package needs to have everal pecific 
features. 

To create title and headline , the 
DTP software must have a font-selection 
feature. A font is a combination of a par
ticular typeface and size. UnJe s the text 
is going to look like typewriter output 
does, it also has to be proportional-so 
that the letters Wand i take up radically 
different amounts of space on the line of 
rype. 

Another factor having to do with fonts 
i kerning, which is a method whereby 
paces between letters are aJlowed to 

overlap in certain ways depending on the 
configuration of the adjacent leners. 

Ruling lines (of various widths) are 
used to eparate columns; boxed text is 
used to highlight the materiaJ, frame a 
page, and create other speciaJ effects. 
Graphics integration allows externally 
created graphics or digitized pictu.res to 
be included on the page-even at the 
preview stage. 

other typewriter-Like enhancements. 
Through the u ual method of assigning 

a filename and appropriate measure
ments to a blank area on the page, you can 
incorporate graphics into the document, 
but they show up only when a page is 
printed. You do not see any evidence of 
lhe graphic or command on the creen. 

Word can import any kind of graphics 
"print file, " as long as that file doesn't 
reset the printer, send out linefoeds or 
fonnfeeds, or use about a dozen specifi
cally prohibited PostScript command . 
When I tried to incorporate graphics into 
some of my material, however, the graph
ics kept turning up on a separate page. To 
preclude lhis glitch, says the company, 
you must purchase a companion product 
called PageView, which sells for $49.95 
and runs under Microsoft Windows. 

When formatting in newspaper col
umns, only one column is hown on the 
screen, even in printer display mode. 
Word doe , however, let you print in 
columns. 

Disappointingly, the help messages 
are not contextual-you have to wade 
through the same menu each time- and 
the manual's index does not alway give 
you the right page number. The instruc
tions for converting a word-proces ing 
fiJe into ASCII just didn ' t work. Micro
soft called it a " reported error." 
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Newspaper-style column formatting 
require multiple columns to be placed 
on a page, with the text at the bottom of 
one column running to the text at the top 
of the next. 

Special characters include copyright, 
trademark, and legaJ citation ymbols, 
es well as other common ymbols that 
would be found in a print shop but not on 
a microcomputer keyboard. 

With these tools, people can create 
mat.erials that range anywhe re from 
fancy personal letters to new letters to 
brochures to actual books and maga
zines. 

The pervasiveness of DTP has aJ
ready reached the point where an experi· 
enced user can pick up an industrial 
newsletter and deduce with which soft
ware it was produced. 

Many print shops now are offering 
typesetting through the Postscript page
description language. Thi means you 
can use DTP to create your document 
utiJizing 300-dot-per-inch laser-printer 
output as the " proof copy." Then you 
can transmit the PostScript file to the 
typesetter as "camera-ready copy." 

The program also includes a whole raft 
of top-of-the-line word-proces ing fea
tures: footnotes, form generation, boiler
plate, indexe , math, sorting, a pelling 
checker with 130,000 words. hyphen
ation, spreadsheet insertion, tables of 
contents , and a thesaurus with 15,000 
root words. 

Word embodies the typewriter-emula
tion approach to a full-functioned, pro
fessional word-proce sing system. This 
also means it's a long way from DTP. If 
your needs are conventional, Word i a 
very good package. 

MuJtiMate Advantage D 1.0 
MultiMate co ts $565 and require 384K 
bytes of RAM, DOS 2 .0 for 5 1A-inch 
disks, and DOS 3.2 for 3 Yi -inch disks . A 
hard di k drive is recommended . 

MuJt.iMate does not use a mouse, but 
you are able to do nearly everything in 
two way : with pull-down menu or key
stroke combinations. The keystroke com
binations are faster. MuJtiMate suffered 
in the keystroke benchmark test because, 
after tran lation, the test file had a mar
gin set to the length of the first Line. The 
margin had to be moved 10 the right by 40 
spaces, and there is no shortcut way to 
move the margin marker in this situation . 

The manual actually consists of six 
bookJets in a binder-separate installa-

Lion booklets for 3 Yi - and 5 !A -inch disks, 
basic editing, a tutorial, and applications 
and printer guide -plus three reference 
manuals: a general manual, advanced 
topics, and one covering On-File, a com
panion database product. The indexes of 
some of these booklets cross-reference 
each other- and some do not-leaving 
you with no central reference point. As a 
sort of trade-off, though, MultiMate of
fers the largest keyboard template I've 
ever een, and it i one of MulLiMate's 
useful features . 

To change fonts, you type Al t-C , 
which inserts a Pt symbol in the text. At 
this point, pres ing the que tion-mark 
key gives you a list of available fonts. 
Then you type a letter identifying the font 
you want. 

In MultiMate, the left margin is et in 
tenns of character widths, so changing a 
font inside a paragraph (if it also changes 
the pitch) can result in a left margin a 
ragged as an unjustified right margin. 
This condition occurs because the char
acter widths used to count the margin 
have uddenJy changed ize. Since the 
screen pitch never changes, though , you 
must remember to change the left margin 
when you change the font. 

There is a line-drawing function, but 
no use of graphics and no way to print 
graphics files. Newspaper columns can 
be handled , but formatting and printing 
them took more than twice the normal 
amount of time-3 \n minute versu I \n 
minutes for the fa ter programs. 

MuJtiMate, however, can convert doc
wnents created with 12 different word
processing formats . Among its other use
ful features are a 110,000-word spelling 
checker, a thesauru with 40 ,000 root 
word-, a minidatabase, math for rows or 
columns of number , table-of-contents 
generation , and support for 400 printers. 
It does not have indexing capabilities. 

Very fa t and very slow peed show up 
in the 4000-word-file benchmark tests 
run on MultiMate. Scrolling and file con
version are slow. Loading and saving 
happen immediately , and earch and re
place is very fast. A preview mode is 
available to check pagination, footers, 
and headers, but it take more than a min
ute to repaginate after reformatting. 

MultiMate is a fairly full-functioned 
word proce or, but it till lacks the red
line function . The program, though, is 
still firmly rooted in the typewriter
emulation world . 

OfficeWriter 5.0 
OfficeWriter costs $495 and requires 
256K byte of RAM, DOS 2 .0 or higher, 
and two floppy di k drives (or a hard disk 
drive if you use the thesaurus). 

co111i11ued 



LaserJet font Nirvana. 

Or your $99.95 back. 


Witness a LaserJet miracle. 
Glyphix generates a dazzling variety of 


downloadable fonts from a set of four flexible 

typeface outlines. 


Working with your PC. Glyphix makes 

creating a font as simple as picking an effect 


. from a menu. Select sizes from 6 to 60 point. 
Choose from 14 different weights. Portrait or 
landscape. Condensed. Expanded. Slanted. 
Patterned. Shaded. The possibilities? Mil
lions of them. 

Microsoft Word. WordPerfect , 

Glyphix and our font managers: 

a match made in heaven. 


Let our font managers free you from the 

Purgatory of using fonts with Microsoft 

Word«> and WordPerfect4!>. Sorting through 

PAD files and printer drivers is a thing of 

the past. 


Our managers build fonts right into Word 

and WordPerfect, giving you the freedom to 

change font as often as you like. Best of all, Let the G lyphix Basics lead you through the pearly gate ·. 

the font managers use Glyphix to create and The Basics is a collection of four Chancelor is a decorative face
download your fonts automatically, liberating typeface outlines, each representing that reflects a cursive handwritten 
megabytes of disk space from font storage. one of the major lettering styles. look. And rounding out the family
With a Glyphix font set and a font manager, Roman , our version of Times is Rockland, a versatile square seri f 
you have an army of fonts at your fingertips. Romanllll , is a classical serif face that font that commands attention in 

If you're using Aldus Pagemaker® or Ven has become a standard for body headline and body copy. 
tura Publisher®, you're ready to use Glyphix. copy. Helvette, our version of The Glyphix Basics. The Gly~h ix 
(Any package that can read HP soft fonts Helvetica®, is a modern sans serif Font Managers. Products that give 
can manage Glyphix fonts.) face designed for presentations and your documents a look of celestial 

headlines. beauty. Order yours today. 

Ir------------------------, 
Take me to Heaven! : 

GLYPHIX 
HP 
Bitstream 

FONTS TO 60 POINT 

FONT SCALING YES 

DEGREES OF BOLD 2 2 

PATTERNED FONTS NO NO 

300 x 300 DOT QUALITY YES 

TIME .TO CREATE 30 POINT FONT 1:34 

PRICE 

I 

D 
D 

I D Send me the Glyphix 
Basics for $99.95. 
Send me your MS Word 
Font Manager for $79.95. 
Send me your WordPerfect 
Manager for $79.95. 

D Send me a catalog of all 
the Glyphlx type 
collections. 

Glyphix Basics: 
Roman 

HeIvette 

Cfumcefur 


Rockland 


Name ________ Telephone-------
Address ------------------~ 
City ___________ State ___ Zip ___ 

ORDER TOLL FREE: 
(800) 237-9383 

I 
I 
I 
I 
I 
I 
I 
I
I 

ro I 
~ I 

w 1 

~ : 

IN DELAWARE CALL (302) 733-0956 Ic~ 

~Swfte Include $5.00 shipping and handling for one item. $2.50 each additional 
item. Mail orders to SWFTE International. Box 5773, Wilmington. DE 19808. I 
Money back guarantee ls extended for 30 days from the date of sale. I 

Software with capability. And credibility. 
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Table 2: No one package came out tops in all the benchmark tests , bw several did well. WordPerfect, MASS-I I, 

Office Writer, and XyWrite scored in the more-than-acceptable range. Due to their use ofa mouse, Microsoft Word and 

Display Write 4 won the keystroke contest hands down . (Times are in seconds.) 


Name Keystroke Search/ Reformat Convert Convert Print In Scroll Load Save 
count replace 4K flle ASCII WP to columns test WP flte WPflle 

to WP ASCII 

DlsplayWrlte 4 183 114 32 23 39 120 · 61 9 3 

MASS-11 247 25 10 137 117 105 118 5 6 

Microsoft Word 
Text 158 24 <1 5 160 35 3 6 
Graphics 158 26 4 4 5 160 320 8 8 

MultlMate 296 17 <1 160 160 293 63 3 <1 

OfflceWrlter 263 88 <1 12 25 70 46 4 4 

Samna 273 231 58 90 27 177 74 4 

SmartWord 400 102 4 7 13 75 · 33 12 13 

WordPerfect 246 8 <1 7 12 90 89 2 4 

WordStar 234 38 3 199 129 230 33 5 7 

XyWrlte 270 18 <1 2 89 33 2 

• Formatbng 1n colvmns nol avrulable 
< 1 Less lhan a second 

You can select fonts from a list of ID 
numbers assigned to your installed 
printer. Up to 60 fonts can be assigned to 
a printer. The only on-screen indication 
that you have changed fonts is a font
change. symbol, f . You have no way to 
preview the effects of proportional spac
ing and font changes. 

OfficeWriter, like MultiMate, how 
its typewriter roots- margins are counted 
in character spaces-but the left margins 
of the printed page manage to stay an
chored when you change fonts. On the 
ocher hand, OfficeWriter does not re
spond by resetting the right margin- the 
ame number of characters remains on 

che line after you change font sizes. You 
have to remember to change the margin . 

Photo 2: "Greeking, " the 
representation oftext with 
shaded bars, is a common 
approach for representing 
full -page layouts in both 
desktop-publishing and 
advanced word-processing 
software. Shown here is a 
page layout with Samna 
greeked texr. 

Since the manuals are well laid out and 
answers are ea y to find , the learning pro
cess is smooth. An expanding-box func
tion lets you "pull" the comers of a box 
around text, and the lines can pass over 
che text without obliterating it. To incor
porate graphics into your document , the 
company suggests that you use Office
Graphics, a companion product that co ts 
$145 . 

Office Writer 's test results are competi
tive , except chat the keystroke count suf
fered because the available keyboard 
shortcuts Uump ahead and jump to line 
number) do not work during the move
text or the margin- etting procedures, 
when chey are needed. The package does 
new paper-style column formats. 

Special fea tures include a legal and 
medical pelling checker (as well as a 
standard spelling checker), an 80,000
word dictionary , a the auru with 40,000 
root words , and a range of conversion 
utilities. 

Generally. the package seemed to live 
up to its name- office word processing. 
But it also live up to the typewriter
emulation limitations of conventional of
fice word processing. 

Sarona Word IV I.I 
Samna requires DOS 2.0 or higher, 512K 
bytes of RAM , and two floppy di k 
drives. The package costs $595. 

With Samna we arrive at a word pro
ce sor with one foot truly in the DTP en
vironment . WYSIWYG isn't among its 
list of features , but a zoom command 
shows a full view of the page with the text 
"greeked" ; that is , you can see what the 
page looks like, but you can't read it be
cause the tex:t is represented by shaded 
bars ( ee photo 2) . 

Having designated your printer as a 
LaserJet, Samna gives you a list of Laser
Jet fonts to cho e from: 358 of them in 
all. You can assign 30 fonts (called 
" print-wheel sequences" by Samna- the 
typewrit.er heritage again) to a printer. I 
picked only six fonts for the 8 -cartridge 
equivalent, but Samna then filled out the 

continued 
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TOTAL POWER PROTECTION 
• 	Blackouts - En.-.bles user co operil!e during complete loss or 

power. 

• 	Brownouts - User Is protected from low AC volt.-.ge be low I 02 
volts. 

•Overload Protection - Automiltic shutdown In over load situat ion 

to protec! urs from lnvener burnouc. 

• 	 Overvoltage rrotecllon - UPS runs on lnvener ( I 1 7 vo l! ) 

when AC voltage exceeds I 32 volts . 

• 	 Surges/Spikes - Clamps cranslencs above 200 volts whh an 

energy ra!lng of I 00 loules or less. 

• 	 EMl/ Rfl - Three stage f iltering for clean AC power . 

• 	Syncronlzed Slnewave' - Ellmlnates vo lc.-.ge reversal to Input or 

your equipment. 

• 	 I Miiiisecond Tr.lnsfer Time• - This Inc ludes detection and 

tr<insfer so your machine never notices loss of elec tr ical power . 

• 	Two Audible Alarm Levels - Notifies user of bauery usage ilnd 

two (2) minute warning . 

• 	LED Display - Info rms user of operation mode, power utilized 

on AC. plu " On BaHery·· and baHery power stat us. 

• 	Ala.rm Siiencer - Enables user co silence a larm for quiet con 

clnued opera t ion during barrery oper<1t ion . 

• 	Optional Signal Port - Enilbles UPS co not i fy computer of loss 

of AC power to allow compu ter to b<1ckup o r shut down. 

' 250 watt <1nd 500 watt units offer 4 msec ttilnsfer lime. PWM wave lorm. 

Suggested Retail 

250 WATT I 20 Volt s 359.00 

300 WATT 120 Vo lt 5 549.00 

500 WATT 12.0 Volt 5 699.00 

600 WATT 120 Volt 5 899.00 

1200 WATT 120 Volt 51499.00 

1600 WATT 120 Volt 51999.00 

2 30 Watt Units Also AvalJable 

PARA SYSTEMS, INC. 

~ 
14 55 LeMay Drive Telephone: 

Carrol lton . Tex.ls 75007 (2 14) 446-7363 

1-800-238·7272 
FAX: (2 14) 446-90 I I TELEX: I 40 2 7 5 OMEGA 
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rest with default values. 
Changing fonts (by inserting a "print

wheel change" marker) does not change 
the display or cause Samoa to refigure the 
line lengths. Again you must figure your 
own margins. Changing to a proportional 
pitch , however, causes changes in the 
zoom display-the lines are shorter . Line 
drawing is a simple follow-the-cursor 
routine . 

Some oddities are involved in the edit
ing process . Backspacing leaves blanks in 
the line rather than closing up text. Going 
into insert mode drops the text to the right 
of the cursor and down a line, and the text 
reformats when you ' re ftnished . There is 
no on-screen indication of superscripted 
or subscripted characters. During pagi
nation, Samna asks for your approval of 
each page break. You can avoid this te
dium by having it done automatically at 
printout time . Nothing on the ed iting 
screen-including the line counter-indi
cates double spacing. You have to zoom 
to see it. 

Samna can include graphics-in the 
Tag Image File Format bit-mapped image 
standard o~ those produced by Samoa De
cision Graphics (available for $450)-in a 
document. It manages this via the usual 
method of embedding a command with 
the graphics filename and its dimensions. 
Only blank spaces with a label are shown 
on the screen. 

Newspaper columns are possible , but 
they are handled rather crudely . You 
must format the text in narrow-enough 
columns so that two rows can fit on a 
page. In the printfog procedure, you tell 

Samna to print the text as two columns. 
You can't put both columnar and noo
columnar text on the same page. 

The keyboard layout takes some get
ting used to . Home is Next Word or 
Previous Word. PageUp is Next Sentence 
or Previous Sentence . End is Next Para
graph or Previous Paragraph . Print
Screen is Go to File. ln all , you'll find 
some good keyboard shortcuts, but the 
need to manually traverse the format line 
to set the margin (shortcuts do not work 
during the margin-setting procedure) in
creased Samoa's keystroke count by 
about 60. Otherwise, it would have done 
very well. 

Other Samoa test results are competi
tive, except for search and replace . Each 
Find is scrolled to, highlighted, and then 
replaced with a pop-more on the order 
of an arcade game than a word processor. 

Special features include on-screen 
math, a spelling checker with 100,000 
words, footnotes, indexes, table of con
tents, form generation, and special func
tions to write math equations (using 
clever combinations of line drawing , 
superscripting and subscripting, half-line 
spacing, and extended graphics charac
ters). The software also includes an 8 'h
by 14-inch clear plastic overlay with a 12
pitch grid for designing fonns. 

Samna is serious about office use. For 
its somewhat hefty price, though, you'd 
expect to get a thesaurus . And its stab at 
WYSIWYG-greeking-is of little real 
use, except perhaps for getting an ordi
nary memo nicely balanced on the page. 

An upgrade, version 2.0. is slated to be 

Pboro 3: When you embed 
the f ont comniandin 
WordPerfect text at the 
point where you want the 
change to occur, no visible 
character appears on the 
screen. When it is printed 
out, however, the printing 
has changed, along with the 
margins ifyou also changed 
the font pitch. Currently , 
few word processors show 
font changes on the screen. 

This Is a sample text flle. This parag r aph 
Courier font. But when It Is printed out, 
In Font 2 at 1B pitch . 

This p a r a gr aph , whil e • l so s how ing on t ne 
wh e n p r i nted ou t w l l I show u p I n Font 3 a t 

rne / Ina ! para~raph, In Couri er f ont on- 3creen , wll l 

s hows on tne screen I n 
It w i ll be prin ted out 

scr een In Cour i er font , 
10 p i tch . 

pr int out In 
IZ pi t ch In font 6 . The tex t /3 nar rower In IZ p i tch becau3e the 
•erg/~ wer e not ch8J'>(Jed to Just ify t he di f f erence . 

available this spring. Sarona people say it 
wiJJ include a 40,0CXJ-word thesaurus , 
on-screen graphics and font display, sup
port for cwo additional file formats for 
graphics printing with Lotu PIC and PC 
Paintbrush, a table-of-authority function , 
and support for the Hercules RAMfont. 

SmartWord 3.1 
SmartWord costs $395 by itself and $895 
as part of SmartWare. It requires DOS 
2.0 or higher· DOS 3.1, if used with a 
local-area network . It needs 230K bytes 
of RAM unless it is used with the spelling 
checker, which takes another 64K bytes. 
It will run on lWO floppy disk drives, but 
a hard disk drive is recommended. 

SmartWord has a unique way of limit
ing your use of fonts, which just about , 
but not quite, results in WYSIWYG . 
With the LaserJet , SmartWord offers JO 
optional (or " enhanced") fonts - not the 
fonts inside the LaserJet, but "soft" fonts 
that SmartWord itself downloads. All the 
fonts are 10-pitch monospaced , so what 
you see on the screen is indeed what you 
get on the page, at least in terms of line 
lengths. 

The enhanced fonts available are italic, 
superscript, subscript, strikeout (for red-
1.ining), Greek, two sets of box-drawing 
characters, gothic , script , and small 
capitals . 

Two custom foots also are available so 
you can design with SmartWord 's font
design function . You may want to do this , 
because SmartWord 's fonts u e " stroke
weights " that are so light I thought the 
printer had run out of ink. Don't get any 
ideas about designing different-s ize 
fonts-you get only a standard-size char
acte r cell in which to design each letter. 

The default or nonnal LaserJet font is 
Courier. Sticking to it will save you time, 
since it takes 3 minutes to download the 
SmartWord fonts . This company has 
solved the problems of proportional spac
ing , font izes, and pitches imply by pre
tending they don't exist . 

There is a line-drawing facility , but no 
way to fonnat text into new paper col
umns. Graphics , produced by the busi
ness graphics subsystem, can be incorpo
rated but not shown on the editing 
screen- although you can see them in a 
separate window a part of the spread
sheet software. These SmartWord graph
ics do not have to take up the width of the 
page, and text can wrap around them. 
This mammoth system obviously is in
tended for people more seriously inter
ested in the use of dara , not just the pretty 
presentation of text . 

If SmartWord has neglected a few de
tail , forgivene comes fairly easily 
when you realize that it is just one part of 
l!Ulovative Software's SmartWare . The 
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full system includes an inl.egrated spread
sheet, a database manager a commun-· 
ications package, business graphics, per· 
onal time-scheduling software, a 

programming language , and an on-screen 
calculator. The whole thing comes in an 
I I-pound package with I0 disks and four 
manuals-but, alas, no central index. 

Trying to be all things to all people , 
however, exacts a toll. ln this case, the 
user interface suffers. You can give com
mands with Control-key combinations, 
as you can with WordStar, or by escaping 
to a hst of commands along the bottom, 
as Micro oft Word does. Either way , 
there are no meaningfuJ keyboard short
cuts, giving SmartWord the worst key 
troke count of the bunch . 

SmartWord ' approach to DTP is 
based on fancy typewriter emuJation. But 
data-oriented audiences may find th.is fact 
easy to overlook. Although SmartWord is 
light on word-processing features, it of
fers a Little bit of everything el e. But if 
you are interested in these peripheral fea
tures, you probably aren't primarily con
cerned with word processing. 

WordPerfect 4.2 
This $495 package requires DOS 2.0 or 
h.igher, 256K bytes of RAM, and two 
floppy disk drives (or one floppy disk 
drive and a hard disk drive). 

With WordPerfect, you can have eight 
fonts per printer , and the list is set when 
you pick your printer . You can have 
multiple printers , though , each with its 
own eight fonts. Changing fonts does not 
affect line width, although the system in
cludes suggestion for setting margin for 
each font size. Fonts are referred to by 
number, and because it is impossible 10 
remember eight, it is necessary to keep 
referring to the list. 

Font changes and other format changes 
are made by embedding commands (see 
photo 3) that remain invisible until you 
witch to the Reveal Codes creen. But 
this screen is such a jumble of function 
codes and text that you cannot seriously 
edit in that mode . 

There is a preview screen, but it's just 
to check the layout of headers, footers, 
end notes , page numbers, and similar 
things that I.he software places on the 
page. ln other words, you ' ll find no real 
WYSIWYG here-except that, unlike 
most word processors. line spacing is 
actually shown on the screen. WordPer
fect does have a line-drawing facility. 

To do proportional spacing with 
WordPerfect , et the font number and 
pitch to proportional pitch and then u e 
the Preview command, which will show 
the text forma tted to the appropriate 
line length . 

continued 
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THE r3 SCIENTIFIC WORD PROCESSING SYSTEM 
a powerful WYSIWYG program/or PCs and compatibles 

'
1/n a word, r3 is superb! 
We use r3 to produce very 
conrplicoted mmliematics text 
requiring o typeset look. It's 
tire bes1 I've ever worked with." 

ob I ./V71;t• Howard Anion I ' ZI 
Textbook Author r Scimtiril: .... 1nms1r... w •inrt11 '• ..u....t1e1 , 

. rn'41 WiiuJn.... .,.,;.1 dou1ctin..., 
2 

If. -.' l f. f. -<-"•')
' 	 .. ' • t<id• 

• Direct entry of tecbnical text 
• Full word processing capability 
• 	No modes or "mark.up" language 
• Editor' 	 Choice award winner. 

PC Magazine. Feb. 25. 1986,.. 
-I iii Tlf --

1190-B FOSTER ROAD• LAS CRUCES, NEW MEXICO 88001 • USA • (505)522-4$00 • TELEX: 317629 

• Single com
simple grophl- '\ mand controlsGllASP Is a -:--~···••iiiiiiiiiiiliii liiiiillllll 
col programming 	 a nimolion se · 
language used to 	 quences. • 16 picture 
create and run ani 	 buffers. • 128 clipping 
mated graphics. demon	 buffers. • 6il commands. • 
strations. luloriols and pre	 25 different lodes with limitless 
sentations. or odd visual effects 	 combine loos. • Simple ASCII file 
to other programs. GRASP allows 	 format. • Execu e custom programs 
images lo be captured from olher from Gii.ASP. • Coll GllASP functions 
applications. or be n I 	 from your opplicotlons. • 
created using Plclor. 0 rOu 	 Supports VGA CGA. EGA 
bullt·ln point program. S 0 F T w A R E HERCULES. HERCULES 

99 00 	 lnColor. text modes. 
S · 8 0 0 5 2 3 . 0 2 5 8 


503 488-0224 


MAY 1988 • BY TE 113Circle 315 on Reader Service Card 



WORD PROCESSORS 

One of WordPerfect' s few voids is that 
ii doe not provide the capability of in
cluding a graphics fiJe on the page. It has 
ju t about everything el e you would ex
pect from a leading word processor- a 
spelling checker with a 110,000-word 
dictionary, a thesaurus with 10,000 root 
words, file encryption, tables of content 
and authorities, redlining, math, indexes, 
and an outliner. 

The manual is well organized, and it 
makes good use of color and graphics. I 
found that all it took me to navigate 
through the documentation was the sup
pUed keyboard function-key template and 
the help command. 

Newspaper columns are one of Word
Perfect' s strong points. They are ea y to 
format, and multiple column are actu
al.ly shown on the screen, though moving 
between them requires special com
mands . You can place columnar and non
columnar text on the ame page. 

Except for the average keystroke count 
and moderate scrolling speed re ults, the 
test results from this package are excel
lent, with 400 replacements in the speci
fied 4000-word document taking onJy 8 
seconds. 

With its numerous features, using 
WordPerfect is a satisfying experience-

if you're interested in conventional word 
proce sing. Otherwise, it would be nice 
to have more WYSIWYG and graphics. 

By the time you read thi review, an 
upgrade should be available. According 
to the company, version 5.0 features 
more fonts in more sizes, the ability to 
show different font styles on screen, 
graphics integration, and support of text 
and graphics on the screen and printed 
out. 

WordStar 2000 Plus 3.0 
The WordStar 2000 Plus system ($495) 
requires DOS 2.0 or higher and 384K 
bytes of RAM (512K bytes if graphics are 
to be used). A hard disk drive is 
recommended. 

When using this ver ion of WordStar, 
you may or may not agree that this is a 
DTP-type package, but you will know 
you've accompli hed something after 
getting involved with its 21 di ks and 
700-page u er' manual. The software
even without aU its optional features
consumes more than 4 million bytes on a 
hard disk drive. There are more than 230 
files in hal f a dozen subdirectories 
mostly devoted to help screens. A help 
screen is available for nearly every menu 
choice the software contain . 

Actually , this version of WordStar is 
more a sy tern of program , many from 
vendors other than MicroPro. The copy
righi Ii ting take up a whole creen. Be
sides subsystems providing basic word 
proce sing, LaserJet fonts, file conver
ion , index and table-of-contents genera 

tion , and graphic (all of which I in talled 
to comprise the equivalent of a DTP sy 
tern). there are al o the companion prod
ucts . These include an outliner, a system 
that handles headline-size rype for mak
ing placard and a form generator. There 
is also a legal edition, with companion 
products CompareRite and CiteRite. 

Changing fonts i ea y-you pres Alt
F, pick what you want from the list that 
appears (tailored to your printer), and 
move on . The right margin changes by it
self, if necessary . The font change com
mand, with an abbreviation of the font's 
name, can be een in the text with the 
Display Tags command, a feature that 
make it ea y to keep track of what you've 
done. 

There's also a View (Ctrl -V) com 
mand, which toggles the screen to graph
ics mode and shows the entire page . Text 
is not greeked, but it is reduced to the 
point where only word length and occa 
sional Jone characters can be discerned-

INDUSTRIAL STRENGTH 

OOPS. 


You have three options in today's world; lead, 
follow or get out of the way. You've already 
taken a leadership position in hardware with 
the latest 286 or 386 system. Now you can use 
that triple-digit architecture to blast ahead of 
the pack with the most powerful new Object 
Oriented Programming (OOPS) software on the 
market: Smalltalk/V286. 

Smalltalk/Y, the ori~al OOPS tool for 
the PC, gave scientists, engmeers, program
mers and educators a brand new way to solve 
problems. And soon they were developing 
exciting new applications in everything from 
economics to medicine to space. 

Now Smalltalk/V286 gives you true 
work station perlormance with industrial 
strength capabilities like: push-button 
debugging; multi-processmg; portability 

between DOS, OS/2 and Presentation 
Manager operating environments; integrated 
color gra_phics; a rich class library; and access 
to 16 MB of protected mode memory, even 
under DOS. 

The new Smalltalk/V286, which is even 
easier to learn and use than Smalltalk/V, retails 
for just $199.95. Or you can buy SmallWkJV, 
still the world's best selling OOPS, for only 
$99.95. And both come with our 60 day money
back guarantee. 

Check out the new Smalltalk/V286 at 
your dealer. If he doesn't have it, order toll free, 
1-800-922-8255. Or write to: Digitalk, Inc., 
9841 Airport Blvd., Los Angeles, CA 90045. 
And let us put 
you ahead of the SmalltaJk/V 286 power curve. 
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WORD PROCESSORS 

sort of like using WYSIWYG from a dis
tance of 5 feet. But superscripting and 
subscripting, underlining, and boldfac
ing stand out enough to be visible. 

Newspaper columns are handled in a 
unique manner. The left-hand column 
appear on one page , and the right-hand 
column on the next. In reality , though , 
what looks like two pages is just one 
page- this arrangement just makes it eas
ier to scroll between columns-and the 
Vie\./ command gives the true picture . 

A ubsy tern called Inset-a pop-up 
program that can be used by itself or with 
some other application ·-lets you edit or 
create graphics images . These image 
can be imported into a WordStar docu
ment through the usuaJ method of giving 
the filename and the dimen ions. The 
graphics are shown a a blank box. If 
there is room the text will wrap around 
it. Unlike all the other packages re
viewed , you can then u e a variation of 
the view mode to see the picture within 
the document. 

Since so many ofWordStar's functions 
reside in subsystems, overall perfor
mance can be lethargic and ponderous. 
Printing took 3 'h minutes, compared to 
l 'h minutes in many ca es, and file con
version took over 3 minutes, while many 

of the packages took les than 15 seconds . 
Other features include a full-featured 

telecommunications subsy tern that can 
convert WordStar documents directly to 
electronic mail format , a pelling checker 
with 87 000 words, a thesaurus with 
50,000 root word , index and table-of
contents generation, extra LaserJet fonts , 
clip art for Inset, and more. 

When using thi full -featured version 
of WordStar, you feel as if you're stand
ing under a waterfall-its massive nature 
i rather intimidating. You may think you 
are installing a program to operate a 
whole office, not just a word-processing 
package. ln pite of the imposing nature 
of this package, though, the basic feature 
are easy to use, the help screens ease the 
intimidation factor, and the program is 
my favorite of the bunch. 

XyWrite ill Plus 3.52 
XyWrite (pronounced "zy-rite") costs 
$445 and requires DOS 2.0 or higher, 
256K bytes of RAM (or 384K bytes if you 
plan to use the peUing checker), and one 
or two floppy disk drives . A one-disk in
stallation is possible with help from Xy
Quest technical support . 

If WordStar i aimed at DTP, XyWrite 
is aimed at commercial publishing-the 

kind with staffs, buildings, and a sales 
department. It's definitely tuned for the 
production of raw text, which would then 
be sent to a print shop. 

Con istent with such an environment, 
XyWrite does not paginate as you go 
along. There is a Types (type creen) 
command to show the document on the 
screen the same way it will be printed. 
There you can see page breaks and all the 
rest of it. 

If customizing for a commercial envi
rorunent is needed, XyWrite u e printer
description files written in a sort of high
level programming language. You can 
reprogram by loading the printer-descrip
tion file into XyWrite and editing it ju ta 
you would any other document. With the 
LaserJet , you can perform functions such 
a as igning an 8-point font to be the 
superscript or subscript version of a I 0
point font. 

Fonts are changed by inserting a PT 
command in the text . Every printer starts 
out with ?Tl, PT2, and PTJ already con
figured. But you can go into the printer
description file to change these or add 
more. The onJy limit is the number of 
fonts supported by your printer . The 
printer-description file also lets you de

continued 



WORD PROCESSORS 

Company Information 


fine how each font would be cli played on 
the creen. If you have a color screen, you 
can get pretty exotic by working with 
each font in a different color. 

In the case of the LaserJet B cartridge, 
PT l is Courier and PT2 is 10-point Times 
Roman. But PTJ is a strangely fonnaned 
Courier. Reading the printer-description 
file show that the file want to addre 
something on cartridge F . I was immedi
ately able to make PTJ invoke Times 
Roman italic . In another 2 minutes, I was 
able to cook up PT4 (by copying PTJ and 
changing some values) to invoke 14-point 
Helvetica. 

As usual , the screen handles font size 
differences by unanchoring the right mar
gin. There wa no other pretense at 
WYSIWYG. New paper columns are 
shown in one column but printed as two 
columns. 

XyWrite has a reputation for speed . 
And it is fast, although not the fastest in 
all categories. File conversion is not a 
problem becau e XyWrite documents are 
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traight ASCII files with embedded 
commands. 

There is also a spelling checker with 
100,000 word , a the aurus with 35,000 
words, redlining, table-of-contents and 
index generation, and footnotes. 

XyWrite is welJ suited for professional 
publishing environments with a taffed 
department to take care of graphics and 
other related matters . Otherwise, tbjs 
program i no clo er to achieving DTP 
functions than most other packages. And 
it's overkill for most basic tasks . 

Program of Action 
Overall, it looks as if we have another 
generation or two to go before we'IJ have 
DTP and word-proce ing features com
bined in one package. The first of those, 
NBI Legend, has been announced and 
will be reviewed in a ub equent i sue . 

Looking over the current crop of word 
processors, you can sec that the ability to 
easily make large-scale font changes is 
limited. WYSIWYG of a sort is available 

only through special preview sc reens. 
Little u c is made of graphic beyond 
showing superscript or subscript charac
ters. On-screen text remajn a mono
spaced typewriter emulation. 

Proportional te:i:t-if the system even 
recognizes this concept exists-is repre
sented by stretching the right margins . If 
graphics can be integrated at all, it's by 
a signing a graphics file to a blank area 
on the page-the picture is not shown on 
the screen. 

Of these reviewed packages , the clos
est to producing DTP output is WordStar 
with its view screen. But even this feature 
i WYS£WYG on a macro scale. For eri 
ous work, you must get a close view of 
the material to fine-tune everything the 
reader will see. Samna, with its greeking 
ability, is at least in the ball game. The 
most disappointing of them is Display
Write 4 , an underfeatured package with a 
full-featured price . 

But it may be too much to ask for a true 
combination of DTP and word process
ing. To assure WYSIWYG, word proces
sors will need graphics screens with 
"screen fonts" that mimic the printer 
fonts . For the sake of speed, however, 
perhaps the best way for th.is feature to be 
handled is to have the ability to toggle to a 
nongraphic creen while ordinary edit
ing is underway-an approach already 
taken by Microsoft Word. To control the 
outcome on the page, the software should 
al o have its own matching printer fonts 
that it can download, to free it from it de
pendence on the laser printer. 

The DTP program Ventura Publisher 
takes up more than 3 megabytes on a hard 
disk. Some word processors consume 
just as much . Successfully combining 
DTP and word-processing approache 
may result in gargantuan programs that 
require the most powerful hardware. 

And last but not least, the user must 
al o be considered. Today's state-of-the
art word-processing software is complex. 
Some packages use more than a dozen 
distribution disks and 10 pounds of docu
mentation. This complexity factor could 
explain the general abandonment of copy 
protection, since with these mammoth 
packages, the copy-protection scheme 
becomes analogous to chaining the Great 
Pyramid to a lamppost. 

Eventually , what could be known as 
"word-publishing" software, by defini
tion, will be powerful. But it mu t also be 
approachable. It will happen. But for 
now, our reach still exceeds our grasp. • 

Lamont Wood is a freelance writer from 
San Antonio, Texas in the computer and 
electronics fields. He has been using 
word processors professionally for more 
than JO years. 

DisplByWrite 4 
IBM Corp. 
P.O. Bo:i: 152560 
lrving, TX 75015 
(800) 447-4700 
Inquiry 907. 

MASS-II 
Microsystems Engineering Corp. 
2400 West Has ell Rd. 
Suite400 
Hoffman Estates, IL 60195 
(31 2) 882-0111 
lnquiry 908. 

Microsoft Word 
Microsoft Corp. 
160 I I Northea I 36lh Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 
Inquiry 909. 

MultiMate Advantage 11 
Ashton-Tate 
20101 Hamilton Ave. 
Torrance, CA 90502 
(213) 329-8000 
Inquiry 910. 

OfficeWriter 

Office Solutions Inc. 

2802 Coho St. 

Madison, WI 53713 

(608) 274-5047 
Inquiry 911. 

Samoa Word IV 
SamnaCorp. 
5600 Glenridge Dr. 
Suite 300 
Atlanta, GA 30342 
(800) 831-9679 
lnqu.icy 912. 

SmartWord 

lnnovative Software Inc . 

P.O. Bo:i: 15998 
Lenexa, KS 66215 
(913) 492-3800 
Inquiry 913. 

WordPerfect 
WordPerfect Corp. 
1555 North Technology Way 
Orem, UT 84057 
(801) 225-5000 
lnqu.icy 914. 

WordStar 2000 Plus 
MicroPro International Corp. 
33 San Pablo Ave. 
San Rafael, CA 94903 
(415) 499-1200 
Inquiry 915. 

XyWrlte ill Plus 
XyQuest Inc. 
44 Manning Rd. 
Billerica, MA01821 
(617)671-0888 
Inquiry 916. 





Microsoft Pdsca1 40 Microsoft.BASIC 60 

The people who co-developed the indus· 
try's most powerful personal computer 
operating system are now proud to announce 
programming lan~es to match. 

Inttoducing Microsoft~ Macro As.5embler 
5.1, C 5.1 Pascal 4.0 FORTRAN 4.1 and 
BASIC Compiler 6.0. 

Five industrial-strength, stand-alone lang· 
uages that combine the implementation 
flexibility you've enjoyed under MS·OOS8 

(which, of course, they still support) with the 
advanced capabilities you ve anticipated 
from OS/2.

Capabilities such as the ability to develop 

Microsoft.C5.1 


large sophisticated applications which go 
beyond the 640K barrier. taking advantage 
of up to 16MB of RAM, and utilizing the 
potential of today's microproceS.5Qrs. 

Just like their MS-DOS predecessors, 
these five new languages are equipped with 
powerful professional features you work 
with, not around: 

Support of direct calls to the operating 
system, and inter-language calling for mixing 
multiple languages on the same project. 
Ace~ to OS/2 system calls and a full 

complement of utilities, including an 
incredibly fast incremental linker and the 



MicrosoftFORTRAN 4.l 
( ' ( 

Microsoft.MacroAssembJer 51 

first protected mode programmer's editor 
that works equally well in real mode. 

Microsoft CodeView our popular. 
advanced debugger that lets you untangle 
program logic at the source code level no 
matter what code you re using. 

It even lets you debug protected mode 
program up to 128MB of virtual memory 
and larger programs than ever before in 
real mode. ) 

As the perfect complement to our new 
langu~es, we're also offering the Microsoft 
OS/ 2 Programmer's Toolkit. 

It contains a parameter-by-parameter 

breakdown of all OS/ 2 system calls and 
samples to get you started. 

All the tools you need for turning out 
larger, more powerful more complex OS/ 2 
applications. 

(And incidentally all the tools we rely on 
for creating our own commercial software.) 

For the name of your nearest Microsoft 
professional languages dealer, simply call 
800-541-1261 Dept. B95. 

Ask him for some more information on 
our OS/ 2 family. 

He'll show you some languages you can 
really swear by. 

Microsoft. MS·DO and Code 1ew are ~red trademarks of Microsoft Corporal.ion. 
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The orton On-Line Program- Please send me my free copy of I!.NI mer's Guide for OS/2 API is the first the Norton Guide for 0 12 API. I

I complete on·line manual for OS/2 I enclose a copy of my dated sales I 


programming. receipts and my registration cards~
I Instead of thumbing through pages The high level Language I have I
G.,..,,_ s 

of documentation, it's all there at licensed i (please check): I
I your fingertips with a few imple :,,=-.~,.,:::..~ 0 Microsoft C Optimizing Compiler I


I keystrokes. .,.....,...~ 5.10. 

Normally it costs SISO, but it's yours • ~;~,.,_ 0 Microsoft FORTRAN Optimizing I
I free when vou acquire the Microsoft ' J • ·.=:~a. Compiler 4.10. 


J ,, • - · ·
I OS/ 2 Programmer' ToolJcjt and one ' ......, .. MSIC. 0 MicrosoCt Macro Assembler SJO. I 

I of the high level languages li ted op- c~ 0 Microsoft Pascal Compiler 4.00. I

I ~te (an upgrade is fine). D Microsoft BASIC Compiler 6.00. I 

I Redeem to: Orton Guide for osn APJ offer. Microsoft Corporation.13221 E 26th. uite L.BeUevue,WA 98005. I 

I Name: I 

I Add~: I 

I City: State: Zip: I 

I Daytime telephone: ( ) ~~ I

I If you baYe any quCSlions about this offer, call (8001 426-9400. ln WA. (206) 882-8088. 895 ~II I 

•Reidmabon cuds are not requiled for uP8f8des. This offer is qnly valid in the SO United llll«:$. h is not valid with any oth« offc~ 
llnil is dfectMs onl,y for purchases from 411 lhmuah 6/30/llQ.'fhe coupon miw be redeemed by 7131188. Please allow 4·6 '"'""'""for dcliveiy. ·------------------------------~ 
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SYSTEM REVIEW 


Upscaled Power 

in a Downscaled Box 


The Amdek System/386's 
small size and pleasing looks 
belie its serious side as an 
80386-based microcomputer 
whose performance ranks 
among the best of the 16-MHz 
80386 machines . Its CPU runs 
with zero wait states at 16 MHz 
(or with one wail state at 8 
MHz) and is mounted on a card 
that plugs into the computer's 
backplane; there is no mother
board in the traditional sense of 
the word. 

Amdek's entry into the high
speed 80386 microcomputer 
race has a clean and pleasing 
design. Its small-footprint chas
sis is only 15 inches wide, and 
the front panel has a small LCD 
that displays system messages. 
Three switches beneath the 
LCD let you monitor the date, 
time, and CPU activity, as well 
as display and switch the clock 
speed between 8 and 16 MHz. 

The review unit came with I 
megabyte of I 00-nanosecond 
(ns) RAM, a high-performance 
40-megabyte hard disk drive, 
and a 1.2-megabyte S 1A-inch floppy disk 
drive. I also received Amdek's optional 
1280 high-resolution display adapter and 
15-inch paper-white monitor. This 
display combination gives a striking 
1280- by 800-pixel monochrome resolu
tion and is perfect for CAD/CAM and 
desktop-publishing chores. It does not 
have color, however. The System/386 
with these components lists for $5949. 

Amdek is a subsidiary of WYSE Tech
nology, and WYSE makes most of the 
components in the machine. In fact, the 
System/386 and the WYSEph 386 (April 
BYTE) share many components and per
form similarly . They even use the same 
keyboard. 

Just Plug It In 
The System/386's overall hardware de
sign is based on an uncomplicated back-

John Unger 

Amdek's System/386 

is small, modular, and fast


very fast 


plane composed of eight expansion slots; 
all the components plug into these slots . 
This configuration is in contrast to the 
conventional design, where the CPU, 110 
ports, memory , and other components 
are mounted on the motherboard. 

The 80386 CPU comes on a plug-in 
expansion card, just like such compo
nents as the display adapter and disk con
troller. The CPU card is actually made 
up of three separate piggybacked cards 
and occupies the space of two 16-bit slots 
on the backplane. The 80386 and its re
lated chips are mounted on a mother/ 
daughter card combination; the system 
memory occupies the third card of the 
group. A separate 32-bit bus that extends 
across the top of the piggybacked cards 
connects the memory card to the CPU. 

You can install up to 6 megabytes of 
100-ns dynamic RAM (DRAM) in the 

System/386: 2 megabytes on 
the original card. and 4 more on 
a second memory card. The re
view system had three slots free 
for expansion: two 16-bit slots 
and one 8-bit slot. 

Like the WYSEpc 386, the 
CPU card has one 9-pin serial 
connector on it. A second serial 
connector and a parallel con
nector are mounted on a half
length card connected to the 
CPU card by a ribbon cable. 
The serial port on the second 
card is designated as COM 1, 
and the port on the CPU card is 
designated as COM2. 

One difference between the 
WYSEpc 386 and the Sy 
tem/386 is that the Amdek com
puter uses a conventional disk 
controller card mounted in one 
of the 16-bit expansion slots, 
while the WYSE controller 
doesn't require any expansion 
slots (it lies at the bottom of its 
case and connects to the back
plane via a special edge connec
tor). The Amdek disk control
ler card supports up to two 

floppy disk drives and two hard disk 
drives. 

The review unit had a Panasonic 1.2
megabyte S 1A-inch floppy disk drive and 
a Control Data Corp. 40-megabyte hard 
disk drive installed in two of the three 
available half-height storage-device bays. 
The Coretest utility shows that the hard 
disk drive has an average seek time of 25 
milliseconds (ms) and a track-to-track 
seek time of 4.3 ms. It performed very 
well. However, initial access to the 
floppy disk drive seemed slow . For ex
ample, when I used the A: DIR command 
to access the floppy disk from the hard 
disk, it took a few seconds before any
thing appeared on the screen- a delay 
that seemed intolerable when compared 
to the high performance of the rest of the 
hardware. Once the drive is up and run

continue.d 
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UPSCALED POWER IN A DOWNSCALED BOX 

Amdek Syatem/386 

Company 
AmdekCorp. 
1901 lanker Rd. 
San Jose, CA 95112 
(800) 722-6335 
(408) 436·8570 

Component• 
Processor: 16-MHz Intel 32-bit 80386 
with no wait states, switchable to 
8 MHz with one wait state; optlonal 
80287 (from 6· to 10·MHz) or 80387 
(16-MHz) math coprocessor 
Memory: 1 megabyte of 100·ns, 32-bit. 
Interleaved static-column RAM, 
expandable to 6 megabytes; 32K bytes 
of ROM 
Mass storage: One 1.2·megabyte SY•· 
inch ftoppy disk drive; one 40·megabyte 
hard disk drive 
Display: Optional Amdek 1280 MDA 
and monochrome monitor with 1280- by 
800-pixel resolution, compatible with 
IBM monochrome and CGA 
Keyboard: 102 full-size keys with 12 
function keys. separate editlng keys, and 
numeric keypad (IBM-Enhanced style); 
LED indicators on Caps Lock, Num Lock, 
and Scroll Lock keys 
lfO Interfaces: Two RS-232C serial 
ports (DB·9); one Cenlronics-compatlble 
parallel printer port (DB-25); eight ex
pansion slots: six AT-compatible 8·/16-bit 
slots and two PC-compatible 8-bit slots 

Size 
17 by 15 by 6Y• inches; 38 pounds 

Software 
MS-DOS 3.21 : GWBASIC 3.20 

Option• 
High·resolution display system: $995 
CGA: $130 
MDA: $130 
1·megabyte32·bit memory upgrade: 

$549 
2-megabyte 32·bit memory upgrade: 

$1395 
360K·byte floppy disk drive: $190 

Documentation 
70-page Installation and Assembly 
Manual; 110·page Amdek Enhanced MS· 
DOS 3.2 User's Guide; 98-page Amdek 
1280 User's Gulde and Programmer's 
Manual: on·llne Help facility 

Price 
System/386 with a 1.2·megabyte floppy 

disk drive (no monitor or display 
adapter): $3850 

System/386 with a 1.2-megabyte floppy 
disk drive and a 40.megabyte hard disk 
drive (no monitor or display adapter): 
$4950 

System as reviewed (without 80287 
coprocessor): $5949 

Inquiry 883. 

Dhryatona• Abonaccl Float Savage Sieve Sort 

Amdek Syat9m/388 
(80287-8) 3974 50.37 9.78 31 .14 5.71 7.49 

PS/2 Model 80 (80387·16) 3626 57.26 1.62 9.49 6.45 7.74 
Compaq 386 (80387-16) 3748 53.11 1.43 8.95 5.98 5.58 
Compaq 386 (80287-8) 3748 53.12 6.80 21 .53 5.99 5.58 
IBM PC AT (80287-8) 1590 126.22 10.98 37.30 24 .60 43.17 

·For the Dhrystone test only. higher figures denote faster performance. 

DISK ACCESS IN BASIC (IN SECONDS) 
WAITE READ 

Bl"·r .I 11 §~ J r 11 
BASIC PERFORMANCE (IN SECONDS) 

SIEVE CALCULATIONS 


ti:·l I.. I r I l :: { l t l 

SPREADSHEET (IN SECONDS) 

LOAD RECALCULATE 


~:J l I I l §l·.I r I l 

SYSTEM UTILITIES (IN SECONDS) 

40K FILE COPY 


- AMDEK SYSTE'M/386 

• IBM PS/2 MODEL 80 
• COMP.AD DESKPRO 386 
- IBM PC AT (8 MHZ)tJ.. rrr r 

The table contains the results of the C language benchmarks (see "A Closer Look" by 
Richard Grahan in the September 1987 BYTE). All times are in seconds, except for the 
Dhrystone, which is in Dhrystones per second. The Disk Access benchmarks write and 
then read a 64K·byte sequential text file to a hard disk. Sieve runs one iteration of the 
Sieve of Eratosthenes. Calculations performs 10,000 multiplication and division opera· 
tlons. The Spreadsheet tests load and recalculate a 100-row by 25-co\umn Multiplan 
(1 .06) spreadsheet. The 40K File Copy benchmark copies a 40K-byte file on the hard 
disk. The BASIC benchmark programs were run with MS-DOS 3.2 and GWBASIC 3.2 on 
the Amdek System/386 and IBM PC AT. The IBM PS/2 Model 80 used PC-DOS 3.3 and 
BASICA 3.3. The Compaq Deskpro 386 used MS-DOS 3.1 and BASIC 3.11 . 
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ning, however, the actual data transfer 
rates a.re nonnal and acceptable. 

Great Graphics 
One component that separates the Sys
tem/386 from the crowd is the optionaJ 
Amdek 1280 high-resolution display 
adapter and monitor. This system can 
display graphics of up to 1280 by 800 
pix.els in true monochrome (black-and
white dots) in high-resolution mode. It 
also supports both the WYSE/ Amdek 
high-resolution and IBM PC-compatible 
monochrome and CGA modes. 

The principal advantage of the Amdek 
1280 in standard 80- by 25-character 
mode is the large number of pixels it uses 
per character cell-16 by 32-resuJting in 
smooth, well-formed characters that are 
easy on the eyes. I was, however, both
ered by the look of the lowercase m: 
When my eyes scanned down a page of 
text, each m popped out from the other 
characters as if it were in a bold font. I 
prefer using the monitor with black char
acters on a paper-white background; it 
provides good contrast and is easy on the 
eyes. However, them problem was even 
more noticeable in that mode. 

The high-resolution modes aren't very 
useful unless you have software that can 
take advantage of them. In my collection 
of programs, only Brief2.01, a program
ming editor, has a driver that lets you 
display the high-resolution text mode of 
50 lines with 80 or 160 characters per 
line. I was able to integrate the graphics 
capabilities of the I 280 into some of my C 
language graphics programs by using 
Metagraphics' Meta Windows for C 3.28; 
this is a library of graphics functions for 
C language compilers that has a driver for 
both the Amdek 1280 and the WYSE 700 
display adapters. Graphics are impressive 
with all thosP. pixels. 

The 1280 display adapter comes with a 
utilities disk and a demonstration disk. 
The utilities disk includes a SCREEN pro
gram so you can change the display's text 
mode to any of the IBM ~mpatible or 
high-resolution modes. It's most impres
sive to be able to see an entire directory 
listing on the screen in 160 by 50 mode. 
However, the individual characters in this 
mode are tiny (8 by 16 pixels per charac
ter cell) and take real concentration to 
read. The 80 by 50 mode (16 by 16 pixels 
per cell) is much more legible, and you 
still have 50 lines of text on the screen. 

The utilities disk also has drivers for 
Digital Research's GEM 2.2 and Micro
soft Windows 1.x. I loaded the Windows 
driver onto my oldish version of this pro
gram (1.03) and had no problems getting 
the high-resolution window to appear on 
the 1280 monitor. However, when I tried 
to run either the Paint or Write programs, 

Windows told me I didn't have sufficient 
disk space-although I had over 30 mega
bytes left on the disk. I suspect the prob
lem is an incompatibility between a very 
old version of Windows and a fast 80386 
microprocessor. [E'.ditor's note: The com
pany says that the driver now supports 
Windows/386 and 2. 0.] 

The demonstration disk contains some 
impressive examples of the 1280' s graph
ics capabilities. Two of the images look 
like they were created with CAD/CAM 
software, and a third is a picture of a 
GEM window. 

The only problem I had in senjng up 
the System/386 was related to the 1280 
display adapter. When I first received my 
review unit, it booted fine from the flop
py disk but wouldn't boot from the hard 
disk. After reinitializing and refonnat
ting the hard disk, I still couJdn 't boot the 
system without loading a floppy disk into 
the A drive. Finally, I called Amdek's 
technical-support number (not toll-free) . 

After a couple of false starts, Amdek' s 
technicians pinned the problem down to a 
conflict between the dfaplay adapter and 
the system bus. The display-adapter man
ual clearly states that if the 1280 is the 
only display card connected to your com
puter, you don't need to make any 
changes to the card before you install it. 
In reality, however, you have to set either 
the Color or Mono jumper settings on the 
card to ''Off" before the System/386 will 
boot properly from its hard disk. The 
computer worked fine after that fix . 

The only compatibility problems I en
countered also centered around the op
tional Amdek 1280 display adapter. Thfa 
card emulates the CGA colors as four 
shades of gray. In certain situations, the 
adapter's choice of how the colors from 
the CGA' s palette correspond to the 
shades of gray can give rise to unreadable 
combinations of background and text. 
For example, if you have magenta charac
ters on a blue background, you 'U get dark 
gray on dark gray. You can solve this 
problem by changing the defaults when 
your software allows you to. In general, if 
your software doesn't specifically sup
port the Amdek 1280 or the WYSE 700, 
you should set it up as a monochrome 
display to avoid any possible confusion 
with CGA emulation. 

Fast, Fast, Fast 
The enhanced versions of MS-DOS 3. 21 
and GWBASIC 3.20 included with the 
System/386 appear to be identical to 
those that come with the WYSEpc 386, 
right down to the utility programs and the 
Help system. The Amdek SCREEN com
mand is used only for the 1280 display 
adapter and monitor. The disk-caching 

continued 

Use it or 

lose it! 


Use 
DataSaver 
standby unlnterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

•Constant AC line protection 
against power disturbances 
and Interruptions. 

• Built-In spike/transient 
suppression and EMI noise 
filtering. 

• Powerful sizes to protect any 
system from the earliest Apples 
to the latest PS/2's. 
International models, also. 

For more information, call : 

TOLL-FREE 800/332·3440. 

In Cal iforn ia, call 805/541-4160. 

Or write to us at the address below. 

GSA No. GS OOK-67-AGS5393 PS01 


OealerNAA Inquiries Invi ted 

Cueata Sy111m1 Corpo..uon 

3440 Roberto Coun 
San Lu is Obispo, CA 93401 
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program improve the overall perfor
mance of hard disk 1/0 by between 15 
percent and 25 percent, depending on the 
situation. For ex.ample, the FJ.le Read 
benchmark ran 20 percent faster with 
256K bytes of cache installed . The peed 
improvement that the caching program 
provides is most evident when you use 
software with overlays or programs like 
compilers and some database managers 
that read and write temporary mes to the 
disk while they are running. 

The benchmark results show that the 
System/386 is among the fastest of the 

16-MHz 80386 microcomputers. The re
view unit didn't come with an 80287 or 
an 80387 math coprocessor installed, so, 
for benchmarking purposes, BYTE 
added an 8-MHz 80287. Of course, a 10
MHz 80387 would have improved the 
Float and Savage benchmark results . 

Getting Help 
The installation manual is clear and well 
written . You should have no problem in
talling optional hardware or running the 

SETUP program . The MS-DOS user ' s 
guide contain good sections on getting 

started and on using a few of the more 
common operating- y tern commands, 
but it ignores most of the corrunands, a 
well as EDLIN and DEBUG; Amdek relies 
on the Help utiHty to provide the rest of 
the infonnalion. 

To use the Help program , you simply 
type HELP and the name of the DOS com
mand or utility you need to know more 
about. The program responds with de
tails of the syntax and examples ; it's simi
lar to what you would nonnally find in an 
MS-DOS manual. This is fine for some 
u ers, but others feel more comfortable 

----------------------------------, with some sort of manual to study and 

IDEAS TRANSLATE ,.,
-·"? ' 

LIKE YOU IMAGINE 

Great ideas should 
look great on paper. 
The translation i easy 
with PC'TEX®: the 
full implementation 
of Prof. D. Knuth's 
revolutio nary TEX 
fo rmatt ing/typesetting 
program. It offers PC 
users the capabi lites 
& advantages of 
profe ·sional typesetting. 

PCTEX gives you 
control-of design 
forma t, type & symbols, 
quality-for complex 

WITH 
PERSONAL 

~~ 

INC 

To order or for information, call : 

415/388 · 8853 
or write: Personal itX. Inc. 


12 Madrona Avenue 

Mill Valley, CA 9494 I USA 


mathematical & 
engineering material, 
stutistical tab les or 
straight matter. 

So whether you're 
writing the next tarshot 
manual or the great 
American novel, 
depend on PC'TEX for 
camera/publisher-ready 
manuscripts to be proud 
of, quick & simple. 

From Personal TEX, 
Inc., starting at $249; 
VISNMC welcome. 
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browse at their leisure . Ideally, both an 
on-line Help utility like the one Amdek 
provides and a detailed paper manual 
should be furnished . 

The display-adapter user' guide ha 
full information on installing and using 
the 1280 sy tern and is invaluable if you 
want to write software that uses its high
resolution character and graphics modes. 

The Sy tem/386 comes with a one
year warranty and has FCC Class B 
certification. 

A Lot of Computer 
The Amdek System/386 is a lot of com
puter in a mall, attractive, de ktop box . 
In performance, it ranks with the better 
microcomputers in the 16--MHz 80386 
class. The fact that WYSE manufactures 
the hardware doesn 't detract from its ca
pabilities: WYSE has an excellent reputa
tion for its hardware and has been making 
terminals for microcomputers ince 
CP/M days . 

The optional high-resolution 1280 
display adapter and monitor are a plea 
sure to use, but I wi h more software was 
available to take advantage of their capa 
bilities. However, for $995, this ultra 
high-re olulion monochrome system is 
best suited for desktop publishing or 
CAD/CAM. Most users might opt in
stead to buy a good multiscan color moni
tor and an EGA or VGA board. 

The System/386 itself is solidly put to 
gether, and its well-thought-out design 
will let you upgrade to a faster or better 
CPU just by plugging in a new CPU card . 
Its only po ible limitation is the few free 
slots available in the system. (Amdek also 
sells a larger version of the Sy tem/386 , 
called the System/386E, which has more 
expansion slots and additional space for 
disk drives .) However, if you need a good 
80386 machine , I wouldn't he itate to 
recommend this microcomputer. • 

John Unger is a geophysicist for the U.S. 
govemmelll and lives in Hamilton , Vir
ginia. He writes graphics sofrware and 
uses computers to swdy the structure of 
the earth 's crust. 
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Dynamac' s Portable Mac 


The Holy Grail of the Macin 
to ·h world is a portable version 
of the computer- after all, what 
good i the power and conve
nience of the Mac if you have lo 
leave it behind when you travel? 
Both the Mac Plus and the Mac 
SE, at 17 pounds and with built
in handles, might be considered 
portable, but their dimensions 
put them in a category best de 
scribed as " luggable . " Enter 
the Dynamac EL, the first truly 
portable Mac , from Dynamac 
Computer Products . 

Dynamac Computer takes 
the internal components of a 
Mac Plus out of its boxy hous
ing and places them in an easy
to-carry, sleek black case with 
a fold-up, tlat-panel display and 
a built-in keyboard. The result 
i a machine with a oul made 
by Apple but the look of an ex
ecutive briefcase. 

A Dynamac EL with an in
ternal hard disk drive weighs 
I pound more ( 18 pounds total) 
than a Mac Plus without a hard 
di k drive, and 8 pound less 
than a Mac SE with an internal hard disk 
drive. The cost ofthi portability is high, 
however: A standard Dynarnac EL with 
an SOOK-byte 3 1h-inch floppy disk drive, 
I megabyte of memory , and a large elec
troluminescent display costs $4995 . I re
viewed a fully loaded Dynamac EL , 
priced at $8334 and equipped with 4 
megabytes of RAM, a 40-megabyte inter
nal hard djsk drive, and a 300-/1200-bit
per-second (bps) internal modem. 

The Soul or the New Machine 
Dynarnac Computer take the ba ic cir
cuits for the Dynamac straight from a 
Mac Plus. These circuits consist of a 
68000 processor operating at 7. 83 MHz, 
the late t version ("platinum") of the 
128K-byte ROMs, 1 megabyte of RAM 
(e:<pandable to 2 .5 or 4 megabytes) , and 
the SOOK-byte 3 1/z- inch floppy di k 

Peter Wayner 

its signals from a bus attached Dynamac repackages 
directly to the 68000 processor . 
This bus is powerful enough to the Mac Plus to prove that you can 
drive E-Machines' morutor, but 
it is not designed to receive take it with you 
other cards. The port on the 
Dynamac EL that drives the Big 
Picture morutor can also drive 
any morutor or projector that 
accepts a 67-MHz video signal 
with 22-kHz horizontal sweep 
rates and a 60.15-Hz field. 

On power-up, an INIT fiJ e 
upplied with the Dynamac EL 

checks for a Big Picture moni
tor attached to the back panel. If 
one is found, the video signal 
adapts to a I 024- by 808-pixel 
display; otherwise, the display 
is set to 640 by 400 pixels. One 
nice feature of thjs !NIT file is 
that if you hold the Option key 
down while the machine boots, 
the display hardware reverts to 
the standard 512- by 342-pixel 
di play. Thi lets you run any 
software that doesn ' t work 
properly on a large display. 

The composite video output 

drive. The back panel holds the SCSI 
port, audio port, extemaJ floppy disk 
drive port, extemaJ keyboard connector, 
and two serial ports using DIN-8 connec
tors (see photo l) . 

The internal similarity ends here, how
ever, because Dynamac Computer pro
vides its own circuitry to add a switchable 
external keyboard connector, an optional 
internal hard disk drive, and an optional 
internal modem . The Dynamac El's 
640- by 400-pixel electroluminescent 
display comes close to the 640- by 480
pixel screen size of a Mac II using the 
Apple video board. It aJso has connectors 
for composite video output and for E
Machines Inc. 's 1024- by 808-pixel Big 
Picture monitor. 

These peripherals attach to the main 
Macintosh board in various ways. The 
large screen of the Dynamac EL receives 

come from the arne port as 
the large monitor signals . At start-up, if 
you hold down the Option key and the 
Dyaarnac detects a composite monitor 
connected to the port , the system wilJ 
generate a composite video signal . This 
display is limited to 512 by 342 pixels. 

The optional internal hard disk drive is 
available in 20-megabyte and 40-mega
byte versions and attaches to the SCSI bus 
within the computer. The circuitry of the 
SCSI is unaffected, and other SCSI pe· 
ripherals can be attached to the external 
DB-25 SCSI connector as long they don ' t 
u e address 4, which i the SCSI ID of the 
internal hard disk drive . 

The Dynamac uses a fan -cooled 
switching power upply . Thi avoid 
some of the power supply problems that 
normally confront Mac Plus owners who 
want to add imemaJ enhancements to 

continued 
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DYNAMAC'S PORTABLE MAC 

DynamacEL 

Company 
Dynamac Computer Products Inc. 
1536 Cole Blvd.. Suite 252 
Golden, CO 80401 
(303) 233-7626 

Components 
Processor: Motorola 68000 running 
at 7.83 MHz 
Memory: 1 megabyte of RAM , 
expandable to 2.5 megabytes or 4 
megabytes on the motherboard; 128K 
bytes of ROM 
Mass storage: One internal SOOK-byte 
3Y2·inch floppy disk drive; optional 20
or 40-megabyte internal hard disk drive 
110 Interlaces: Two DIN·8 serial 
connectors; SCSI port; external keyboard 
port; audio port: external floppy disk 
drive port; mouse port; video port, for 
connecting either an E·Machines Big 
Picture monitor or an external video 
monitor; models equipped with an 
internal modem have a telephone port 
Display: Built-in 19- by 12-centimeter 
electroluminescent bit-mapped screen; 
640 by 400 pixels 
Keyboard: 61 keys with cursor keys 
Other: Optomechanical one-button 
mouse 

Size 
15:v, by 13% by 3'h inches: 15!/2 to 18 
pounds 

Software 
Version 5.0 distribution dJsk with System 
4.2/Flnder 6.0; disk and desk accessory 
utilities; HyperCard 

Options 
2.5-megabyte memory expansion: 

$695 
4-megabyte memory expansion: $1549 
Internal 300-/1200-bps modem: $295 
20-megabyte internal hard disk drive: 

$849 
40.megabyte internal hard disk drive: 

$1495 
Big Picture moni or: $1595 
Standard carrying case: $99 
Deluxe carrying case: $199 

Documentation 
100-page user's manual 

Price 
Base system: $4995 
System as reviewed: $8334 

Inquiry 884. 

DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 
0 10 15 20 0 10 1$ 20 

16 •2 

'--- - -
1 ~ 10 

18 15 

BASIC PERFORMANCE (IN SECONDS) 
SIEVE 
0 80 100 

81 

81 

G8 

SPREADSHEET (IN SECONDS) 
LOAD 

SYSTEM UTILITIES (IN SECONDS) 
40K FILE COPY 

r r ..r.. r r r 

CALCULATIONS 
10 

RECALCULATE 

DYNAMAC 

- MAC PLUS 

- MACSE 

1& 

l2 

22 

1 

The Disk Access benchmarks write and then read a 64-byte sequential text file to a floppy 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The Spreadsheet tests load (from a hard disk) and 
recalculate a 25-row by 25-column Multiplan spreadsheet. The 40K File Copy 
benchmark copies a 40K-byte file on the floppy disk. The Mac Plus used System 
3.0/Finder 5.0 and MS-BASIC 1.0. The Mac SE ran System 4. 1/Finder5.5 and MS-BASIC 
2.1 (b). The Dynamac ran System 4.2/Finder 6.0 and MS-BASIC 2.1 (b). Multiplan version 
1.02 was used for the Oynamac and Mac Plus tests. and Multiplan 1.1 was used for the 
tests on the Mac SE. 

ropean tandards (V .2 1). Thi i. another 
feature that beg for a trip to Europe. 

The Body of the New Machine 
The lim, easily portable package of the 
Dynamac EL is responsible for most of 
the machine's appeal. Dynamac Com-

their computers. The power upply is The optional 300-/ J 200-bp modem i 
switch-settable to accept either 110 volts attached in line with the serial port . One 
or 220 volts, making it ideal for interna switch on the back panel directs signals to 
tional travel. Unfortunately , there' s no either the internal modem or the serial 
battery pack available that would let you port, and another switch sets the commu
operate the computer away from a power nication protocols of the modem to either 
outlet. U.S. standards (Bell 212) or CCITI!f:u
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DYNAMAC'S PORTABLE MAC 

puter replaced the round-edged boxy 
styling of the Macintosh with a compact 
tyle that appeals to corporate executives 

and Star Wars set designers. The bottom 
of the sheU is fashioned from teel, and 
the top covering and foldi ng display are of 
molded plastic. Everything is jet-black 
except the keyboard and the mouse , 
which are colored that sooty gray Apple 
caUs "platinum." 

The flat creen lies over the keyboard 
when stowed, and two sliding catches 
lock it in place. The screen folds up from 
a hinge that i located halfway along the 
top of the computer's body. When you 
unlock and open the screen panel it un
vei.ls the keyboard and an internal 3 1h
inc h floppy di k drive that 's placed 
below and to the left of the screen for easy 
access. 

The Dynamac EL uses an electrolumi
nescent screen that displays the pixels in 
black, and the background appears as 
either a affron yellow (in incandescent 
light) or a pale yellow-orange (under flu
orescent lighting). The yellow-orange 
and black screen does not have as much 
contrast as the black-and-white screen of 
the Mac, but after a several-minute ad
justment period. I didn't find this to be a 
problem. The screen's yellow color is 
quite pleasant to use because it seems to 
cut glare- much like the way yellow legal 
pads train the eyes less than white ones. 

This is just a coincidence of physics , 
however, and not an example of ergo
nomic design . The Dynamac EL ' s 
display uses a thin film of doped zinc sul
fide deposited on glass that glows in this 
color when stimulated by the video cir
cujts. The film is etched photographi
cally, yielding an array of fine square 
pixels. The precision of the etching pro
duces a crisp display with excellent clar
ity , perfect aspect ratio, and readability 
that is better than that of the original 
Macintosh display. It packs 46 percent 
more pixels (640 by 400 pixels versus 512 
by 342 pixels) into only 22 percent more 
screen area ( 19 centime1.ers by 12 cen1j
meters versus 17 centimelers by 11 centi
meters). Given the choice of workjng 
with either a Mac SE or the Dynamac 
EL, I often chose the Dynamac EL with 
its large, comfortable screen. 

The Dynamac EL 's screen sits at a 
fixed angle to the keyboard. The hinge 
does not have a friction mount that would 
let you adjust this angle; a slirung handJe 
built into the Dynamac lets you prop up 
the rear of the computer and gives you a 
second viewing angle, but that's it. Nor 
does the Dynamac EL have a knob for 
brightness or contrast, so you're stuck 
with what the display offers. These two 
fixed parts of the design would be a big 
problem for LCD screens, but this isn'I 

the case for the electroluminescent tech
nology because the display is readable 
from every angle. However , they are fea
tures that could be improved upon. 

The mou e is the standard first-genera
tion Apple mouse that came with the Mac 
Plus used to make the Dynamac; it plugs 
into a socket in the back (Janel. There 
isn't any place to store the mouse when 
the computer i folded up for traveling, 
nor is there a place to store the power 
cord. This is a bit of a djsappointment, 
since I think a portable machine should 
be as self-contained as possible. The op
tional nylon and leather carrying case 
does have a pouch for both the mouse and 
the power cord, however. 

This brings us to one of the big prob
lems for designers of mouse-based porta
bles: The mouse can't be used without a 
flat surface next to the machine, and that 
rules out many good working opportuni
ties. One solution is to use the Easy Ac
cess INIT file provided by Apple. Easy 
Access was designed to aid handicapped 
people (who can have rufficulty using a 
mouse) in using a Mac computer. Thjs 
software also lets you operate the Dyna
mac without a mouse-but that doesn't 
mean that Easy Access is easy or desir
able in this situation. 

This is one problem that requires fur
ther examination by the engineers. For 
example, Grid Computer's first laptop 
had a touchpad above the keyboard that 
duplicated al! the functions of the mouse. 
It is disappointing not to find a touchpad 
or a small built-in trackball to serve as a 
mouse on the Dynamac. 

The keyboard is al o cannibalized 
from the Mac Plus. The numeric keypad 
is missing, but a desk accessory (DA) 
ca.lled Keypad Overlay, provided with the 
computer, turns the M, J, K, l, U, /, 0, 
7, 8, and 9 keys into a numeric keypad. 

Once you've activated Keypad Overlay, 
these keys function as a keypad whenever 
you hold down the Option key . You use 
the same DA to remove this capability. 

The Enter key from the numeric key
pad is now directly above the Return key. 
This is a good feature, since many appli
cations distinguish between the two keys. 
It shows that the Dyna.mac designers an
ticipated the many possible ways their 
modifications could inrubit compatibi.1
ity. If the built-in keyboard is till not ad
equate for you, you can attach another 
keyboard to the extra keyboard port in the 
rear. This additional port is also suitable 
for people who want to use a separate 
keyboard in front of a large screen 
monitor. 

Standard Software, 
Slim Documentation 
Initially, the Dynamac EL came with 
System 4.1 and Finder 5.5. However, it's 
now being hipped with version 5.0 y 
rem software (System 4.2 and Finder 6.0) 
and copies ofHyperCard. 

With the generous 4 megabytes of 
RAM on the review machine, I could run 
MultiFinder, HyperCard, and several 
other applications without problems. I 
hooked the Dynamac up to a LocaJTalk 
network to test its AppleTalk capabiJities, 
and I printed everal documents to a 
LaserWriter and a LaserWriter NT 
without problems . I also connected an 
Apple Hard Disk 20 to the external flop
py disk drive port of the Dynamac EL. As 
is typical of the Mac Plus ROMs, at start 
up the Dynamac checks the floppy disk 
drives and then the SCSI port for boot
able volumes, so the Hard Disk 20 be
came the start-up volume rather than the 
Dynamac's internal SCSI hard disk. Trus 
behavior is normal, and the Dynamac op

cominued 

Photo 1: The Dynamac 's back panel holds (from left to right) the audio port , the 
mouse port, the external floppy disk drive porl , the video port, the SCSI port , the 
external keyboard co1111ector, the telephone port co1111ecror, and two serial ports 
using DJN-8 connectors. 
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PC-Write® 

Share 

the 

Benefits! 
PC-Write gives you fast, powerful 

word processing at low cost and 

low risk. Get a shareware copy 

of PC-Write from us or a friend . 

Then try it. On your computer. 

For your lcind of writing. Let 

PC-Write . prove itself to you. 

Then order a registered copy if 

you use it on a regular basis. 


MORE FEATURES 
PC-Write has more capabilities 

than any other word processor 

under $100. It's like expensive 

software· only easier to use! 

You get powerful editing and 

cursor control, spelling check, 

mail merge, support for over 400 

printers including LaserJet and 

Post Script, proportionaf justify, 

split-screen editing, keyboard 

macros, and much, much more. 


MORE BENEFITS 
PC-Write helps you create hiiW 

quality documents productiveTy. 

Full Registration includes: 


• Most current Diskene Pair 
• 360-Page Manual & Reference 
• One Year of Phone Support 
• Four Quarterly Newsletters 
• Two Furure Product Updates 
• S25 Shareware Commissions 

Byte May 1988 

"Everyone ought 
to have a copy. n 

-Jerry Pournelle 
Byte, August 1987 

Next version is FREE with 
Full Registration purchase .. 
offering more power and 
ease of use with better 
WYSIWYG, "box" operations, 
and large file support. 

Order Today! 
$16 - Shareware Diskettes 
$89 - Full Registration 

1-800-888-8088 Rcf:BYT5 

90 Day Money-Back Guarantee! 
Group, Campus, & Volume Dlscounts. 
Ad by PCWnte using HP Lascrjet(Lm). 

Quickso++ 2~:k1~-~wh'J ~rr]i;{ WA 981 ;u
(206, 282-0451 
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DYNAMAC'S PORTABLE MAC 

crated flawlessly with the external hard 
disk drive. 

The Dynamac EL comes with one slim 
manual that describes the basic facts 
about the Macintosh desk software and 
the back panel of the computer. My copy 
of the manual was labeled "Preliminary 
Release-Summer 1987." A short sec
t.ion in the back gives hints for trouble 
shooting the computer. While the manual 
is small and pales in comparison to the 
extensive Apple documents, Dynamac 
didn't miss anything. 

The manual has a few irregularities, 
however. For example, the communica
tions entry in the index reads, "See Mac
Terminal; modems," despite the fact that 
there is no entry for MacTenninal in the 
manual and the program is not suppUed 
with the computer. The manual doesn't 
hold a new user's hand, either, and you'll 
have to look elsewhere for descriptions of 
the more arcane utility programs on the 
System disk. For those who do experi 
ence problems, Dynamac Computer of
fers free telephone support and lists the 
number to call at the very beginning of 
the manual. 

Performance and Portability 
The benchmarks did not reveal anything 
particularly surprising about the Dyna
mac: It perfonns just like a Mac Plus. In 
both the Sieve and the Calculations tests , 
the Dynamac and the Mac Plus tied . The 
Disk Write and Read tests, which evaluate 
the floppy disk drive, were slight ly 
slower for the Dynamac than for the Mac 
Plus . The hard disk drive also worked 
slightly slower than my SE's hard disk 
drive. These clifferences in performance 
were not significant. 

It should come as no surprise that there 
were no problems with software compati
bility . Most of the software package 
have been modified by now so that they 
utilize the variable-size screens used on 
the Mac II. I tested Word 3.01, Mac Write 
4.6, MacDraw 1.95, Red Ryder 10.3, 
Write Now 1.0, SuperPaint 1.0, Mac
Paint 1.5 , Excel 1.04, and HyperCard 
1.01 . Each ran without problems. 

The better programs, such as Word , 
opened windows the size of the larger 
screen, while older programs, like Mac
Paint 1.5, left you with lots of unused 
screen space. Claris Corp. has released 
the MacPaint 2 .0 upgrade that does detect 
and use the larger screen, but it wasn't 
available at the time of this review. 

VideoWorks 1.0 ran on the large 
display, but the screen animation was er
ratic . The solution is to use the Mac Il 
compatible VideoWorks Il, which uses 
the larger screen and didn't exhibit any 
flicker during animation. One hidden 
cost of the Dynamac EL is that you'll 

have to upgrade your software to use the 
larger screen, or else run it on the 512- by 
342-pixel display mode. 

The machine 's portability is one im
portant facet that cannot be tested with 
ordinary benchmarks. With a hard disk 
drive, the Dynamac EL is slightly heavier 
than a Mac Plus , but it has the advantage 
in size and shape. The original Mac is 
small enough to be used as a portable 
computer when it is packed into the spe
cially designed suitcases, but its rectan
gular shape can be ungainly when slung 
over your back. The Dynamac 's briefcase 
shape makes it easy to carry at your side 
without bumping into other people. The 
bag comes with a shoulder strap because 
the computer is heavy enough 10 make 
long walks tiresome. 

A Lightweight Computer 
with a Hefty Price Tag 
The Dynamac EL is a Mac Plus computer 
in a slim case that sidesteps compatibility 
problems by using the actual circuits 
from a disassembled Macintosh . The 
Dynamac's screen is one of the best dis
plays I've seen on a portable computer 
and is good enough to make the Dynamac 
the day-to-day machine of anyone who 
buys it. When I wrote this review, I had 
the choice of using a Mac SE. a Mac Plus, 
or this computer. The large sharp screen 
of the Dynamac won . 

The only drawback to this compurer is 
its price. The top-of-the-line model with 
4 megabytes of RAM , a 40-megabyte 
hard disk drive, and a built-in modem 
costs $8334. For just under the same 
price ($8089), you can buy a Mac ll sys· 
tern with the following Apple compo
nents: 2 megabytes of memory. a 40
megabytc hard disk drive, an extended 
keyboard , a 13-inch color monitor, a 
video board with the 256-color upgrade , 
and an lmageWriter Il printer. Of course, 
you're more likely to lug a Mac Plus or 
Mac SE around than to even think of mov
ing a Mac rI ; but unless portability is an 
absolute priority , there are better ways of 
spending your hard-earned dolJars in this 
price range . 

However, if portability is indeed the 
i sue, then the Dynamac fills the bill ad 
mirably . The Dynamac fits under any 
seat and, with the carrying case. you can 
tote the computer just about anywhere. If 
you simply want to do a bit of word 
processing on the road, you can make do 
with a cheaper portable. If you must have 
everything that a Mac can offer, and you 
must have this capability wherever you 
go, then thi machine' a must. • 

Peter Wayner is a graduate studem in the 
departmem of computer science at Cor
nell University in Ithaca, New York. 



The class drive 

for 


~class computers. 


TheST251 
If you're vmling to settle for less, you can put other 

drives in your AT-class computer. 
But if you want AT-class performance from your hard 

disc drive, there's only one choice. 
Seagate's ST251. 
The ST251 is the 40 MB half-height drive designed 

to get the most performance out of your IBM* PC, XT: 
AT* or compatible. 

With 40 msec access time, the ST251 delivers cost
effective AT-class performance whiJe reducing power 
consumption to only 11 watts. 

For easy installation under DOS, we provide 
partitioning software-free. 

The ST251 
feature autopark with a 

balanced positioner, which eliminates 
the need for a locking mechanism. Reliability 

is assured because the drive is built at Seagate's auto
mated manufacturing facility, using our own printed 
circuit board assembly. 

Our field-proven, proprietary stepper motors match 
the fast access time normally found only with the more 
expensive voice coiJ actuators. 

Features like these have made Seagate the leading 
independent manufacturer of small disc drives in SW' 
and 3W' form factors. And they've made the ST251 the 
class of the AT class. 

40 megabytes. 40 milliseconds. 
Why settle for less in your AT? 
Call Seagate. 800-468-DISC. 

• IBM. XT nnd AT are 1rodemark.s of International Buslnes• Mac hints Corp. S.,aplo and 
8B ore t tt1Jcmarb ofScagntc TC:chnology. 

&5' Seagate 

Circle 267 on &ader Service Card The fir st name in disc drives. 
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...or Get Smarter 


The Next Generation in Modems 


• A Custom designed 2400 Baud Internal 
PC modem by the makers of the world
famous EGAWONDER, means high 
periormance & reliability. 
• Built-in microprocessor & digital signal 
processor ensures 100010 error-free data 
using MNP-5. 
• Data compression increases 
throughput to 4800bps. 
• Background data spooling 
or Electronic Mail ~ 

00 

Suggested 
List 
Price 

Smart price to pay for Smart technology 

•Full package of 

M»J<c9)}.J 
software included, Free. 

ATI Thchnologies Inc . . 3761 Victoria Park Ave. 
S"irborough. Ontario. C;in;ida M 1W 3S2 

Tel: (416) 756 0711. Tix: 06·966640 (ATI TOR) 
Fax: (416) 756·0720 
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HARDWARE REVIEWS 


Remaking a Classic 

Curtis Franklin Jr. 

Changing a successful product large font down to 25 percent ofA laser printer with three
is a ticky mailer : Just ask its original s ize during the 
Coca-Cola. But when you can printing operation . personalities: Apple's LaserWriter
take a classic , give it new power 
and speed, and wrap the whole 
package in a sleek new housing, 
as Apple has done with itS new 
eries of LaserWriter II printers , you ju t 

may have abig winner on your hands. 
The LaserWriter Ils give Mac users 

who want laser-quality print three ways to 
pick and choo e from low-co t Quick
Draw printing to high-end PostScript , 
with a clear and easy upgrade path from 
the bottom to the top. 

The LaserWriter II printers are de
signed around a 300-dot-per-inch (dpi) 
Canon second-generation LBP-SX print
ing engine placed within a shell holding a 
power supply and various controls (see 
photo I) . One of three "per onality 
boards" fits into a slot on the bottom of 
this shell (see photos 2 and 3). This board 
determines the printer' characteristic . 
The printer's modu lar design allows 
Apple to reduce its development costs 
and, more important, lets you purchase a 
new board to improve the performance or 
capabilities of the printer when your 
need demand it. 

The La erWriter HSC is, at $2799, the 
entry-level LaserWriter II. It does not 
upport PostScript or AppleTalk. Next is 

the LaserWriter llNT, which costs more 
than the IlSC ($4599) but add Po tScript 
and AppleTalk networking capabilities. 
The IINT is the mo t direct replacement 
for the di continued LaserWriter Plu . At 
the top of the line, the LaserWriter 
HNTX gives you PostScript, AppleTaJk 
networking, 2 megabytes of memory (ex
pandable to 12 megabytes), hard di k 
drive expansion capabiJity, and a Motor
ola 68020 processor. For this, you pay 
$6599. 

A Single-User Printer 
The Laser Writer USC (the "SC" stand 
for SCSI) is a single-user printer that con
nects to a Macintosh through the com
puter's SCSI port. The IlSC' personal

134 BY TE • MAY 1988 

I/SC, /INT, and llNTX 

ity board is built around a 7 .5-MHz 
Motoro la 68000 processor and has 1 
megabyte of RAM. One of the nice fea
tures of the IISC (and the other two 
printers a well) is its dual paper path. 
Since different word-proce sing page 
layout and graphic program print 
page in different orders (first-to-la t ver
sus last-to-first), the LaserWriter II shell 
offers two different ways for the pages to 
be collected after they ' re printed. Nor
maJly, the paper i collected face-down 
on the top of the printer- perfect for first 
to-la t printing oftwarc . But by imply 
opening a door, you can have the paper 
collected face -up at the side of the 
printer. 

Since the IISC uses the same print en
gine as the other LaserWriter ITs, the out
put's resolution i the same as the more 
expensive printers . In spite of thi , the 
lack of PostScript makes "How's the 
quality?" the first que tion a ked about 
the ITSC . The answer is that , especially 
for text, the output is quite good. I found 
that on standard- ize text (9 through 14 
points), it is difficuJt to tell the output of 
the IISC from that of the IINT or the 
IINTX. In larger point sizes, and espe
cially in large boldface fonts, the resultS 
were considerably more ragged (i.e . , 
showing "stair-stepped" edges) than 
equivalent PostScript fonts . 

The good results at normal point size 
come from a technique similar to that 
used by Imagewriter printers . For each 
font to be printed, two font izes must be 
loaded into the Sy tern file . The first font 
size is the font used for the screen 
display. The ·econd font is 4 times the 
ize of the screen font and is used by the 

printer driver. Apple achieves high-qual
ity print without the computational com
plexities of Postscript by scaJing thi 

Graphic printed on the nsc 
are obviously different from 
those printed on PostScript
equipped printers . All llSC 

image are generated on the host com
puter by QuickDraw, Apple's propri 
etary graphics routines that are em
bedded in the ROM of every Macintosh. 
QuickDraw doe not provide the auto
matic high quaJity of Postscript, but it 
doe allow the meticulous user the oppor
tunity lo "hand-smooth" objects. Circles 
and diagonaJ lines howed some jagged
ness , but the quality was miles ahead of 
Imagewriter resolution and was on a par 
with non-PostScript output (such as that 
from MacPaint) on the LaserWriter. 

Installing the LaserWriter USC was 
easy. The 126-page owner's guide pro
vided clear in tructions for installing the 
hardware and software for the printer. 
When I was ready to connect the printer 
to the Mac SE, Jfound that I did not have 
t11e SCSI terminator caJled for in the doc
umentation. I plugged everything to
gether anyway, and everything worked 
just fine. However, for permanent instal
lations, I recommend that you follow the 
directions in the manual . 

The LaserWriter IISC comes with four 
di ks of software : one in taJlation disk, 
one disk with the LaserWriter USC driver 
version l.0812, and two font disks. The 
manual includes directions for installing 
this software, but since all the utilitie 
follow Macinto h convention, most expe
rienced Mac users will have no trouble. I 
did find that the fonts (Helvetica , Cour
ier, Time Roman, and Symbol , in 9
through 96-point ize ) took up a lot of 
disk space, making me glad I had a hard 
disk drive on both the Mac SE and Mac II 
used to test the printer: For example. add
ing the complete Times, Helvetica , and 
Courier fonts to your System file baJloons 
the ize of this file by more than I mega
byte. If you intend to connect a La er
Writer IISC to a floppy-disk-drive-only 



Mac, you 'll want 10 carefully choo e 
those fonts that you in tall on your system 
disk. 

I tried PageMaker I . I with the Laser
Writer IlSC and was urprised to find that 
pages printed with no tran lation or extra 
driver needed . The output from Page
Maker was high-quality- not quite up to 
the standard of PostScript but very 
smooth and even. The only problem was 
that , bet ween my early version ( 1.1) of 
PageMaker and the early version of the 
Laser Writer HSC printer driver, the com
puter con istently locked up about 45 
seconds after printing. Apple says this 
problem i eliminated with the latest ver
sion (3 .0) of PageMaker. 

The LaserWriter IISC is the slowest 
printer in the LaserWriter famiJy , taking 
more time than even the LaserWriter to 
print mo t of the benchmark documents 
(see figure I). Only the 90K-byte Mac
Draw te t file (described later) printed in 
significantly less time on the nsc than 
on the LaserWriter or the LaserWriter 
ll T. This is because the USC's printing 
process eliminates a conversion step. 
Normally, the standard LaserWriter 
driver does a compl icated conversion of 
Qu ickDraw graphics into PostScript 
commands for a print job. For the Laser
Writer llSC, the Macintosh draws . the 
page image in its memory using Quick
Draw primitives, and this image is sent to 
the printer . Thi process ha two impor
tant consequence : First, your Mac is tied 

cominued 

Photo I: The laserWriter II shell, 
shown here with the paper tray attached. 
includes the print engine, controls, and 
power supply. 

Photo 2: The Laser Writer llNTX 
board (top) has space for a11 extra 
megabyte ofRAM using 256K-byte
density SIM Ms. The llNT board 
(middle) holds 2 megabytes ofRAM, 
and the I/SC board (bottom) comes 
standard with 1 megabyte. 

MAY 1988 • BYTE 135 



REMAKING A CLASSIC 

LaaerWrlter llSC 

Type 	 QuickDraw·based laser printer 

Company 	 Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
{408) 996-1010 

Features 	 Canon LBP-SX laser xerographic 
print engine, rated at 8 pages 
per minute; 300· by 300-dpi res· 
elution; personality board with 
7.5·MHz68000CPU. 16Kbytes 
of ROM, 1 megabyte of RAM, 
SCSI with externally switchable 
address, and ADB connector: 
LaserWriter llSC pnnter driver 
and llSC font flies. Power re
quirements: 90 volts to 126 V 
AC, 50 to 60 Hz. 

Size 	 8V2 by 20by18V2 inches 
(without letter-size cassette): 
45 pounds 

Hardware Needed 	 Macintosh Plus, SE, or II; SCSI 
cable and terminator 

Software Needed 	 None 

Documentation 	 126-page spiral· bound user's 
manual 

Price 	 $2799 (includes toner cartridge 
and letter cassette) 

Inquiry 888. 

up during a print job, and second, the 
faster your Mac, the faster the Laser
Writer IISC will print. 

An Upgraded Classic 
The LaserWriter IINT (the "NT" stands 
for networking) is the most direct re
placement for the discontinued Laser
Writer Plus. Like the LaserWriter Plus, 
the LaserWriter IINT personality board 
has a 11.5-MHz Motorola 68000 proces
or, I megabyte of ROM, and 2 mega

bytes of RAM . Included on the board is a 
faster version of Postscript (version 47 . 0 
as compared to version 38.0on the Laser
Writer) , an Apple Desktop Bus (ADB) 
port (for future expan ion), a LocalTalk 
connector, and a DB-25 serial port. Fi 
nally, a special Diablo 630 emuJation i 
built into the software. The net result is a 
printer that is a worthy successor to the 
venerable LaserWriters that it replaces . 

LaserWrlter llNT LaserWrlter llNTX 

Postscript laser printer 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996·1010 

Canon LBP-SX laser xerographic 
print engine, rated at 8 ppm: 
300· by 300-dpi resolution; Post· 
Script interpreter; Diablo 630 
emulation: personality board 
with 11 .5-MHz 68000 CPU, 1 
megabyte of ROM, 2 megabytes 
of RAM, LocalTalk interface, 
ADB interface, and AS·232C 
serial interface; LaserWriter and 
LaserPrep version 5.1 printer 
driver and llNT font files. Power 
requirements: 90 V to 126 V AC, 
50to60 Hz. 

81h by 20by18V2 inches 
(without lelter-size cassette); 
45 pounds 

Macintosh Plus, SE, or II; two 
LocaJTalk nOdes and a Loca!Talk 
cable 

None 

152-page spiral-bound user's 
manual 

$4599 Oncludes toner cartridge 
and letter cassette) 

Inquiry 889. 

Setting up the printer was just as easy 
as setting up the LaserWriter IISC: I dis
connected the IISC board by loo ening 
two screws, pulled the IISC board out of 
the LaserWriter II shell, and inserted the 
IINT board . All that was left to do was 
tighten the same two crews and plug in a 
LocalTaJk connector . The whole re
placement process took about 5 minutes. 

In a welcome change from the original 
LaserWriters , the LaserWriter IINT and 
IINTX boards now u e the arne DIN-8 
connectors for LocalTalk that are u ed by 
the Mac Plus, Mac SE and Mac II serial 
ports. The LaserWriter and LaserWriter 
Plus used DB-9 connectors, making the 
printer hookup to a network a headache if 
you forgot this Little detail when you pur
chased the LocalTalk nodes. 

Software installation is ju t as easy. 
You get three disks: one with the System/ 
Finder combination and Installer pro-

Postscript laser printer 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino. CA 95014 
(408) 996· 1010 

Canon LBP·SX laser xerographic 
print engine, rated at 8 ppm: 
300· by 300-dpi resolution: Post· 
Scnpt Interpreter with batch or 
Interactive modes: Diablo 630 
emulation; HP LaserJet Plus 
emulation: personality board 
with 16.7-MHz 68020 CPU . 1 
megabyte of ROM. 2 megabytes 
of RAM expandable to 12 mega
bytes. LocalTalk interface, ADB 
interface, RS-232C serial inter· 
face, SCSI, and font expansion 
slot; LaserWriter and LaserPrep 
version 5.1 printer driver and 
llNT font files. Pov.ier 
requirements: 90 V to 126 V AC. 
50to60Hz. 

8112 by 20 by 18V2 inches 
(without le1ter-s1ze cassette); 
45 pounds 

Macintosh Plus, SE, or II; two 
LocaJTalk nOdes and a LocaJTalk 
cable 

None 

152-page spiral-bound user's 
manual 

$6599 Oncludes toner ca.nridge 
and letter cassette) 

Inquiry 890. 

gram, one with the new LaserWriter/ 
La erPrep version 5. I drivers and a font 
utility , and the last with the La erWriter 
IINT screen fonts to match the fonts in the 
board's ROM. You also get a 152-page 
owner's guide that does double duty as 
the manual for both the LaserWriter IlNT 
and the La erWriter IINTX. It i lavi hly 
illustrated and even includes infonnation 
for connecting an MS-DOS machine 10 
the LaserWriter IINT's serial port. 

The IlNT has 11 resident fonts : ITC 
Bookman, Courier. New Century 
Schoolbook, Palatino, Times, ITC Zapf 
Chancery, ITC Avant Garde, Helvetica, 
Helvetica Narrow , Symbol, and ITC 
Zapf Dingbat . Like the La erWriter it 
replaces , the La erWriter IINT can use 
downloadable fonts from a number of 
commerciaJ, shareware, or freeware 
sources. A utility application called 

continued 
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REMAKING A CLASSIC 

The LaserWriter 11 
gives Mac users three 
ways to pick and choose 
with a clear and easy 
upgrade path from 
the bottom to the top. 

La erWriter Font Utility, provided with 
the installation software, lets you select 
the font files you wish to download to the 
LaserWriter IINT's memory . 

When I benchmarked the LaserWriter 
ITNT, it became obvious that the biggest 
improvement in speed over the Laser
Writer was in printing PostScript graph
ics files . In most of the text benchmarks 
(the 7-page MacWrite file on the Mac SE 
being the exception) , the LaserWriter 
IINT was a few seconds faster than the 
La erWriter. In compari on , the 90K
byte MacDraw file that took 1392 sec
ond to print on the Mac SE/LaserWriter 
combination took only 1088 seconds with 
the Mac SE/Laser Writer IINT. 

The LaserWriter IINT was consis
tently faster than the LaserWriter llSC, 
with the exception of that 90K-byte Mac
Draw file. Since the LaserWriter IlSC 
does not use the QuickDraw translation 
and Postscript processing , it was able to 
print the large MacDraw graphics file 2 
minutes faster than the LaserWriter IlNT 
paired with the Mac SE, and 7 minutes 
faster than the LaserWriter IINT coupled 
with the Mac II . 

The LaserWriter IINT is a very capa
ble PostScript printer that ably anchors 
the middle of the Apple LaserWriter 
printer family . The price of a LaserWriter 
lISC- to- LaserWriter IINT upgrade is 
$2099. The fact that you can have a ONT 
by upgrading from a LaserWriter USC , 
and can upgrade the II.NT to a Laser
Writer IINTX, makes it a great choice for 
a small , growing office or 'M'.>rkgroup. 

And at the Top . .. 
When you exchange the LaserWriter 
IINT board for a LaserWriter JINTX 
board (a $2499 procedure), you enter a 
realm of seriou printer intelligence. The 
standard 11.NTX has a 16. 7-MHz Motor
ola 68020, I megabyte of ROM, 2 mega
bytes of RAM, PostScript version 47 .0, a 
50-pin SCSI hard disk drive interface, a 

Photo 3: The laserWriter II boards offer a full range ofconnectors. The IINTX 
board (top, left to right): ADB port, SCSI port, configuration DIP switches, serial 
port , Loca/Talk port. The ITNT board (middle , left to right): ADB port, 
configuration switches, serial port, Loca/Talk port. The ITSC board (bottom, left 
to right) : ADB port , SCSI port , board SCSI address selector, SCSI port. 

DB-25 serial port, and LocalTalk and 
ADB ports. Three SIMM ( ingle in-line 
memory module) sockets hold the on
board RAM , and by populating these 
sockets with I-megabyte-density SIMMs 
you can expand the board's total RAM 
capacity to 12 megabytes. It 's amazing to 
realize that there are 32-user supermicro
computers that have less raw horsepower 
than this printer. 

Unfortunately , I didn ' t get to sample 
the full power of the printer; the unit ent 
for review had the standard 2 megabytes 
of RAM and no hard disk drive. It was 
till the fastest of the LaserWriter , be 

they new or old. 
Installing the LaserWriter IINTX was 

just like installing the IlNT, a 5-minute 
procedure involving two screw and a 
LocaJTalk connection. The software in
stallation was unnecessary becau e the 
LaserWriter IINT and the LaserWriter 
IINTX use the same fonts. 

The LaserWriter IlNTX has the same 
11 resident fonts as the LaserWriter 
IINT, but where the LaserWriter IINT 
can have fonts downloaded to its RAM , 
the IINTX can store downloaded fonts 
either in its considerable RAM or on one 
of the chain ofhard di k drive that can be 
attached to the SCSI port. If you do add 
hard disk drives, setting the SCSI address 
of the printer is a simple matter of push
ing a button and watching addresses click 
past in a window on the LaserWriter 
IINTX board. The LaserWriter Font 
Utility let you download fonts into the 
LaserWriter's memory or to the hard disk 
drive. One problem in chaining a new 
SCSI hard disk drive off an ex.isling hard 
disk drive that' holding fonts is that you 
must refonnat both disks and download 
a.II the fonts again to add the new drive. 
This can be a major job if you are chain
ing a hard disk drive off a 40-megabyte 
drive already packed with fonts . 

If neither of these font options appeal 
to you, the LaserWriter IlNTX also has 
an expansion slot where you can instalJ 
font ROM board . In addition to its Post
script graphics , the IlNTX can emulate 
the HP LaserJet Plus and Diablo 630 
printers. With the variou ways of inter
facing with the printer and the number of 
fonts and emulations it offers, this is one 
of the most flex.ible printers around. 

The perfonnance of the LaserWriter 
IINTX is, quite simply, wonderful. 
When I paired the IlNTX with a Macin
tosh II, printing even large and complex 
files became a fa t procedure. The most 
striking example was the 90K-byte Mac
Draw file. This file took over 20 minutes 
to print on the LaserWriter/Mac 11 com
bination. When I printed it using the 
IlNTX with the Mac II, it tookjust 8 min

continutd 
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Sysgen brings you the 

best buys in backup. 


$795 
60Mb QIC-File™ 
• Compatibility with all PCs and PS/2s •w 

(New Q!C-File Plus available for 
PS/2 Model 50, 60 and 80 at $995) 

• 	 /reaming wpe technology with 
superior 90 IPS speeds 

• 	Dual read/write /r eads for ·i11111/ta
11eo1L1· backup and verification 

• 	Q!C-File and QIC- File Plus tapes are 
fully interchangeable between PCs 
and PS/2s 

$595 
60Mb Smart Image™ 
• 	Compatibili1y with nil PC a11d PSl2s 

( ew Smar/ Image Plus for PS/2 
Models 50, 60 and 0 at $795) 

• 	 treaming tape technology with 
superior 90 I PS speeds 

• 	Dual read/write heads for simulta
neou backup and verification 

• 	 mart Image and Smart Image Plus 
tapes are fully i11terchangeable 
between PCs a11d PSl2s 

S ysgen TM gives you a lot 
more backup for a lot less. 

Choo ea Sysgen \/'411 tape 
cartridge system or a Sysgen 
cassette tape ystem for all 
your PC and PS/2 backup 
needs. 

Or choo e other leading 
backup products from the 
complete Sysgen family, 

the 40Mb Bridge-Tape™ 
subsystem that 's PC and PS/2 
compatible, for total backup 
and data transfer flexibility. 

Sy gen backup ystems 
offer you the highe t 
performance at the lowest 
prices in the marketplace. 
With the proven reliability 
of 100,000 installed backup 

Ask your dealer for a Sysgen 
backup system or call the 
Sysgen hotline for more 
information. 

1-800-821-2151 

including the 120Mb Net ystem . And a #1 rating by 
File n• for backing up entire industry experts. SYSGEN 
Novell® networks and 	 IN ORPQ R ,\T ED 



REMAKING A CLASSIC 

MAC SE MACll 

90KMACDRAW 90KMACDRAW 

Printer Printtlme Printer Pnntllme 

Plus 24 :38 Plus 24:37 
llSC 16:10 llSC 9:51 
llNT 19:55 llNT 18:21 
llNTI< 7•52 llNTI< 7:57 

6KMACDRAW 6KMACDAAW 

Printer Pnntt1me Printer Print time 

Plus 1·05 Plus 0:59 
llSC 1:43 llSC 0:52 
llNT 0:55 llNT 0.53 
llNTI< 0:41 !INTI< 0:32 

MIXED TEXT AND GRAPHICS MIXED TEXT AND GRAPHICS 

Pnnter Pnnt time Printer Pnnttime 

Plus 3:49 Plus 3:43 
llSC 5:38 llSC 2:47 
llNT 2:53 llNT 2:41 
llNT>< 1.34 IJNT)( 1:24 

30-PAGE TEXT 30-PAGE TEXT 
12:00 

Printer Pnnttlme 9·00 
Pnnter Pnntllme 

Plus 4:49 6.00 Plus 4:39 
llSC 10:44 llSC 6:28 
llNT 4:30 llNT 4:21 
llNn< 4 11 llNT>< 4:04 

7-PAGETEXT 
4:00 

7·PAGE'TEXT 

Printer Prmt ime 3:00 Printer Pnntllme 

Plus 1:41 2:00 Plus 1:39 
llSC 2.22 llSC 1.30 
llNT 1 31 llNT 1·26 
llNTX 1·17 !INTI< 1 :12 

3-PAGE TE.XT 3-PAGETEXT 

Pnnter Print time Ponter Print time 

Plus 1.10 Plus 1.06 
llSC 1 10 llSC 0:49 
llNT 0:56 llNT 0:52 
llNT>< 0:49 llNTX 0:40 

LaserWruer Plus LaserWrrter Plus 


LaserWnter llSC LaserWri er llSC 


Figure I: These tests compare an original Laser Writer against the Laser Writer I/SC, /INT, and IrNTX.. The /JNTX. was fastest 
overall; the llSC was quicker than the /INT on complicated graphics or on very short rexr files. 
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REMAKING A CLASSIC 

A Forest Gave Its All 

for Benchmarks 


I went through ream upon ream of 
paper in resting the three pri nters 

against one another, the original Laser
Writer, and a stopwatch. I used two 
Macintosh computers- a Mac SE with 4 
megabytes of RAM and a 20-megabyte 
hard disk drive, and a Mac Il with 5 
megabytes of RAM and an 80-megabyte 
bard disk drive . With each combination 
of printer and computer, I used Mac
Write 4.6 , MacDraw 1.9.5, System 4.2, 
and Finder 6.0 .. 

To get results that apply to real-world 
situations, I came up with six bench
mark tests: a 3-page MacWrite docu
ment using Apple Macintosh Tech Note 
#154 ; a 7-pag MacWrite document 
(Apple Macintosh Tech Note #12); a 30
page MacWrite document composed of 
24 pages of BIX material and one of my 
old manuscripts spliced into the middle; 

utes. Speed like this can make a huge dif
ference in a large office or workgroup , 
where waiting for the printer can have se
rious effects on productivity . 

For most individuals, the IINTX will 
be overkill . But for graphic designers, 
engineers , or publishers who need com
plex graphics or pages outpUI on lener
sire sheets, and who need them in a hur
ry, the IINTX certainly fills the bill . In a 
large r ne two rked environment, the 
IlNTX has the power and expandability 
to provide most users with the services 
they need while not bogging down the net 
with queued-up print requests . 

New and Improved 
When a reviewer looks at any product 
that is supposed to be an improvement 
over and replacement of an established 
and successful product , the tendency is to 
look not only for improvements, but for 
those areas where the designers fumbled 
when they were adding features . I fol 
lowed this tendency and looked for slip
ups, tragic deletions , or simple mistakes , 
and the only possible problem I saw was 
the IINTX's requirement that you refor
mat the SCSI hard disk when you chain a 
new one- something you might be able to 
live with . Apple redesigned the Laser
Writer from the inside out, and I can ' t 
honestly say that the designers have done 
anything wrong . 

The output from the new Canon print 
engine was consistently darker and more 

a 6K-byte MacDraw File that prints on 
one page; a Mix.eel Text and Grapnics 
document using the 3-page MacWrite 
document with the 6K-byte MacDraw 
file inserted into it, making that docu
ment S pages long; and a 90K-byte Mac
Draw File composed of a complex Mac
Draw diagram that printed on 16 pages. 

All the tests were run with no INITs 
active on the host computer . For the 
LaserWriter IISC tests, I disabled 
AppleTalk . For the printers using 
AppleTalk, I removed the computer and 
printer from the larger network outside 
of the lab so that the printer would not 
have to spend cycles responding to other 
netwo rk traffic . After running the 
benchmarks and comparing the results , 
l reached a conclu ion that hould star
tle no one: The more you spend, the 
more power and speed you get. 

even than that from the first-generation 
Canon engine in my LaserWriter . When 
the output emerged from the printer, the 
options for stacking the pages saved a lot 
of time by putting the pages in the correct 
order for the type of software used . 

One of the biggest problems with the 
o riginal LaserWriter was the Jack of an 
envelope feed . Apple engineers have 
solved that problem with the addition of a 
special feed tray for envelopes . This sin
gle improvement makes the LaserWriter 
Il family much more feasible a general 
purpose office printers, instead of just 
specialized report and graphics printers . 

To top things off, Apple has taken a cue 
from the PC world and provided a clear 
upgrade path for users who want a low
cost , single-user QuickDraw printer now 
but who may need more from a printer 
down the road . By setting up the upgrade 
as a 5-minute procedure that can be done 
at any authorized service center , Apple 
h~s given LaserWriter HSC buyers great 
incentive to stay within the LaserWriter II 
family as their needs grow. From the en
try-level LaserWriter IISC to the top-of
the-line l..aserWriter IINTX , the new series 
of LaserWriter Ils should leave no one, 
except perhaps Apple 's competitors , pin
ing for the days of Laser Write r Classic . • 

Curtis Franklin Jr. is senior testing editor 
for the BYTE Testing Lab. He can be 
reached at One Phoenix Mill Lane, 
Peterborough, NH 03458. 
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$299 For 3-D C 

you can't be 

by spendi

thousands mo11--.-...:..J.l" 

You can spend thousands of dollars The compatibility that 
for three dimensional CAD software DesignCAD 3-D offers you means DESIGNCAO 3·D
and still not get the power and 
capability that DesignCAD 3-D 
offers for a remarkable $299! DesignCAD 3-D is 
proof positive that you don't have to spend a fortune 
for quality. 

DesignCAD 3-D allows you to develop and advance 
any design in 3 dimensional space, while providing you 
with features such as shading, hidden line removal, 
printer and plotter support. DesignCAD 3-D' exten ive 
file transfer utilities al low you to: transfer documents 
to and from IGES, DXF HPGL, transfer to GEM and 
Post Script and to read ASCII text fil es and X, Y, Z 
coordinate files. It allows up to 4 simultaneous views 
(any angle or perspective) on the screen. Complex 
extrusions, extensive 3-D text capabilities, auto 
dimensioning and a host of other 
features are all included with 
DesignCAD 3-D, all at no extra 
charge. 
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that it can be used with almost any 
PC compatible system. It supports 

more than 200 dot matrix printers, more than 80 plotters 
and most digitizer and graphic adapters. DesignCAD 
3-D can read drawings from most other CAD systems. 

The best reason to buy DesignCAD 3-D is not the low 
price, the performance or the compatibili ty. The best 
reason is the amazing ease of use. DesignCAD 3-D's 
powerful commands mean that you can produce 
professional 3-D drawings in less time than you thought 
possible. In fact, we think you'll agree that DesignCAD 
3-D is easier to learn and easier to use than any 3-D 
CAD system for IBM PC, at any price! 

he your loc•I computer d••l•r for DeslgnCAD 3 ·D, or contact: 

·:·:·American 
Small Business Computers. Inc. 

327 S. Mill St. . Pryor. OK 74361 
(918) 825-4844 	FAX 918-825-6359 

Telex 9102400302 
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PCS AND MACS WORKING TOGETHER 

PCs and Macs 

Working Together 


Emil Flock 

QuickShare, DaynaFile, 

and MatchMaker marry 

Macs and PCs 

Until now, passing files between IBM 
PCs and Macintosh computers has too 
often been a stormy affair, involving 
erial cables, communications packages, 

and speciaJ program lo try and match 
file formats. Now, a number of com
panies are trying to marry Macs and PCs. 
I looked at three different approaches 10 
bringing harmony to a two-computer 
de ktop: QuickShare from Compatible 
Sy tern , DaynaFtle from Dayna Com
munications, and MatchMaker from 
Micro Solutions. 

QuickShare ($465) consist of a PC ex 
pansion card with a cable to the Mac' s 
SCSI port, plus a bevy of programs. It of
fer high-speed ( 1.4 million bits per sec
ond on a Mac Plus or SE) data exchange 
and translation. As a bonus, QuickShare 
lets the Mac share the PC's hard disk 
drive. DaynaFtle disk drives ($595 and 
$849) plug into the Mac' s SCSI, allowing 
you to read and write PC files. Both 
QuickSbare and DaynaFile are accessed 
normally from the Macintosh desktop. 
MatchMaker ($149) i. a PC expansion 
card with a port and software that lets you 
read from and write to a Macintosh disk 
drive from your PC. 

All three products do a reliable job of 
moving information from the PC's data 
format to the Mac 's and vice versa. Un
fortu nately, that' le than half the job: 
File format translation is the real chaJ
lenge. None of these products meets it en
tirely, but each saves considerable time 
and work . I te ted the e products on a 
Mylex 386 running at 16 MHz with a 
Miniscribe 23-millisecond (ms) hard 
di k drive, a 1.2-megabyte floppy disk 
drive, and a 400K-byte floppy (Mac) disk 
drive; and on a Mac Plus with one inter
nal and one external SOOK-byte floppy 
disk drive. 

Fast Boots from a PC 
Want to double or triple the speed of your 
floppy-<lisk-based Mac? QuickShare can 
let your Mac use part of your PC 's hard 

di k drive-and even boot from it. With
out QuickShare , it take 39 econd to 
boot my Mac Plus from a floppy disk 
drive. With QuickSbare (and my Mylex 
386's superfa t 23-ms-access-time hard 
di k drive) , I can boot in 15 seconds. For 
someone who i continually crashing the 
Mac, this is a godsend . Besides , when 
you do crash the Mac , you can rum your 
head about 10 degrees, hift keyboards, 
and use your PC while the Mac reboots . 
(U nhappily, most non-hard-disk -drive 
Macs are 512Ks that don ' t come with the 
SCSI port necessary to use QuickSharc , 
but QuickShare is just about good enough 
to make you pring for the SCSI up 
grade.) In addition to faster boots, Quick
Share is up to 55 percent faster than the 
Mac 's floppy disk drive when loading 
and exiting Omnis 3 Plu Excel 1.04, 
Word 3 .01, and Ma Write 4.6. 

All this increa ed speed is really only a 
by-product of QuickShare' intended use. 
The real raison d '&re of QuickShare is to 
share files between PC and Macs. 
QuickShare helps widen the Mac/ PC 
niche- it' one of tho e devices that 
leaves you wondering how you ever got 
along without it. You get to concentrate 
on your work in tead of moving files 
around . File transfers through null 
modem cables using telecommunication 
software at each end are not cost-effective 
when compared to spending less than 
$500 for QuickShare. 

QuickShare comes bundled with soft
ware on tv,;o disks-one 3 \h-i.nch disk for 
the Mac and one 5 1.4-inch disk for the 
PC . PC Transfer i the ole inhabitant of 
the Mac disk. wllile the PC disk ha four 
files: QSINSTLL. EXE, QUICKSHR. EXE, 
QSPC.EXE, and MACDRIVR.BIN. You need 
a Mac with a SCSI port and an IBM PC 
XT- or PC AT-compatible computer 
running under MS-DOS 3. 1 or higher. 

Creating a Virtual Disk 
It takes 15 minutes to plug in the Quick
Share expansion board and connect the 
cable to your Mac 's SCSI port . The 
QuickShare installation package called 
QSINST.EXE, gives you a choice of two 
basic configuration : a minimum etup 
for file transfer only, or a larger setup 
where Macintosh files can be stored and 

accessed on the PC disk. Jn either ca. c. it 
c reates what the manuaJ calls a "virtual 
disk" on your PC's hard disk . It makes a 
directory, called \QUICKSHR, and a file in 
that directory called RFSOl, which be 
comes the virtual di k. In the minimum 
(6K-byte) setup, you have just enough 
room to run PC Transfer, but you cannot 
store Macintosh files on your PC's hard 
disk. You might choose this option if 
your Mac already has its own hard disk 
drive. 

The reaJ advantages of QuickShare ac
crue when you give it enough room for at 
least the Macintosh System and Finder. 
Then you can boot the Mac from the PC 's 
hard disk drive . If you allocate enough 
memory to QuickShare, you can put any 
or all of your Mac into h applications pro
grams on the PC' hard di k drive and 
run them from there. 

QUICKSHR.EXE is the device driver that 
makes QuickShare go. It gets copied to 
your \QUICKSHR subdirectory during in 
tallation , and you ' re expected to run it in 

your AUTOEXEC.BAT ftle. It takes about 
I7K bytes of RAM to activate the Quick
Share connection. 

Living Together, Working Together 
Since the Mac came out, my desk has 
been set up with the PC and the Mac 
cheek by jowl. When I got QuickShare, 
the two machine began to work produc
tively together for the first time. 

When they both try to access the PC's 
hard disk drive at the same time, each 
suffers a small degradation in perfor
mance. But it 's still one man, two micro
processors when it comes to throughput 
and "dual-tasking ." For instance, my 
Mac can copy files onto my PC's hard 
disk drive without SideKick 's Notepad 
eeming to slow down a bit, and Paradox 

386 can do a query on the PC without 
holding up my Mac spreadsheet. But run 
ning PC-Talk hangs up QuickShare en 
tirely , crashing the Mac-although re
booting the PC and reloading QUICK
SHR.EXE brings the Mac back to life. 

The Mac can be locked out when you 
try to boot if your PC i too busy doing 
disk acces es. For example, if Paradox is 
grinding away on a modify/restructure 
and you try to boot your Mac from the 
virtual disk, you get Unhappy Face num
ber OFOOOA , and you must flick your 
power witch to reboot when the PC ap
plication is finished with the bard djsk 
drive. This i because when the Mac's 
ROM boot sequence has to wait too long, 
it eventually produces a time-out. 

PC Drives for the Mac 
DaynaFile consists of external PC disk 
drives for Macintosh computer . o 

continued 
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PCS AND MACS WORKING TOGETHER 

QulckShare Dayna File MatchMaker 

Type PC expansion board for Macintosh disk drive to read PC expansion board to interface 
PC-to-Macintosh file transfer PC disk formats with Macintosh disk drive 

Company Compatible Systems Corp. Dayna Communications Inc. Micro Solutions 
P.O. Drawer 17220 
Boulder, CO 80308 

50 South Main St. 
Salt Lake City, UT 84144 

132 West Lincoln Highway 
DeKalb, IL60115 

(800) 356·0283 
(303) 444·9532 

(801) 531 ·0600 (815) 756·3411 

Size 5_. 25 by 3.88 inches 5 by 6.60 by 10 inches: 4.41 by 3.88 inches 
Single drive: 9 pounds: 
Dual drive: 12 pounds 

Features 1.4·mlllion·b !·per-second (mbps) Read/write of PC disks from Mac Copy, display. and delete files 
file exchange between PC and 
Mac 512E (with SCSI) or Mac 

desktop; Maclink Plus Translator 
included 

on Macintosh disks from PC; 
includes MAC.COM driver, 

Plus; 1. 75-mbps file exchange MAC2TEXT.EXE, and adaptations 
between PC and Mac SE; 4.2· of MS-DOS Ille commands 
mbps file exchange between PC 
and Mac II. Includes PC Transfer 
for Macintosh on 3112.inch disk; 
QUICKSHR.EXE. QSINSTLL.EXE. MAC· 
DRIVR.B!N, and QSPC.EXE for PC on 
51/4·inch disk: 10-foot SCSI cable 

Hardware Needed IBM XT, AT, or compatible Mac Plus. SE. II , or other Mac IBM XT. AT. or compatible with 
and Mac Plus, SE, II. or other with SCSI port 192K bytes of RAM; external 
Macintosh with SCSI port Macintosh disk drive with cable 

Software Needed MS·DOS 3.1 or higher Macintosh System 3.2 and MS·DOS 2.0 or higher 
Finder 5.3 or higher 

Documentation 68-page Installation and 91 ·page Guide, with index 56-page User's Guide, 
Operations Manual, no index no index 

Options 1.2·megabyte, 5V4·inch 
dnve: $255 (add·ln) 

1.44-megabyte, 3V2·inch 
drive: $355 (add·in) 

Maclink Plus OEM version: $95 
SCSI cable: $40 

Price $465 $595 (360K·byte 5V4·lnch drive) $149 
$849 (360K-byte SV•·inch drive 
and 720K·byte 3V2·inch drive) 

Inquiry 885. Inquiry 886. Inquiry 887. 

equipped, a Mac can read directly from tran sformer with extra- long cables data with your applications program in 
PC data di ks- and write to them as well , (which are a nice touch) ; and about 20 the second disk drive . 
right from the Finder. You need a SCSI minutes to install the software. There is 
port on your Mac. no power-on lamp on the unit, and it must Good, but Not Perfect 

DaynaFtJe works with the Mac Il, SE, be rurned on before the Mac (this detail Until I got my hands on QuickShare , I 
or Plu , or any Mac that ha had a SCSI is n ' t mentioned until well into the thought Daynafile was the cat 's pajama . 
port added. My review unit had two flop manual) . Two simple flicks of the wrist to remove a 
py disk drives: a 360K-byte 51.4 -inch It's impossible to shoehorn the Dayna disk from my PC and insert it into my 
drive and a 720K-byte 31h-inch drive. File driver (which requires 61K bytes of Mac-what could be simpler? Now that 
DaynaFile is al so available with l. 2 - disk space) onto the same floppy disk I'm spoiled by hard-wiring , it seems in
megabyte 5 IA -inch floppy disk drives and with the System, the Finder, and the convenient to use mere floppy di sks. 
1.44-megabyte 3 1h-inch floppy disk LaserWriter printer drivers and still have DaynaFile can provide as much a 3 
drives. room for any major applications pro megabytes of storage between two 1.44

It takes less than half an hour to install gram. For example, since System 4.2 megabyte drives , but it doesn ' t let me for
DaynaFile- about JO minutes to uncrate takes up 321K bytes, finder 6.0 takes up get floppy disks altogether , as Quick
it, cable its 50-pin port to the Mac ' s 25- 99K bytes, and the LaserWriter drivers Share can. 
pin SCSI, insert the terminator plug, require 75K bytes, that leaves only 244K DaynaFile deserves much of the praise 
choose a SCSI ID number on a rotary bytes on a single SOOK-byte disk . Without it's garnered; there are some problems, 
switch , and power up the unit through its a hard disk drive , you are forced to mix conrlnul'd 
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Maybe you dorlt thinkyou need 
anewwonlprocessor. 

Yes o

DD 


DD 


DD 


DD 


DD 


lfyou :mswer yes to just on of these questions, you 'U 
find that you' re a prime c:mdidate for anew adv:mced level 
of•vordprocessu1g. 

Do jOU create any of the following types of business documents: 
reports, plans, proposals, presentations, manuals, conLracts, 
documentation, specifications'? 

Do your documents call for mor Lhan words? Or have you 
considered a desktop publishing package lo mix graphics, 
spreadsheets or tables with text on a pag ? 

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

Have you ever had occasion to create adocument without sufficient 
time to tllm it mound? 

Is it critical that your documents look great? 

'/'uni //1 is page 01.·Prai1dfo/i.Ion 1/w dottPd 
line to.find ow 11'11y you may bea candidaJP 

for a whole new lerel of1cord processing. 

1' Hl1i."'1 l1.-u [)( t·lo11nwnt l"orp1.1f'i!HOtl l.oms. Lc\lus ~la.nu5';npl , I '.! 3. 
!"i) m1i11~m;, Fn-"l..·l.tntt> Jnd Gr:.11hWr1\PrUn> rog~StPrt'fl tradf'nMr "'• 1f l.n1u.~. 
1~~·~11m11•n' f"orr11;1r:u :on l\m&·npt tS a fljiWit~·n'd ~~mar · 1Jf ,.\(haUr 

I
S\~tf'lru. Int \utol'..All LS ::i ri.:g tsti• rl'd lr.ll'h11m,,rk uf \ ul4(il-s~ h\l 

L----~----- ' • \bmi!' r1pt ;mil M,u11u.:r1pt 1 alu..lltc.n lir:1l,.. 'QUlrt' ~l:!i< ;i1Mi ;1 ltou1' th9. 



youdo need 

processor. 

Ifyou answered yes to just one of 
these questions, you are acandidate 
for LotussManUSCiipt* 2.0. 

fanuscript is specifically d signed for 
documents with tables, graphics, auto 
rnatic nwnliering and tables ofconlenLs, 
cross-rPfi rencesor indexes. It can easily 
handle routine concspondcnc • too. 

Manusc1ipt merges text with graph 
ics created in 1 -2 -3~ S:i mphon:i~ 
F'reelance• Plus, and Graphwriter2 LI , 
as w Uas Postscript~ .TIF..P X, 
AutoeAD• files and more. And it 's 
great at handling tables. 

1anuscript has many editing feature 
and even provide for re\'i w r's com
ments. Our draft. opies look just like 
U1e final version , wiU1 Lhe right type
faces . graphics and tables in place. 

~ 

Manuscript easily supports major revi- ~ I 
sions to text data , and format, o that ] I 
last minute changes are a cinch. Plus 3 
it can link your most urrem 1-2-3 or 
Symphony spreadsh data t tables 
in your document. 

Manuscript produ es higher quality 
pages than conventional word proces
sors, with sophisticated hyphenation 
and juslification, plus balanced news 
paper-sty] columns previously available 
only on high-end publisl1i.ng systems. 

Manuscript 2.0 gives youall 
he advantages of full-featmed 

word processing along with th 
powerful design and typeset
ting capabilities of desktop and 
electronic publishing-for th 
highest quality printed pages. 

1fy anUSCiipt. Order our ··15 
demo kit and get 
working software 
and a tutorial 
manual.* all 
1-800-345-1043 
and ask for demo 
kit ACC-1450. 

Lotn, Manus ript 2.0 
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but they're mostly nits. lf you open the 
disk drive door on the DaynaFile before 
ejecting the disk from the Mac desktop, 
you get a beep and a diaJog box: Please 
insert the disk : Untitled. When you 
close the drive door again , the system 
crashes . This i one of those intermittent, 
nonreproducible, goes-away-when·the
doctor-comes annoyance . PC users need 
to train themselves to ask the operating 
system's permission to eject a disk. 

Having a DaynaFile connected to a 
Mac Plus slow down the operating sy 
tern somewhat. There's a lag when you 
reru.rn to the Fmder and the screen icons 
are refreshed-and there are often two 
extra icons . Additionally, when you load 
a Dayoafile-produced .WKS file into 
Lotus 1-2-3, it takes considerably longer 
than loading the same file saved by Lotus 
1-2-3 itself because it's necessary for a 
conversion routine to parse the file . 

Mac Drives for the PC 
MatchMaker forges a marriage of conve
nience between IBM and Macintosh data 
formats. MatchMaker is an inexpensive 
expansion board for a PC· you plug a 
Macintosh disk drive into it. 

MatchMaker takes about 15 minutes to 
install and comes with a software device 
driver , MAC.COM (38K bytes for your 
AUTOEXEC.BAT file). You can plug any 
Macintosh floppy disk drive into Match
Ma.ker-800K-byte or 400K-byte, Hier
archical File System (HFS) or Macintosh 
File Sy tern (MFS). MatchMaker re 
quires an IBM PC XT, PC AT, or com
patible with a minimum of i 92K bytes 
of RAM. 

Many types of files can make the leap 
between operating systems with Match
Maker' s help . MatchMaker's device 
driver provides M-prefixed versions of 
familiar PC commands: MType, MDir, 
MCopy, and MDel, although what hould 
be calJed MFormat ends up illogically as 
Minit. Minit letS you choose between 
three possible formatS (/H for HFS, fM for 
MFS, or /1 for 400K bytes in an 800K
byte disk drive). For HFS disks, the di 
rectory commands (e.g ., MCd, MMd MRd, 
and MTree) are active. 

MCopy provides a good deal of flexibil
ity with the e optionaJ parameters: /B for 
binary, /Cxxxx (where xxxx let you 
specify a file creator). /D for data fork, !R 
for resource fork, /Fx.xx for file type, fL 
to lock a file, /I for DOS image files, and 
IT for text files. For example, C>mcopy 
m: chap*. wor a : book. don copies every 
chapter of a book from the M (Match· 
Maker) drive into a DOS file on the A 
drive . This can produce an entire book in 
one file, concatenating the chapters auto
matically . MCopy would assume the IT 
(text) option in this case. 

Another advantage of MCopy is the abil
ity to specify a file type. Ifyou do so with 
the {Fxxx..-.c option (where ){)()(){ is the 
four-letter file type), you can double
click on the document and it will be 
loaded into its application . With Quick
Share and Daynafile transfers, there is no 
provision for specifying the file type . 

Lots of Features, Lots of Switches 
At first I could fonnat only MFS disks 
with MatchMaker; it wouldn't hanc!Je the 
HFS and kept crashing my Mylex 386. 
Then, at the suggestion of Micro Solu 
tions , I recopied the release software onto 
my hard di k drive . The MatchMaker 
hardware performed admirably there
after, but time and date tamp were not 
retained. 

Because there are so many commands 
and so many options , Match Maker' s 
M-prefixed commands aren ' t as easy to 
use as QuickShare's PC Transfer or 
Daynafi le ' MacLink Plus tran fer soft
ware. An un ophi ticated filter program 
called MAC2TEXT. EXE comes with Match
Maker to bring MacWrite files into DOS. 
The skimpy PRINT.ME manual addendum 
gives seven lines about MAC2TEXT, ex
plaining that you need the /I (image) op
tion when you Mcopy a MacWrite docu
ment before running MAC2TEXT to convert 
to DOS format. Unfortunately, the re
sulting fLle does not retain print enhance
ments made under MacWrite. 

PRINT.ME consigns aU of 19 additional 
line to two further rules of thumb: You 
can use Save As in MacWrite and choose 
text only if you don ' t want to bother 
with MAC2TEXT at aJI, and you might want 
to check out Document Content Archi 
t.ecture (DCA) if you mind lo ing all 
print-formatting information in 
transition . 

The simple ASCil PRINT.ME file itself, 
for example , i easily MCopyed to and 
MTyped from MatchMaker's M drive. But 
if you don ' t use the /T (text) option with 
MCopy on a sing le-spaced file like 
PRINT.ME, it comes back double-spaced 
with MType. 

Matc hMaker does not address the 
broader problem of file translation be
tween fonnats other than MacWrite and 
DOS text files . The MatchMaker docu
mentation pretty much ide tep the 
question of what to do with non text files . 
For instance , there is no indication of 
how to take a PC Symphony worksheet 
into an Omnis 3 Plus database on the 
Mac . Nor is there any mention of what to 
do with Mac Word files to make them us
able under DOS with WordStar . 

For $149, MatchMaker can help ferry 
files back and forth between your ma
chines- a bargain at 2 or 3 times the 

continULd 

http:PRINT.ME
http:PRINT.ME
http:PRINT.ME
http:PRINT.ME
http:publisl1i.ng


VIDEOTRAX DATA BACK-UP. 

VIEJUSTINTRODUCEDll 


AND ALREADY 50 MILLION 

PEOPLE OWN HALF OF IT. 


~-.....""llP- backup modes that keeps it 
imple: 

Available t ftadlO lhaek Compuier Cen1ers•1PlosComputerCenters 
and other fine computer dealers worldwide. 

1er 1 human in the hemisphere who 
vns a standard VCR ha. half of 
hat's needed o back up data. The 
st of what you need is neatly con 
ined on the newVideotrax con 
)Jler board by Alpha Micro. 
Slip th half-size Videotrax board 
to the expansion slot of any PC. 
eaning any IBM, PC, XT,AT, Com

paq• 386 or true compatible. 

qh-lech. Ope11 _tj01<r PC and slidR /h(' amtroller lx1ard 
1 0 any r. q 11J11.Sio11 slol lou•tech. Hook uµ VCR10 com
rer with standard rom1ecll'lr cables. 

onnect th comput r to a V R with 
andard connector cables. And, as of 
1aL moment, you arc under the pro 
ction of a highly sophisticat d trin 
:ntly r liabl e, data backup . .vst m. 
In fact exhaustive testing and the 

1ng term xperience of over 20000 
lpha licro users have prov 'TI Video
ax l ch nology to be rnor reliable 
1an any other backup option avail· 
Jle .Mor ' dep ndable, even, Urnn 

the hard disk you're overing for. 
QUICK TUDY 

Videotrax has been designed to 
extremely demanding standards. 
So hatitwon'tputalotofdemands 
on you. Anyone who can run a 
VCR knows mos of the drill.The 
rest is overed by our menu-driven 
software. By clear, concise docu
mentation. And by a range of 

Insert a blank video ca 
s tte tape and follow the direc
tions which appear on screen. 
These guid you through the 
painles step for copying or 
re ·toring an entire hard disk, 
specific files, or only fil e. mod 
ified since th last backup. 

M anwhile, \ ideotrax rigor· 
ou Jy monitors it· 

~!:I-..... s lfforproper 
functioning. 
WE MAKE 
THE VCR 

PART OF IT, 
TOO. 

If ou like, opt fi r 
om enhanc d Videotrax 

VCR and experience the 
extra joy of its automatic un
attended backup capabi litie . 

It will be a mo t prudent invest
ment. Because, for the price of 

taping Dallas you can preserve your 
most precious data. p to 
80MB on a single 

cas ette, at le s than a tenth of the 
cQst of str a mer tape. 

And now the price is low. Just $399 
for the board and $1199 for the board 
and nhanced VCR,.§.1!.ggested retail. 

And of cours , if you ever req uire 
en ice, your authoriz d lpha Micro 

dealer and our worldwide 
network of fac ory .service 
centers will provid ' all the 
support you need. 

For the name of your near· 
st Videotrax d al er, call Alpha 

Micro at 1- 00-992-9779. In 
California,call l-800- 21-0612. 

Th ideotrax Syst rn . 
It' a great I ap forward in 
backing up. 

Circle 15 on Reudtr Service Card 

(DEALERS: 16) 
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price. But don' t expect much translation 
help from this package. 

Transferring Is Not Converting 
All three vendors claim to have the file 
format mountain climbed, but I'm here to 
tell you horror stories about translation. 
Just keeping track of the names, let alone 
the features, of all the translation soft
ware can g1ve you a headache. Qwck
Share comes with PC Transfer and 
QSPC . DaynaFile has Mac Link Plus 
Local Mode, and MatchMaker provides 
the MCopy command. I had grandiose 
plans to prepare benchmarks comparing 
translation times, but I got few files trans
lated to my atisfaction. So I logged the 
glitches, goofs, inconveniences, and in
congruities instead . 

Aside from its MCopy command, 
MatchMaker opts out of the translation 
fray. The company has done a compe
tent, inexpensive piece of work for trans
ferring files, and its engineers say a good 
translator would have cost another year. 
Micro Solution relies instead on third 
partjes for translation software but makes 
no specific recommendations in the man
ual. Over the telephone, the company 
refers you to Apple File Exchange and 
RDOC/X . 

QuickShare's PC Transfer software 
smoothly effects the change in data for 
mat from PC to Mac or vice versa. But if 
file fonnat alterations are required, PC 
Transfer offers only partial solutions; the 
task is too difficult in some cases, absurd 
in others. 

PC Transfer has built-in translation 
software that gives indifferent results in 
many cases, but ii isn't because the com
pany hasn't tried hard . You get a choice 
of five translation options. Copy appro 
priately is the default , which decides 
on a translation fom1at-text or MacBin
ary- for itself as it moves through a file 
byte by byte. Printer Capture is the 
fifth choice. 

"QSPC" stands for QuickShare 
Printer Capture. Compatible Systems has 
tried to provide a universal PC-to-Mac 
text and graphic converter. This is the 
scenario: You reconfigure your PC appli 
cations program to drive the IBM Graph
ics Printer. (It is assumed that your PC 
applications al l have IBM Graphics 
Printer drivers.) QSPC . EJ(E is a memory
resident program (using SK bytes of con
ventional RAM) that redirects printer 
output to a file, filtering it all the while. 
You produce this print image file and use 
PC Transfer to change it to the Mac data 

format. Then you shouJd be able to load 
the transferred, translated file into the 
target application. 

To take a specific Printer Capture ex
ample, suppose you have a SK-byte docu
ment file in WordStar on the PC that has 
several centered lines, is right-justified, 
and has one sentence of underlining and 
one with boldface. You tell WordStar to 
print the file, but it never gets to the 
printer because QSPC jumps up and lets 
you redirect it to a disk capture file . 
When the capture is finished, QSPC 
waits 2 seconds and then beeps, indicat
ing that the file has been closed (total 
time elapsed is about 4 minutes) . 

When you hand that capture file to PC 
Transfer, you get a MacWrite file that ap
proximates its WordStar antecedent (an 
other 4 minutes). Too bad that the lines 
that were centered aren't centered; 
they're not flush right , either. The right 
justification is lost in those paragraphs 
that contain underlining and boldfacing 
(but at least those print enhancemems are 
intact). The origina1 2-page document 
becomes 3 pages in translation- the last 
page i blank. All in all, it takes about 15 
minutes in MacWrite to fix it. That's a 
total of almost 25 minutes of shenanigans 
to transfer a file you couJd have typed in 

Choosing a laser printer? 
Easy. 
Pick one equipped with Adobe'" Post· 

Script software. Postscript is a page descrip· 
tion language that comes as resident sottware 
in leading laser printers. And it's the first and 
only standard adopted by virtuallyevery major 
company in the computer industry. 

Which means printers equipped with 
Postscript software work with any comput
ers you now have. Or plan to get. Including 
IBM PCs, Macintoshs~ minicomputers. and 
mainframes. 

So you get complete vendor indepen

l:SriCR1PT·i
~~RWARE 
dence. And total flex ibility. 

let's say you have a report , proposal or 
newsletter that needs printing. Just use any 
printer in the office that is equipped with Post
script software. From low to high resolution. 
Even color. It's your choice. 

And only printers equipped with Post
script software can handle the most powerful 
electronic publishing and graphics software 
tools in the business. 

like the Adobe Type l ibrary. With hun
dreds of typefaces to expand your range 
of communication. 

Adobe Illustrator'" software. A program 

• 


that lets anyone draw like a pro. From the 
simplest to the most complex art. 

And Display PostScript'"-system sett· 
ware that brings the power of PostScript to 
any PC or workstation display. 

For details on any Adobe product, call 
800·29-ADOBE. In Alaska and Canada, 
call (415) 962-2100. 

And see how being picky actually 
increases your choices. 

PmlSo'IQil1tr..f9Qiil.W'«ll'~olAmc.45fllll!M~ ~,...,.~ tr....,.al~~M:llChnll& ~lllll"ll~'P~ol~~ TI; old:Jtlll ll.Pm .... o.p.-.,.~.ro.Adut-1 ... ll"~·~QI~~~ 
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from scratch in about 10 minutes. Simi 
larly, an Excel spreadsheet saved in . W'KS 
fonnat and translated/transferred by PC 
Tran fer doesn ' t fare very well. 

On the graphics side, 1was able to get a 
Symphony .PIG file into MacPaint using 
QSPC and PC Transfer as the intennedi 
aries. The transition bet'Neen MacPaint ' s 
72 dots per inch (dpi) and the 11216-inch 
IBM Graphics Printer format QSPC cap
tures i le than graceful . And you can 
forget about going from MacPaint into 
Symphony, although you can transfer and 
store MacPaint flies in MacBinary fonnat 
on the PC. 

Too Many Formats 
For an extra $95, DaynaFile offers Mac
Link Plus LocaJ Mode to provide some 
help. Unfortunately, there are limitations 
to the help it provides. How i MacWrite 
supposed to respond lo WordStar 's use of 
its extended character set, for example? 
You can try running WordStar's 
PRINT.TST file through MacLink Plus (or 
QuickShare's QSPC or MatchMaker's 
MCopy) and talcing a look in MacWrite. 
MacWrite finally gets so befuddled that 
the last two pages are all in underline/out
line/shadow/superscript/subscript. Dot 
commands are ignored . Likewise, a 

MacWrite document gets short shrift in 
WordStar: Double-width stands in for 
shadow text , and outline becomes strike
out. And this is the easy stuff. 

It gets worse when what you really 
wanted was a Macintosh Word document 
coming over from WordStar (MacLink 
Plu doesn't do thi conversion-or win
dows, for that matter) . You have at least 
two less-than-palatable choices. You can 
open the MacWrite file that MacLink 
Plus has created in Word , which gives 
you a dozen alert boxe staling Error 
encounter ed- ignoring pa.rt of Mac
Wr i t e f ile. (That 's right: It skips the 
material entirely.) Or you can try to load 
your original WordStar file into Word on 
the PC (if you have a copy) and feed the 
Word-fonnatted file to MacLink Plus to 
convert to the Mac format. 

Suppose you want to get a Paradox 
table into Omnis 3 Plus on the Mac. It 's 
straightforward enough (if unsavory) to 
export the table via dBASE format with 
Paradox ' s Tools/Exportlmport. Then 
MacLink Plus will shovel it onto the Mac 
in Data Interchange Fonnal (DIF) , with 
running commentary as to exactly what 
cell i being converted: O Warnings, 0 
Error s. When you invoke Omnis 3 Plus 
and locate the Import data menu , you 

find you have to make a field list- it can ' t 
come up with its own field names or fig 
ure them out from your DIF file. There
fore, you have to type in the field names 
yourself before Omnis can finally import 
your Paradox table. 

QuickSbare Gets the Nod 
All three products are impressive , but my 
preference i for QuickShare. It has the 
best transfer and translation capabilities, 
and it gets big brownie points for giving 
my Mac a hard di k drive . 

Dayna File, though expen ive, pro
vides utilitarian , high-test disk (not sim
ply file) transfe rs . MatchMak.er i quite 
a value . It's no mean feat to resurrect 
an old 400K-byte disk drive cum boat 
anchor (that cost $400 when new) to do 
important file movement between oper
ating systems. • 

Emil Flock runs Computer Hand Holding 
(San Francisco, California), which spe
cializes in third-party telephone technical 
support . He is coauthor of The 
Shareware Book: Using PC-Write , PC
Ftle, and PC-Talk (Osbome/McGra w
Hill , 1986) and WordStar: The Second 
Phase (Scotl , Foresman & Company. 
forthcoming). 
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" ... the speed, print quality, and 
other thoughtful features of the 
ALPS P2000 ... make this wide
carriage 9-pin matrix printer my 
favorite new printer of the year~' 

"The ALPS ALQ300 and 
P2400C are both rugged 
wide-carriage dot matrix 
printers with excellent 
letter quality type ... " 

'~PS America keeps on com "To distinguish letter-quality
ing back with more attention from daisywheel output re
getting dot matrix printers:' 

-

quires a magnifying glass:' 

PC Week 

It takes some awfully good PC has become one of the fastest growing 
printers to generate reviews like this. printer companies in the nation. 

But if you're not easily swayed Which should come as no surprise. 
by public opinion, consider this: After all, ALPS printers give you 

Since our first print more for your money. Like 
,....,.___....____....,_ speeds up to 400 cps. ers were introduced 

in the U.S. in late 1985, Seven-color printing. 
ALPS America Snap-in/out, inter



'~ .. so quiet that we doubt 
even a library would need 
the quiet' mode~' 

World 

"In almost every phase of con
struction, ALPS seems to have 
relied on sturdier materials 
than it might have had to
something which is a definite 
advantage for the user:' 

changeable 18- and 24-pin print heads. 
An array of paper feed methods. And 
full compatibility with most all the 
leading PCs and software. 

But as good as the ALPS look on 
paper, they look even better in person. 

So call us for a free demo or 
more information at 800-828-ALPS. 
CircU 18 on &lllltr ~met Card (DEALERS: 19) 

"... its controls are the 
most accessible of any 
printer we have used ... " 

"... a real workhorse 
printer that prints faster 
than others in its price 
range and is loaded with 
features ... " 

In California, call 800-257-7872. 

Or settle for printers of a lesser type. 


ALPS 

AMERICA 

IT'S TilVIE YOU SAW TIIE ALPS. 

0 1968, ALPS America. 
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CLEO is your SNA or BSC Gateway 

CLEO 
now delivers 

3278 coax cards 
at 1795.0~ 

· ~ 

Remote Sites Communication 
What ver your industry, your remote 
computers n ed to bare information with 
our mainframe. Or, they need to exchll.Ilge 

data with other remotes. In either case, you 
need a total olution at the remotesi1es. You 
need oft ware, hardware imerfaces and 
mod ms that all work rogccher smoothly. 
You need CLEO! 

LEO sofrw:m= product allow micro
computer.; 10 communica1e with mini
compu1ers and mainframes, and to emulate 
their worksc:uion . ince 1981 CLEO has 
provided rem 1e communications between 
micro and nWnfr.une for the: automotive, 
insurance, media.I and banking industries. 
Today ver 66,000 CLEO users worldwide 
arc running n all major brands of micro
proc . The great t number of these 
use.rs run CLEO 'Oftw.uc on IBM Ptrso02l 
Computers and NETBIO LAN . 

Complete 
Software/Hardware Package 
Every CLEO package cont.aim all the oft
w.tre and hardware accessories needed at the 
remote ite. Your selected CLEO SNA or BSC 
software is packaged with I) an internal 
modem card for diaJ-up applications, or 2) 
an interface card and cable for use with your 
existing modem.There's no waiting for oon
CLEO add-ons. And, you get prompt, single-

Package prices 
range from $795.00 for 
mo t stand-alon packag , up 10 St ,995.00 
for the 32-u S A gateway. 

Call us today 10 discuss 
your application. 

CLEO Software 
1639 orth Alpine Rd. 
Rockford, rt 61107 
Telex 703639 
FAX 815/39 -6535 

Headquarters: 

SA: 1-800/233-2536 
Illinois: 1-800/422-2536 
lmerruuionaJ: 815/397-8110 
Sales and Dlstribud on, 
Bcnclwi: 31(71)215281 
C:uwb. East: 800/361-318.5 
<:anada. I : 800/361- 1210 
~da. Mooun.l: 5141737-3631 
COi robl2 • . A.: 121n266 
Denmark: 1628300 
Engbnd: Q908667737 
Fruice: 1468611 6 
h2Jy, (03 1) 634 562 
M ico lry: 596-55.39 

CLEOm 
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SOFTWARE REVIEWS 


D 
Microsoft Windows 2. 03 


and Windows/386 


We've all waited a long time for 
these: Microsoft Windows 2.03 
for the 8088 and 80286 CPUs 
and Wiodows/386 for the 80386 
CPU. The first version of Win
dows was slow; it did not sup
port concurrency, nor did it di 
rec t ly use more than 640K bytes of 
memory . It also required more complex 
so ft ware development with limited 
choices of development language (mainly 
a Microsoft C toolbox) . 

Version 2.03 ($99) is faster than the 
original Windows product and makes the 
bes t of microcomputers without the 
80386 chips. The 386 version ($195) offers 
true multitasking, thanks to the power of 
the 80386. Microsoft claims that both of 
these versions strongly resemble the Pre
sentation Manager of OS/2. There are 
many aspects that are common between 
Windows 2 .03 and Windows/386 , and if 
you learn to use one, you can (to a good 
extent) utilize the other version. 

The Windows 2.03 environment runs 
on the IBM PC, XT, AT , PS/2s, or com
patibles. It runs under DOS 3.0 or higher 
and requires 512K bytes of memory, and 
you can use any addjtional memory (ex
panded or extended) with the SMART
Drive disk cache to enhance the system 
speed . You will need up to 2 megabytes of 
hard disk space to copy files from the 
seven 360K-byte distribution disks. You 
will also need a graphics adapter compat
ible with CGA, EGA, Hercules , or VGA. 

The Windows/386 environment re 
quires you to have an 80386 CPU, with I 
(preferably 2 or more) megabytes of 
memory , including extended or ex 
panded memory . A high-density floppy 
disk drive is required to read the three 
distribution rusks of thjs version, while 2 
megabytes of hard djsk space are needed 
to store Windows files. Windows/386 
mos under DOS 3.1 or higher. You will 
aJso need a graphics adapter compatible 
with CGA, EGA, or VGA. For both ver
sions, a mouse is optional. You might 
find that building reflexes for the combi
nation keys works better. 

Namir Clement Shammas 

eters or alter the speciaJ inslrucAn updated version and a 
tions . The WIN. INI file repre
sents a new variation of themultitasking environment for 

80386-based systems 

Setup Considerations 
The serup of Windows 2.03 is easy and 
stra ightforward. A SETUP.EXE ut ility 
guides you to select the various machine, 
printer, display , and mouse optjons. I 
was able to run Windows 2.03 without 
modifying my CONFIG.SYS or AUTO
EXEC .BAT files. For this review, I in 
stalled Windows 2 .03 in my second 
(card-type) hard disk and was able to run 
it successfully. I could not do the same 
with Windows/386, however. I had to in
stall that version on my main hard disk , 
and I could not access the second hard 
ctisk. You can use the AUTOEXEC.BAT (or a 
specialized batch ftle), or you can issue a 
normal DOS command to invoke Win
dows 2 . 03. 

The setup ofWindows/386 is similar to 
that of Windows 2.03 : You need to re
move any RAM-resident pop-up uLi lities, 
such as SideKick and Super Key. To use 
Windows/386, you have to c reate new 
CONFIG.SYS and AUTOEXEC.BAT files . If 
you plan to use Windows/386 con is
tently, you must make the changes to the 
files io the main hard disk directory . The 
other alternative, which I used for thi re
view ' is to prepare a separate boot rusk 
which should contain new versions of 
CONFIG. SYS and AUTOEXEC .BAT. The 
CONFIG.SYS files should DOI install the 
usual RAM-disk drive. Instead , you may 
install the Windows SMARTDrive disk 
cache. The AUTOEXEC .BAT should not 
install any RAM -resjdent pop-up util
ities, since Windows/386 can easily and 
intelligently manage them. You can use 
the AUTOEXEC .BAT fil e to i nvoke 
Windows/386. 

The Windows environment uses the 
text file ll IN . INI to store various system 
parameters and specia l instructions. You 
can edit this fil e to fine-tune the param

combi ned AUTOEXEC.BAT and 
CONFIG .SYS file s in DOS . 
Among the interesting options 
is the list of " load " and " run " 

programs. Whenever you load Windows, 
the applications shown in the load list 
automatically load and display as icons. 
Similarly, the run list names the applica
tions that automatically execute when you 
load Windows. The programs list defines 
the program file-extension names . This 
List is set to EXE, COM, and BAT, and the 
MS-DOS Executive window uses it to 
select program files for the directory 
display. The WIN.IN! file enables you to 
specify numerous parameters, such as 
spooling status, printer selection, font se
lection, I/O port selection, and beeping 
status. I look forward 10 seeing future 
DOS versions support a file similar to 
WI N.IN!. 

If you are afraid of corrupting the 
WI N.IN! file with your text erutor, Win
dows has another, more formaJ, route. 
You can alter many of these parameters 
by accessing the control panel , wruch is a 
window with menus that permits you to 
add or delete fonts and printers, alter 
window colors, change communication 
ports and data transfer rates , and so on. 

The MS-DOS Executive 
When you invoke e ither Windows ver
sion, the MS-DOS Executive windows 
appear. ln general , there are three rusplay 
levels for any windows application: full 
screen, window , or icon . Only Win
dows/386 is able to support these three 
levels of display for standard programs 
(i.e . , those not designed as Windows-ori 
ented applications) . An application in 
either full -screen or window display uses 
the upper screen line to ctisplay the con
trol-menu box, a title bar, and the maxi
mize/minimize boxes . The latter boxes 
permit you to go between a full screen, a 
window, and an icon display. 

continued 
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Table 1: Comparing loop timings for the benchmark programs reveals that 
Windows 2. 03 and DOS are able to rUll the benchmark programs aJ the same 
speed. The results also reflect the slowing down ofthe benchmark programs 
as Windows/386 allocates less resources for it. This is particularly in1eresting 
when you compare the timings for the exclusive, foreground, and 
background execution modes. 

Environment Mode 

PC·DOS3.1 NIA 
Wmdows2.03 N/A 
Wmdows/386 Exclusive 

Foreground 
Background 

Windows applications use the second 
line to display their menu bars. You can 
use a mouse or key combinations to ac
cess the boxes in the top line or the menu 
options in the second line. The control 
box of any application enables you to 
manipulate the related window in the fol
lowing ways: move, resize, manipulate 
the display status (e.g., maximize or min
imize the window), close, or restore. At 
that point, the window displays any 
option that is not available to you by using 
blurred characters or faded colors. With 
Windows applications, you can use the 
close command to end the applications. 
With tandard applications, you need to 
exit them using their own particular 
commands first, and then close their 
windows. 

The MS-DOS Executive window is the 
launching point for many applications. It 
displays the names of the files and subdi
rectories of the current directory. Subdi
rectory names are displayed first in bold 
characters, and the list of sorted file
names is shown in normal characters. 
The Executive window also displays the 
current file or subdirectory selection in 
reverse video. Since you do not have ac
cess to a command-line processor, you 
must perform everything using pull-<lown 
menus. The MS-DOS Executive win
dows have three menu options: file, view, 
and special. The file menu offers you the 
ability to perform a number of intemaJ 
DOS comm.ands, such as rename, copy, 
and delete files, as well as load and run 
programs. These options work on the 
currently selected file. 

Among the interesting features that I 
found in the MS-DOS Executive is that 
you can mark multiple files for collective 
copying or deletion. A File command 
lees you load an application and its related 
data file by simply loading the latter (this 
is similar to how the Apple Macintosh 
'W'Orks). For example, if you load a text 
file created by the Window word proces
sor WRITE.EXE, you create a special icon. 
When you click on the icon, you find 
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Time (seconds) DOS time 

15 100% 
15 100% 
19 79% 
23 65% 
26 58% 

yourself in a word-processing e ion 
with the text file being displayed . 

The view menu enables you to view 
files in either a short format (just the file
name) or a long format that includes file 
size and date/time stamps. You can also 
elect to display all or some of the ftles, or 
just programs. The MS-DOS Executive 
displays the filenames sorted by name, 
date, size, or time. The "special" menu 
offers more important cmrunands that 
you would generally use less frequently . 
These options permit you to create a di
rectory, change the current directory, 
format a disk, create a system disk, and 
set the volume name. 

The two Windows versions come with 
the same set of applications, which vary in 
usefulness . Among the most versatile are 
Write, Paint, Terminal, Cale, PIF Editor, 
Notepad, Cardfi.le, and Clipboard. Other 
applications are the famous Clock pro
gram and the Reversi game. The Write 
program provides you with a scaJed-<lown 
version of Microsoft's full-fledged word 
processor, W>rd. In addition, the t'W'O text 
files produced by either word processor 
are compatible. Write is also able to read 
pure ASCil text files . The manual dedi
cates about 100 pages to Write. 

The Paint program i the other major 
Windows application, with about 70 
pages dedicated to it in the product man
ual . You can regard Paint as a scaled
down version of the Macintosh popular 
MacPaint program. Paint supports draw
ing tools , such as the paint brush , pen, 
spray paint, color filling bucket, empty/ 
full shapes (e.g., rectangles, triangles , 
circles, ovals, polygons, and freehand 
shapes), and the rubber band. 

Both versions of Windows let you cut, 
paste, and copy text between different ap
plications. For example, you can copy a 
drawing from Paint onto the Clipboard 
and then paste it into a Write text file. 

Launching Applications 
Under Windows, the proper way for 
launching standard applications requires 

the use of program information files 
(PlFs). These files give the Windows en
vironment more information on the appli
cation, such as its directory location, 
memory requirements, and display 
mode, for example. In a sense, PIFs rep
resent a new class of batch files (you can 
still use .BAT file3) . The PlF editor is an 
application supplied co create new PIFs 
and edit old ones. 

Through PIFs, you can specify the file
name to invoke an application, the pro
gram title to be displayed, the program 
parameters, the disk directory, and the 
memory for the application you are 
launching. PIFs also handle interaction 
with the display, communications ports, 
memory, and the keyboard. In addition, 
they store the status of program and 
creen swapping, and they optionally 

close a window when you exit an applica
tion. The Windows/386 environment also 
offers the option of setting the execution 
mode of the application. 

PIFs make it easier for the environ
ment to manage the applications that you 
launch. They also give you a section level 
of batch-like control. I hope that future 
text-based DOS versions support both 
batch and PIF programs, like Windows 
does. 

PIF can work with batch files in Win
dows/386 to invoke standard applications 
and their accompanying RAM-resident 
pop-up utilities. For elWllple, I can write 
a batch file that works with a PIF to load 
Super Key, a set of Pascal macros. and the 
Turbo Pascal environment. Once I am 
finished with Turbo Pascal, I exit its win
dow and the Windows/386 environment 
removes the copy of SuperKey and the 
macros I loaded. The above scheme of
fers an interesting autonomy for applica
tions. Consider the case where you are 
working on two language development 
environments. You load each with its own 
copy of a keyboard macro utility and its 
own unique set of macros . You can switch · 
from one to the other without reloading 
macros, source code files, or even lan
guage environments . This is an impres
sive aspect ofWindows/386. 

Lf you miss the DOS command-Line 
processor, you can set up a PIF 10 create a 
COMMAND.COM window. You alJocate the 
appropriate memory in the PIF for a copy 
of COMMAND.CO!-!. Under Windows/386, I 
was also able to load Command Plus 
(from ESP Software Systems), a com
mand-Line processor that is compatible 
with COMMAND.COM 2.x and 3.x. Once I 
loaded Command Plus, I was able to suc
cessfully perform some simple DIR oper
ation . Thjs i an indication that Win
dows/386 tolerates highly compatible 
alternate command-line processors. 

co111i=ed 
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...ABOUT ANALVZINGViQUR Dl-'T'A You might be spreading your
I 1 ~I, • spreadsheet a little loo thin. Or 
maybe you're starting from scratch. But if you're serious 
about data analysis. you're ready for SPSS/PC+· - a full 
software family that brings you eight high-pcmered ways 
to complete any data analysis task. 

Enter it. SPSS Data Entry 11· is a fully integrated data 
entry, cleaning and editing tool. 

Analyze it. The SPSS/PC+ base package provides a 
pcmerful array of statistical and reporting procedures. 

Picture it. SPSS/PC+ Graph-in-the-Box· featuring New 
England Software's Graph-in-the-Box- offers full color 
"snapshot" graphics. 

Examine it. SPSS/PC+ Advanced Statistics· lets you 
gel more serious with your data. 

Predict it. SPSS/PC+ Trends· - our latest option- is the 
complete time series analysis/forecasting tool. 

Table#. SPSS/PC+ Tables· produces presentation
ready tables instantly. 

Chart it. SPSS/PC+ Graphics· featuring Microsofr 
Chart creates shON-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping· featuring MAP-MASTEW 
creates maps where vast amounts of data cari be sum
marized and presented in one, simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc.. a leader in statistical software 
for nearly 20 years. Vl/hile specially tailored customer 
support is available through the VALUE Plus· plan. And 
SPSS ncm offers a SPSS/PC+ version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details. contact our Marketing 

Department. CALL 1/312/329-3315 

Circle 280 on /Wuler Senict Card MAY 1988 • BYTE 155 



MICROSOFT WlNDOWS 2.03 AND WINDOWS/386 

Windows 2.03 Wlndows/386 
choose either exclusive, foreground , or 
background tasking . The exclu ive task
ing mode dedicates all the resources of 
the machine to execute an application, 
uspencting any other applications. The 

foreground mode executes program that 
require interaction with the user. You use 
the background mode for applications 
that can run unattended . 

Other options in the control menu in
clude suspended or resumed execution 
and the ability to tenninate the execution 
of an appLication. You would use the lat
ter when a program seems to no longer 
respond in a normal way. This option en
ables you to properly close other applica
tions and avoid an across-the-board sys
tem crash. 

I was able to load a copy of WordStar 
version 4 and WordStar 2000 version 3. 
Each word processor handled one text 
file . Switching from one application to 
another was interesting. Both applica
tions ran in the foreground mode and con
sequently ran a bit slower. When I ran 
either in exclusive tasking mode, the 
speed increased, but it was still slightly 
slower than the same application running 
under standard DOS. I could not load 
more than these two large applications at 
one time. I experienced similar speed re
ductions with other appl.icatioos. 

Performance Results 
To test the peed of the multitasking fea
ture of Windows/386, I wrote two Turbo 
Pascal programs. Both programs looped 
continuou ly and used the KeyPressed 
coaunand to trigger an ex.it. The primary 
benchmark program perfonned integer 
calculations in a FOR loop; then it beeped 
and ctisplayed the time required to execute 
the FOR-DO loop (see table 1). The sec
ondary benchmark program perfom1ed 
the same calculation and displayed the 
loop control variable. I used th.is as a vi
sual indication of whether the copy of the 
program was actually running. The sec
ond purpose for displaying the numbers 
was to show how fast or slow a copy of the 
secondary benchmark was running. 

I conducted the test on an IBM PC AT 
with an Intel lnboard/386, 1 megabyte of 
16-bit memory , 1.6 megabytes of 8-bit 
memory, an 80387 chip, a 20-megabyte 
primary hard disk, and a 30-megabyte 
secondary hard disk. I used PC-DOS 3. 1 
to boot the system, and a Microsoft 
Mouse to manipulate the menus and 
window _ 

From the MS-DOS Executive window, 
I started a PIF that executed a copy of the 
primary program. The PIF requests 64K 
bytes of memory to invoke the program. 
The program window reduced, and the 
MS-DOS Executive window moved into 
an icon . Then I read the time following 

Type 
Graphics-based environment 

Company 
Microsoft Corp. 
16011 Nor1heast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Format 
Seven double-sided, double-density 
360K-byte 5V•-inch Happy disks 

Language 
Assembly and C 

Hardware Needed 
IBM PC, XT. AT, PS/2s, or compatibles 
with 512K bytes of RAM (640K bytes is 
recommended); two floppy disk drives 
or one Happy disk drive and one hard 
disk drive; a monochrome or color 
monitor anached to a graphics adapter: a 
mouse is optional 

Software Needed 
DOS 3.0 or higher 

Documentation 
500-page User's Guide 

Price 
$99 

Inquiry 904. 

Type 
Graphics-based environment 

Company 
Microsoft Corp. 
16011 Northeast 36th Way 
P.O. Box97017 
Redmond, WA 98073 
(206) 882-8080 

Format 
Three high-densily 51/•-inch Happy 
disks and three 3V2-inch floppy disks 

Language 
Assembly and C 

Hardware Needed 
MS-DOS- based computer with an Intel 
80386 CPU; 1 megabyte or RAM (2 
megabytes are recommended); one 
high-density Happy disk drive and a hard 
disk drive; a monochrome or color 
monitor attached to a graphics adapter; 
a mouse is optional 

Software Needed 
DOS 3. 1 or higher 

Documentation 
500-page User's Guide; 33-page Using 
Microsoft Windows/386 

Price 
$195 

Inquiry 905. 

Table 2: With multiple copies ofthe secondary benchmark program, 
Windows/386 pays more aJtention to the first few secondary background 
programs. As the number ofthe secondary programs initially i11creases, the 
primary benchmark program slows down, reaching a minimum at 5 programs. 
Beyond thal minimum, Windows/386 appears to allocate nwre resources to 
the primary program. The loop timing reached an asymptote when 8 programs 
ran concurrently. 

Total number of programs Time (seconds) DOS time 

1 26 58% 
2 34 44% 
3 46 33% 
4 40 38% 
5 52 29% 
6 47 32% 
7 39 38% 
8 38 39% 
9 38 39% 

The Windows/386 environment en
ables you to run multiple standard appli
cations . When you invoke any such appli
cation, it begins to run in the usual 
manner, and it occupies the entire screen. 
You press Alt- pace bar to display the 
control menu. This permits you to shift 
from full screen to the window display. 
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When you move to a window cti play , you 
change the color of a nonmonochromc 
application very slightly (the visual effect 
is as if the display has fogged up a bit). 

The control menu for an application 
running under Windows/386 offers sev
eral options, such as full- creen or win
dow-display modes. It also lets you 
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the next beep. (I took several readings 
and averaged them.) During the multi
tasking benchmark test, I used only one 
copy of the primary program. The slow
est timings are about 60 percent of the 
normal speed under PC-DOS, which is 
roughly the speed of a PC AT. 

To load a copy of the secondary pro
gram, I activated the MS-DOS Executive 
icon and restored its window. I invoked 
another PIF to load a copy of this pro
gram in the same manner that I used for 
the primary program. The new window 
of the secondary program was reposi 
tioned, and the primary program window 
was reselected a the primary window. 
After carrying out these steps , I read the 
time following the next beep. (Again, I 
took several readings and averaged 
them.) I also performed the tests with 
several copies of the secondary program 
loaded . 

During the benchmark testing, I did 
not interrupt the primary program. At the 
end of the test, I selected and pressed any 
key to close each copy of a secondary 
program window. This promptly halts the 
selected copy of the secondary program 
and closes its window (as specified in the 
PIF) . You close the primary progratU, 
window by selecting and pressing any 
key, and then you wait for the current 
loop to complete. 

I found that when the total number of 
concurrent programs is low , each re
ceives a bigger time slice (see table 2). 
When the number of concurrent pro
grams increases, Windows/386 appears 
to reallocate more resources to the pri
mary selected window. During the test, I 
observed the slowing down of the second
ary program copies that I loaded earlier. 
The later copies ran much faster. 

The Windows 2.03 package should ap
peal to the owners of IBM PC systems 
and compatibles running with 8086 and 
80286 CPUs. Its promised similarity to 
the OS/2 Presentation Manager and en
hanced speed are the major points of 
interest. 

Windows/386 has a greater appeal for 
the users of 80386 machines, due to its 
ability to support multitasking and to 
break the 640K-byte memory barrier 
(making use of expanded or extended 
memory). Indeed, Windows/386 is a se
rious rival for OS/2. While OS/2 is seen 
as being weighed down by its compatibiJ
i t y with the 80286 chip, the Win
dows/386 system taps into the power of 
the 80386 tasking software productivity , 
talcing it to a new level. • 

Namir Clement Shammas is a columnist 
for several computer magazines and a 
freelance writer living in Glen Allen, 
Virginia. 

Improved 

Command Processor 


Alex Lane 

Get more versatility 

out of MS-DOS with 

Command Plus 2.01 

Many people mistake COMMAND.COM for 
the operating system , because it is the 
only visible part of MS-DOS . But COM
MAND.COM is really just a shell- a com
mand processor that you can enhance. 
One alternative, Command Plus, lets you 
add several useful bells and whistles, as 
well as a more versatile script facility 
than DOS s batch files . 

Among its enhancements, Command 
Plus lets you log all commands to a disk 
file , recall and edit previous commands, 
create command macros (called aliases, 
for often-used command ), create an en
vironment up to 32K bytes in size, and 
display file directorie in several fom1ats. 
It sells for $79 .95 and runs on the IBM 
PC, XT, or AT with at least 384K bytes 
of RAM and DOS 2. 0 or higher . 

The Command Plus 2.01 package con
sists of a 138-page user's manual, a quick 
reference card, and a single S \4 -inch 
floppy disk. The manual is well orga
nized and has an adequate table of con
tents and index; explanations are clear, 
and they are illustrated with numerous 
examples. You will want to keep the ref
erence card close at band as you start to 
use the program, although you can enter 
any command with a /? flag to obtain 
help. Help is also displayed if the pro
gram detects incorrect flags. 

The program files on the disk take up 
nearly 200K bytes of disk space. In addi 
tion , the disk contains a number of sam
ple files that illustrate ome of the fea
tures of Command Plus. Although you 
can run the program on a floppies-only 
system, the storage requirements for the 
shell and accompanying files make this 
impractical . With its default provision for 
10 aliases and 10 history buffers, the 
Command Plus shell , COMPLUS .EXE, oc 
cupies about SOK bytes of memory . I 
tested the package on an IBM PC XT 
equipped with a hard disk drive and PC
DOS 3.1. 

Command Plus requires no special in
stallation procedure. After copying the 

software onto the hard disk , however, you 
must decide whether to use COMPLUS.EXE 
as a shell under COMMAND. COM(if you run 
DOS 3.0 or higher), or to load COMPLUS
.EXE as the default shell , sidestepping 
COMMAND.COM altogether. If your version 
of DOS is earlier than 3.0, you are 
limited to the first option. 

If you run the system under COM
MAND.COM, you don't need to make any 
changes to the CONFIG.SYS file or to any 

· batch files . Once you install the directory 
containing the Command Plus software 
in the path environment variable, COM
PLUS.EXE runs like any other program in 
DOS. After printing a copyright message 
to the screen, the ystem prompt (typi
cally C> in a hard disk system ) is 
displayed , and although it seems as if 
nothing has happened , COMPLUS.EXE sub
sequently handles your commands. To 
leave COMPLUS.EXE, type exit at the sys
tem prompt, and you will return to DOS 
under COMMAND.COM. 

To load COMPLUS. EXE during the boot 
process, the CONFIG.SYS system config
uration file must have a SHELL= statement 
in it that tells DOS to load COMPLUS .EXE 
instead of COMMAND.COM as the boot shell. 
For those users who don't have an exist 
ing system configuration file, a sample 
file comes with the Command Plus 
software. 

Bells and Whistles 
With some minor exceptions, if you type 
tried-and-true DOS commands to COM
PLUS. EXE, it gives you the same output as 
you would get from COMM AND.COM . I 
found the first notable exception (and an
noyance) to be that any time you invoke a 
DIR, COPY, or DEL command, the system 
displays a two-line copyright message. 
Fortunately, you can uppress the mes
sage by invoking these commands with 
the /M switch, whi.ch you can set automati
cally using the aliasing feature of Com
mand Plus. 

I also found the output from the COPY 
command somewhat more verbose when 
I specified filenames using wild-card 
characters. For example, the command 
COPY *. * A: wiU output a descriptive Line 
to the screen as every file is copied. You 
can suppress this output, too , using a 

comi11ued 
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Command Plus 2.01 

Company 
ESP Software Systems Inc. 
11 965 Venice Blvd.. Suite 309 
Los Angeles, CA 90066 
(21 3) 390-7408 

Format 
One 51/•- inch floppy disk 

Language 
C and Assembly 

Hardware Needed 
IBM PC, XT, or AT with at least 384K 
bytes of RAM and DOS 2.0 or higher 

Documentation 
138-page Reference Manual; quick 
reference card 

Price 
$79.95 

Inquiry 903. 

switch on the conunand line . 
Command Plus provides a Unix-like 

regular-expression syntax for filename 
specification. For example, [*a-z)*.* 
matches any file with a name not begin
ning with a letter, and [*) +ABC* . * 
matche any file with "ABC" anywhere 
in its name. Adntittedly, you must over
come a learning cu.rve to master this 
shorthand, but the added versatility is 
worth the trouble. 

A variety of switch options in the DIR 
command gives you control over how you 
would like your dim:tories listed . You 
can specify date ranges so that if, for ex
ample, you want to see only those files 
created today, you'd type DIR/DO . You 
can specify time ranges in a similar fash
ion. You control what types of file entries 
and file information to include or exclude 
from the listing. For example, in the com
mand DIR /F fE /ID , the /F switch gener
ates a filename-onJy listing, IE place ex
ten ions flush against the filename, / ID 
suppresses listing of directory files, and 
/Msuppresses the directory copyright no
tice. If you direct the output from thi 
command to a file, you can subsequently 
u e that ftle as input to the COPY and DEL 
commands. The use of multiple character 
flags in Command Plus makes it advis
able to use pace between flags; other
wise, they may be misinterpreted by the 
program. 

The COPY command provide many 
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feature often found in hard disk backup 
programs. For example, you can copy en
tire directory trees to the floppy disk, and 
COMPLUS.EXE will prompt you to change 
di k a they filJ. You can choose to copy 
onJy those files whose "archive" bit is 
et, you can elect files by date and by 

time , and you can exclude fi.les from 
being copied. For example, COPY * .BAK 
A: fE will copy all files except those with 
the extension. BAK to the A drive. You can 
even do a "dry run" of a copy to see just 
what files would be copied a a re ult of a 
particular COPY command line, which is 

useful to prevent accidental overwriting 
of files. I panicularly found the /Qswitch, 
which prompts for a ye /no/quit response 
before each copy, to be valuable since you 
can i ue the command COPY *.* A: /Q 
and selectively copy files that may other
wise be difficult to pecify u' ing wild 
cards. 

Like DIR and COPY, option for the DEL 
command let you specify date and time 
ranges, exclude files, and do dry run . 
You can also delete files in subdirectories 
and then remove the subclirectories. As 
with COPY, you can ask for a yes/no/ 

Their Series II. 


Listen to Our Range 
of Capabilities. 
Compared with the similarly 
priced PCP! Laserlmage 1000 the 
HP Series II is just ho-hum . 

Versatilit. makes the Laserlmage 
1000 your printer of choice. Espe
cially when you compare softwa re 
compatibmty and memory. 

Emulation Sensation. 

The HP Series II on ly offers its 

own emulation. 


Our Laserlmage gives you 
more-HP Serles II , plus down 
loadable emulations for the IBM 
Proprinter, Epson FX/80, Diablo 
630, and liPGL Subset for spread
heet graphics. 

You can even get Laserlmage 
with an optional HPGL 4 5A 
plug-in cartridge. 

Thi summer you will be able to 
upgrade to lmageScript;u our 
Postscript language emulation, 
with a ingle plug-in cartridge. 

So with Laserlmage, the choice 
is yours. 

More Memorable. 

HP ' Serie 11 comes with an 

underwhelming 512K of memor>·· 

Which i fine , if you limit yourself 

to imple documents. 


The La erlmage gives you twice 
as much , with a full megabyte of 
memory. Standard, right out of the 
box . So it ' a much better choice 
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quit prompt to force verification before 
you delete the files. As a convenience, 
you can also specify multiple files on the 
command line in the form: DEL f11en8llle 
filename. ... 

Although the TYPE command is avail
able through COMPLUS.EXE, the BROWSE 
facility is vastly more useful. It lets you 
page up and page down within a file, 
perform forward and backward searches 
for Unix-like regular expressions, and 
browse through a series of files. I found 
BROWSE to be useful , but the program 
does not respond well to files with em-

Our Laserlmage: 


for newsletters and presentations. 
The Laserlmage 1000 is one of a 

whole family of fine printers with 
even more memory, more speed, 
and long, reliable duty tycles. 

ationwide on-site service is 
also available. 

Call your dealer today for a 
Laserlmage tOOO solo. Ask about 
our extended warranty. And 
compare our Laserlmage with the 

bedded control characters. l was unable, 
for example, to use BROWSE to view a 7K
byte file that I generated by printing a 
Microsoft Word document to disk. 

Getting Around Some Confusion 
Although the enhancements offered by 
Command Plus are powerful, they are, 
nonetheless, confusing. Again, you have 
to spend some time with COMPLUS.EXE to 
master it, but here the aliasing feature can 
help ease the pain. 

Aliases provide you with macro pro
cessing that lets you define up to 64 

HP Series JI for yourself. 
Then , you decide which one 

makes the sweeter sound. 

~ Personal c_am.puter 
.::::::::.. .~ Products, Inc: 

Tecbnology + Choice. 

(619) 485-8411 
ToU free loformatloo: 1-800-225-4098 
lo CallCornla: 1-800-262-0522 

o ... 1't'l'Oollllollc-,_.........b .. lw ........... l'f'llM"l'll--~ 
~" "'°"t~lbllri"Lurri...~~.. ,,...__~ 
trui::...\'O lilll H,. $.1'W1 II lfftA...,,, Wlol • • "h ~llnl hr•_ui C.-,- 111111 
~-·~llnmru'Ma...-.~-- ...... f l lllO ~ ,_... . 
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aliases, each of which consists of a name 
and a definition. For example, if you 
wanted to suppress the copyright notice 
every time you typed DIR, you could 
define the alias DIR to mean DIR fM . 
Afterward, if you type DIR, it will be 
expanded to the command DIR fM. You 
can turn alias expansion on and off from 
the command line; and you can clear 
aliases en masse, remove them individ
ually , or disable them temporarily. A 
supplemental script file that comes with 
the package loads files of aliases on 
demand. 

Command Pius's history feature 
allows up to 48 previous command lines 
for you to recall and edit for immediate 
use. You can recall commands either by 
number (the command HISTORY outputs a 
numerical list of previous commands), by 
string segment, or by repeated tapping of 
the up arrow key. You edit the commands 
using the left and right arrow keys along 
with Backspace, Delete, and Insert. This 
arrangement beats DOS 's painfully prim
itive command-editing procedure using 
the function keys. ln what I consider fea
ture overkill, you can even edit the com
mand line using a customized set of key
strokes or a set that confonns to the 
WordStar or BRIEF editors. 

The log feature of Command Plus 
gives you the option of automatically 
keeping a time-stamped record of every 
command you enter into the computer. 
You can also make manual entries like 
Beginning work on Project X whether 
or not you enable the automatic log fea 
ture. You will find this log feature useful 
for keeping track of your time. 

The problem with organizing your hard 
disk into subdirectories is that you have to 
type long directory path in your CD com
mands. With Command Plus, however, 
you can store your paths as variables in 
the envirorunent and then access them by 
preceding their names in a command 
with a$. For example, with the environ
ment variable KERMIT set to C: \ UTIL \ 
COMM \ KERMIT, you can type CD $KERM IT 
to change directories. The commands 
PUSHD and POPD, respeclively, push and 
pop directories from a special stack. 
When you use a POPD, it has the same 
effect as changing to the directory on the 
top of che stack. You use the D IRS 
command to view the contents of the 
stack. 

Albeit a minor feature, the ability to 
edit environment variables won my heart. 
To do this, you enter the variable name at 
the system prompt and type Control-E. 
COMPLUS.EXE then offers an editable SET 
command for that variable. I've found 
this feature invaluable in editing my PATH 
variable, which I continually modify. 

cominued 
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The ability to execute command files 
in DOS is limited to its batch facility. 
Command Plus executes its own brand of 
command files using scripts, all of which 
have an extension of .S, through a sepa
rate program called SCRIPT.EXE. 

Leaming to use SCRIPT.EXE is like 
learning a programming language. There 
are integers, long integers, and string 
variables; tring-to-numeric conversions; 
assigrunent of variables; arithmetic and 
Boolean operators; and FOR, WHILE, and 
CASE control structures. There are aJso 
exten ive file-operation routine that 
allow parsing of filenames and fetching of 
file-creation dates, times, and file sizes . 
This list of features is not complete, but 
you get the idea. A variety of sample 
SCRIPT files comes with the package to 
help you master the language. 

Although DOS's batch file cannot ex
ecute directly under COMPLUS.EXE, you 
can get the job done by running a tempo
rary version of COMMA.ND.COM, provided it 
is available on the disk. You must rewrite 
any .BAT file that changes or sets environ
ment variables a an .S file, because if 
you execute the .BAT file under COMMAND
.COM, the changes introduced are lost 
when COMMAND.COM exits to COMPLUS
.EXE. The same thing goes for .BAT files 
that instaJI terminate-and-stay-resident 
(TSR) programs. If a TSR loads above 
COMMAND.COM while the latter execute a 
.BAT file , a bole is left in memory after 
COMMAND.COM exits . The same caveat ap
plies to Command Plus script files: Since 
COMPLUS.EXE loads SCRIPT.EXE to exe
cute all cript files, TSRs must load only 
from AUTOEXEC.S (which is a special file 
that executes by itself). 

Left-Handed Criticism 
Command Pius's features mimic those 
found on terminal attached to more 
powerful machines, like DEC's VAX. At 
$79.95, this package offers exceptional 
value for the money . 

But in this era of ever-more-user
friendly software, Command Plus may 
stand out as something of an anomaly. To 
u e it well require an investment of time 
and effort that the casual user--0ne who, 
perhaps, knows only enough about DOS 
to run Lotus 1-2-3-may not be willing to 
make. For the experienced user who con
tinually deals with DOS, however, the ef
fort required to master Command Plus 
will be well pent. The only major criti
cism I can level at this software is some
what left-handed: The more you use it, 
lhe harder it i to settle for mere COM
MAND. COM. • 

Alex Lane is a knowledge engineer with 
Technology ApplicaJions Inc. in Jackson
ville, Florida. 
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So Many Options

So Little Room 

John McCormick and Jane Morrill Tazelaar 

Wendin-DOS promises a lot 

for $99-is it too good 

to be true? 

A multitasking, multiuser, windowing, 
MS-DOS-compatible operating system 
for $99? Impossible! Or is it? 

Wend in-DOS 2.12 from Wendin Inc . 
runs MS-DOS and Wendin-DOS pro
gram in a multitasking environment 
with multiple windows on standard IBM 
PCs, XTs, ATs , and true compatibles 
with a minimum of 5 l2K bytes of RAM. 
It al o run on 80386 machines , and you 
can add up to 31 users to your system . 

But let's not go crazy, folks. Reason 
prevail . The capability may exi t in the 
operating system, but you can't run much 
in 512K bytes. Wendin-DOS itself takes 
up 300K bytes . 

Time Slicing 
True mullitasking exi ts when the operat
ing system controls the scheduling, prior
itization, and execution of more than one 
task at a lime without manual interven
tion . Time slicing often controls the 
maximum amount of time each task has 
to perfom1 a particular function; that is, 
when the task receives control of the sys
tem, it has a limited amount of time to ex
ecute before control passes to another 
task. Some multitasking systems aJlow a 
task to maintain control of the system 
until that task's immediate function i 
complete; compute-bound programs can 
effectively tie up these systems. 

Wendin-DOS uses time slicing to de
termine the maximum am unt of time a 
task, called a process in Wendin-DOS . 
can maintain control of the system . 
Checking the schedule is event-driven, 
meaning that the operating system checks 
to see whether the currently active pro
cess has finished its time slice based on 
the occurrence of certain events. These 
events are a timer tick , which occurs ap
proximately I 8 times per second, and a 
key press (either local or remote), which 
initiates a rescheduling so that the pro
cess reacting the keyboard input can inter
pret the character. 

The system choo e · which process 
should receive control based on priori 

ties: The process with the highest priority 
receives control. If more than one pro
ce s has the highest priority , then sched 
uling proceeds in a round-robin fashion . 
Priorities range from 0 to 31 ; the default 
i 5, but you can modify that with the 
PRIORITY=n command in Wendin-DOS 's 
CONFIG.SYS file. The system reserves 
priorities between 16 and 31 , inclusive, 
for real-Lime proce e . 

Setting Your Priorities 
You can boo t priorities ba ed on certain 
events (e.g., a key press). Wendin-DOS 
automatically boosts the priority of the 
process reading the keyboard input so 
that it is likely to be scheduled when the 
input is complete. This helps to ensure a 
quick re pon e for the user and, thus, a 
smoother overall system performance . 

You can modify the priority assigned 
to a specific process by changing certain 
optionaJ parameters in the CONFIG.SYS 
file, including SVCBOOST=n, whkh lets 
you rai e by n the priority of processes 
requesting operating system ervice , and 
IOBOOST=n, which lets you rai se the 
priority of proces es requesting 1/0 ser
vices (this is one parameter to tweak 
when you're trying to hone you r system's 
performance) . 

Swapping Processes 
To handle multiple processes , Wendin 
DOS uses an optional high-priority sys
tem proce s called the Swapper. When an 
executing process needs more memory. 
the Swapper tran fers proce se. not in 
execution to a RAM disk or disk file to 
free the memory those processes occupy. 
If you wish to enable wapping, you mu I 
add the SWAPFILE=filename conunand 
to the CONFIG.SYS file. If you don't in 
clude this command, the operating sys
tem will not swap, and if you try to exe
cute more than a few programs at one 
time, Wendin warns that you will run out 
of memory quickly . Using a RAM disk. 
if you have one , is faster Lhan using a reg
ular disk file. 

You can control how often the Swapper 
takes control with the SllAPRATE=n com
mand (aJso in CONFIG.SYS) , where n is 
the number of timer ticks between Swap
per .. wakeups. " Thi is another param

conrinued 

http:COMMAND.COM
http:COMMAND.COM
http:COMMAND.COM
http:COMMA.ND.COM


The us/A Difference... 
More Than Just the Pricel 

Contrary to what you may believe. all Ada compilers are not equal. The popular misconception Is tha t 
al l Ada compi lers are the same for any machine. just differently priced. But the price is just one of the 
differences. Compilation speed, the ability to emulate floating point. usability on all of the Intel 80 X 86 
family. as well as support of networking sites. can make a big difference to your project. That b ig d iffe r
ence is the Janus/Ada difference! !! 

Janus/Ado is substantially different from other Ada compilers. II was developed on the microcompute r, 
for the microcomputer. and was bootstrapped version by version. The result ing compiler is faster. more 
robust a nd more flexible than other Ado compilers. Minimizing the expenses of odd-on hardware. run
time library fees and tutorials also makes Janus/Ado different Toke a look at the charts below a nd see 
what we mean when we say we're different. 

Product Features: Janus~ a20 Compiler A 3.2 • Compiler M 2_0· 
80 X 87 emulation YES NO NO 
Royalty free run time libraries YES NO NO 
Site licensing YES NO NO 
All 80 X 86 covered YES NO NO 
Tutorial included with oil Poks YES NO NO 
Ado applications for only S12 YES NO NO 
Runs on floppy disks YES' . NO NO 
Validation Suite ACVC 1.9 ACVC 1.8 ACVC 1.8 
Validated compiler cost ~9900 S3,000.00 $795.00 

· comparisons made on producl information obtained on 12/11/87. 
• • 3%", 720K Floppies and 5% ". 1.2M Floppies only. 

The d ifferences don't end with the facts above; the performance Issues. which make or break a p rod uc
tion compiler. demonstrate why Janus/Ado is not just different. but better! 

Co m p ile and Link Janus/Ado Compiler A Compiler M 
Tim ings.. : 
Sieve 0 :50 1:39 1:25 
Calculation 0 :,3 2:14 1:00 
Disk Write 0 :4'5 1:33 1 :25 
Disk Read 0 :-'3 1:34 1:23 
Integer Sort 0 : .. 7 2:13 1 :34 
Dynamic Allocation 0 :47 2:02 1:32 
Matrix Inversion 0 6 2:24 1:39 
Recursion 0 .(7 2:10 1 :34 

• • [Tnese resulls o re lrom BYTE Mogozrne, July 1987 Issue; lull details on the res1s. as "'1>11 as the sta ndard equipment used. con be round In that issue ) 

Our seven years of providing quality Ado software to over ten thousand users reflects lhe commitment 
we hove to your programming needs. Our policy hos always put you. the customer. first and foremost. 
We th ink it's a difference you can appreciate! You con order our ''JET SET" (Ada compiler and tutorial) 
for only $99. Please coll our toll free number 1-800722-3248 (1 ·800·PC ADA 4 U) to place your order or 
request our products brochure. 

Copyright RR Software. Inc.. 1988 

SOFTWARE, INC. 

P.O . Box 1512 Madison , Wisconsin 53701 
(608) 244-6436 TELEX 4998168 

specialists in state of th e art programming 

1-800-722-3248 
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Wendln-005 2.12 

Type 
Multitasking, multiuser, 
windowing operating system 

Company 
Wendin Inc. 
P.O. Box 3888 
Spokane, WA 99220 
(509) 624·8088 

Format 
Two SV, ·inch floppy disks 

Language 
c 

Hardware Needed 
IBM PC, XT, AT, or 100 percent 
compatible or 80386-based system with 
512K bytes of RAM and two disk drives 

Documentation 
120-page Wendin·DOS User's Manual 

Price 
$99 

Inquiry 917. 

eter you'll need to tweak for good perfor
mance . If the number is too low, lhe 
Swapper will hog the ystem and the ys
tem performance will go down, because 
no other process will get any compute 
time. If the number is too hjgh, the Swap
per will hibernate too long and the re
sponse time will go down . The manual 
contains suggestions about numbers to 
start with; from there, it's trial and error, 
because each sy tern make unique de
mands based on the number of users and 
the exact program mix at any one time. 

Multiuser Operations 
To accommodate multiuser operations in 
addition to the default single-user system, 
Wendin-DOS differentiates between a 
con ole and a terminal. Wendin-DOS de
fines lhe console as the keyboard and 
monitor combination on the contromng 
computer, the one running Wendin-DOS. 
It defines a terminal as a device that oper
ates in two-way serial communications 
with the controlling computer. 

Remote terminals connected to the host 
computer via a serial-communications 
port have access to the system if the serial 
port is defined in the CONFIG.SYS file 
with a TERMINAL command. TERMINAL= 
ttyname AT portaddress ON IRQn lets 
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you assign a name of your choice, tty
name, to the device on the serial port at 
lhe hexadecimal por taddress and lets 
you specify which hardware interrupt re
quest line , n, to use . Other terminals 
physicaJly connected to the system but 
lacking the TERM1NAL definition can ac
cess the system if lhey have communica
Lions software that completely rakes over 
the serial port. You can use multiport 
add-in adapter boards with Wendin-DOS 
to increase the number of serial ports 
avniJable, if the boards contain an indus
try-standard 8250 communications chip . 

The file management system in Wen
djn-DOS provides security controlled by 
a permission ma k that is located in the 
directory entry for each file control. This 
mask include four classes of access 
rights: SYSTEM (for system management , 
uch as ·y rem and application oftware 

maintenance programmers), GROUP (for 
all u rs of a particular type, such a a 
programming class; a group ID code, or 
GIC , determines group membership), 
OWNER (for the particular u er or users 
who own a file; a user identification 
code, or UlC. establishes file owner
ship- you can authori7.e more than one 
user 10 have a particular UlC), and WORLD 
(for everyone). You can be a member of 
more than one class. 

In addition, you can have up to four 
possible file-access permissions: READ 
(needed to execute a program that reads 
the file), WRITE (needed to share files like 
a spreadsheet with other users), EXECUTE 
(needed to run a program, although, with 
·ome overlay tructures, you al o need to 
have READ permission to execute), and 
DELETE (needed both to delete a file or to 
recreate it since that process involves de
leting the old version). You can alter file 
permissions with the PROTECT command. 

You can set up al.I the fi.le permission 
and protections you want, but none of 
them will do any good if you don't set 
VALIDATE=YES in the CONFIG.SYS file . 
The system default is not to validate, 
which grants everyone access to every
thing . (LOGIN=YES requires that each 
user log into the system with the LOGIN 
command and lhus pass a security check 
at that level a well.) Al o , ince MS
DOS doesn't check permissions, it can 
bypass Wendin-DOS ' security setup . 
This could cause a problem with data se
curity if MS-DOS is available on your 
system. The company uggests that you 
use a file-encryption system to encode 
such data. 

As for keeping unauthorized users 
from getting into the system, the first line 
of defense is the USER=ttyname : baud, 
parity,databits,stopbits command 
in the CONFIG.SYS file. A USER statement 
must accompany and folJow, although 

not nece sarily directly , each TERMINAL 
statement in the configuration file if you 
want Wendin-DOS to start a shelJ process 
at that terminal. A shell process accepls 
commands and then interprets and exe
cutes them . The default is the Wendin
DOS hell ; however, you can select an al
ternative program as a sheJJ for all user 
ta ks by adding the SHELL=filenB11Je 
command to the CONFIG.SYS file. 

The various parameters in the USER 
command tie it to a particular TERMINAL 
command via the ttynB11Je and initialize 
the communications port , speci fied in 
TERMINAL, to the tated data transfer ra1e, 
parity, data bits, and stop bits . 

Another line of defense is the LOGIN 
process tirnt require you to enter your 
user name and password-both are case
sensitive-to gain access to the system. 
The AUTHORIZE command lets you add or 
delete users, assign or change privileges , 
and create or change pasS'Mlrds. Privi
leges involve the u er' authorization to 
perfonn certain operations; for example, 
if you have OPER privilege , you can 
change the system date and time; if you 
have PHYIO privilege, you can perfonn 
physical UO; and so on . 

To create the pa word file, PASS\.ID, 
you first set up file-access permission · ·o 
that only you can write to its directory, 
ETC; Wendin-DOS encrypt the pass
words so that you can let anyone read the 
file . AUTHORIZE stores the u er name, 
password , home directory. UIC, GIC , 
and privilege mask in the password file. 
(The UIC command lets you change a 
user' UIC or GIC.) U ers can also enter 
the AUTHORIZE command, but they can 
modify only their own pas words, and 
they must know the old pa sword before 
they can change it. Entering the AUTHO
RIZE command followed by HELP pro
vides a list of commands acceptable to the 
AUTHORIZE utility . 

Multiple Windows, Multiple Tasks 
The operating system lets you create 
multiple on-screen window on the con
sole. To activate windows, you must in
clude the llINDOWS"'n command (where n 
is the number of windows allowed , up to a 
maximum of20) in the CONFIG.SYS file . 
Windows are memory-hungry , however; 
each one takes 21.SK bytes . 

You can overlap windows, move them, 
resize them, or select them with various 
function -key combination called " hot 
keys." For example, Alt-Fl changes the 
active window; Alt-F2 lets you resize the 
window with the arrow keys; Alt-F3 lets 
you move the window with the arrows; 
Alt-F4 rearranges the windows so that the 
active one is in front of any others; Alt-FS 
puts the actJve window in the back; and 
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All-F6 create a new window with a sheU 
process in it. The HOTKEY command lets 
you choose a different set of hot keys if 
the current ones interfere with your appli
cation's u e of the function keys. 

Some applications won't run properly 
in Wendin-DOS windows. In particular, 
any programs that write directly to screen 
memory won't conform to ex.isting win
dow boundaries; they may run, but they 
seize control of the entire screen and ig
nore any existing windows. This same 
kind of problem al o occurs when run
ning these programs from remote termi
nals. If a program writes directly to 
screen memory, its output will appear on 
the console in tead of on the remote ter
minal's screen . 

Wendin-DOS includes several differ
ent multitasking commands to create pro
cesses (SPAWN, CALL, and WINDOW); to 
di play the tatus of all running processes 
(PSTAT); and to control processes (SUS
PEND, RESUME, and KILL). SPAWN com
mBnd initiates a command as a separate 
process and rerurns control to the spawn
ing proce immediately , while CALL 
command waits for that command to com
plete processing before retumjng control. 
WINDOW wlndow-name creates a new win
dow running a command-interpreter pro

cess. You can enter the WINDOW command 
only from the console. If you have en
abled windows on your system , each new 
process you CALL or SPAWN at the console 
will appear in its own window. 

?STAT displays the ID numbers for all 
processes (the system assigns these num
bers when the processes are initiated), 
along with the time each process started, 
the user name, the process name, the type 
of ta k (such a y tern), and the current 
state or status. The possible state condi 
tions are COM (compu table; in other 
words, waiting for a slice of CPU time) , 
CUR (currently running) , HIB (hlbemat
ing), LEF (locaJ-event flag wait; that is, 
waiting for 1/0 or another proces to fin 
ish), and SUSP (suspended). A 0 at the 
end of a process state (e.g., HIBO) indi 
cate that part of the process is currently 
swapped out. 

The SUSPEND process-ld command 
lets you suspend execution of a pecific 
process temporarily ; you can resume its 
execution with the RESUME process-id 
command. KILL process- id lets you 
terminate a proce and delete it from the 
system as long as you have the proper 
privilege and ID code. You can't KILL a 
suspended process; you must RESUME it 
first. The system will accept the KILL but 

will hold it until the process resumes . 

You also can't KILL your own process 

(you wouldn't be able to enier com

mands) or any of the system proces es: 

System, Disk, Terminal, or Swapper (the 

system would era h) . 


How CompaUble Is It? 

Although many of the Wendin-DOS com

mands have the same names as their MS

DOS counterparts, it is important to use 

the Wendin-DOS versions , because they 

contain extensions that utilize Wendin

DOS's capabilities. 


MS-DOS limits the maximum size of 
the disk partitions it can support to 32 
megabytes, wrule Wendin-DOS says it 
ca n handle izes into the gigabyte . 
( eedless to say, we couldn 't test this fea
ture.) Wendin-DOS also lets you mix 
Unix partitions and Wendin-DOS parti
tions on the same disk. While Wendin
DOS read MS-DOS program and file , 
it ignores Unix partitions, allowing a 
peaceful coexistence. If you wish, you 
can program access to Unix file in Unix 
partition with the optional Application 
Developer's Kit ($99) . You need not sep
arate MS-DOS partitions from Wendin
DOS partitions unless you wish to , be
cause Wendin-DOS reads MS-DOS files 
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and programs without conversion. 
lf you are more comfortable with Un.ix 

or VAX/VMS file specification formats , 
you can enable them. The SWITCH com
mand lets you notify Wendin-DOS that 
you wish to use forward lashes in path
names, as Unix does, or square or angle 
brackets , as VAX/VMS does . Wendin
DOS al o lets you use piping and redirec
t.ion commands . 

Up, Up, and Away 
Wen.din-DOS can boot from any floppy 
or hard disk drive except those that are 
RLL (run-length-limi ted) controlled . 
Wendin-DOS's INSTALL program creates 
a basic CONFIG.SYS file for you. You sim
ply answer question , which are accom
panied by detailed, weU-thought-out ex
planations, at each step. The INSTALL 
program doesn't generate TERMINAL and 
USER commands , however, or priority
elevation commands, among others; you 
still need to go through the optjons in the 
manual and figure out what you want. 
The instaUation procedure also doesn't 
tell you that you need to copy the .EXE 
files from the original system disk and 
the contents of the utility di k to your sy 
tern djsk. 

Fine-tuning the system involves time, 

familiarity, and experience. It would be a 
good idea to take a couple of hours and 
read the manual, cover to cover, before 
you install Wen.din-DOS. The manual 
gives you a good feel for the many options 
and variable you need to consider when 
you decide how to set up your system: 
how many windows to use, how much 
memory to allocate for different func 
tions, how often to check the scheduler, 
and o on. For one thing, if you aren ' t fa 
miliar with multitasking system , you 
need to become aware of the many differ
ent facets that you have to consider. 

Checking It Out 
We tested Wen.din-DOS on a Zenith Z
386 with I megabyte of memory and an 
SO-megabyte hard disk drive, on a Micro
Serve Pro-Plus+ AT Turbo with I mega
byte of memory and a 30-megabyte hard 
disk drive, and on an IBM PC with 512K 
bytes of memory and two floppy di k 
drives . We had a variety of problems. 

Installation was smooth and easy on 
the Z-386 and on the AT Turbo. On the 
two-floppy-disk-drive IBM PC, hO"W"ever, 
it would not install. Although the instruc
tions indicate that you can install it on a 
two-floppy-drive system and although 
the entire system takes 300K bytes, it ran 

out of room on a 360K-byte floppy disk at 
the very beginning of installation. 

We had a few problems with some of 
the Wen.din-DOS commands , such as 
CHKDSK, which gave us a garbage display 
of non-ASCil characters on the Z-386 
(al though it worked fine on the AT 
Turbo), and FI ND, which died with no re 
sponse before freezing up the keyboard 
on both machines, necessitating a reboot. 

We tried to test a variety of applica
tions, with mixed uccess. 

• Reflex 1.11 was too large to fit into 
memory with Wendin-DOS. Wendin 
ha n't yet broken the 640K-byte barrier , 
and you can't use extended memory, ex
cept as a RAM disk or expanded mem
ory . Considering that the system itself 
takes 300K bytes , you aren't left with 
much to play with . 
• dBASE III Plus 3.51 ran fine . 
• Lotu 1-2-3 version 2.01 ran fme, but 
with the 640K-byte memory restriction , 
you'd better keep your spreadsheet small. 
• XyWrite ill Plus 3.51 ran into prob
lems: It appeared to be loaded and ready 
to run, but it wouldn't work. 
• Peachtext 5000 version 2.02 worked 
fine as long as Wendin-OOS' window 

continued 
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weren't loaded. When they were, the 
screen howed a lot of confusion; Peach
text is one of those programs that seize 
control of the scre'!n. If you avoid win
dows, the only apparent problem i that 
you can't exit from Peachtext. You must 
reboot after you' re done with it. 
• WordPerfect 4.1 worked without any 
apparenl problems. 
• PC-TALK ill woulcln 't run in Wendin
DOS 's windows, but as long as windows 
were out of the picture it ran fine and al
lowed BIX communications. 
• GWBASIC 3.2 loaded fine, but when 
we tried to LOAD a program using the F3 
function key, the response was "illegal 
function call ." 
• Turbo Pascal 3.0lA compiled and ran 
CHESS. PAS. 

Wendin-DOS' privilege and permission 
protections for a couple of users worked 
easily, as did the authorization and log
ging functions . 

Clearly , Wendin-DOS till has bug , 
lots of them. Minicomputer and main
frame experience, however, tells us that 
the sheer number of setup parameters in a 
multitasking system creates a huge num
ber of possible parameter combinations. 
With each new qualifier, the possibility 
of error increa es factoria!Jy . The com
pany is aware of many of the bugs, and as 
olution are found, it is ues update . 

Wendin-DOS is being actively updated at 
this time. In fact, during the two month 
in which we wrote this review, the com
pany issued two updates . 

Complain, Complain 
Wendin-DOS generates a serie of ystem 
error messages that the manual covers in 

detail for uch conditions as insufficient 
memory. bad file name, and so on . Wen
din has "cute" names-a little too cute
for catastrophic system errors : Guru 
alert or Guru meditations . We also 
found that the Guru alert messages gave a 
lot of information indicators-PSL (pro
cess status longword) number , event 
mask number, event flags number, and 
state number-without any source for 
what these numbers mean . In other 
word , we found the Guru alerts terse and 
not at all helpful. A few short paragraphs 
in the manual give you possible reason 
for a few of them, but for the majority , 
you are supposed to call the company. 
That's not an acceptable way to handle 
error . 

Another complaint is that there isn't 
nearly enough documentation. The ba
ics are there, but ome of the details are 

missing. The manual has the same prob
lem that many of us in the computer in
dustry share: We think that we are speak
ing simply and comprehensibly, but 
some aspects of the computer world have 
become so ingrained in us that we don't 
even realize we are using buzzwords. The 
documentation has this problem in the 
area of multitasking systems. Certain 
functions and phrases are second nature 
to those experienced in the area, but 
microcomputer owners aren't necessarily 
familiar with multita king systems. 
Other problems are that the manual lags 
behind the software updates and that it 
has no index. 

Wendjn-DOS doesn't have its own edj
tor, but then, with its MS-DOS compati
bility, perhaps it doesn't need one. You 
can transfer your favorite editor over and 
run it under Wendin-DOS. Don't, how

ever, transfer your favorite TSRs (termi 
nate-and-stay-resident programs) over, 
because they are unlikely to run . TSR 
tend to take control of hardware inter
rupts that they can ' t receive while they're 
hibernating; thus, Wendin makes no 
claims about running TSRs . Similarly. 
programs and device drivers that are iJl
behaved won't work under Wendin-DOS 
because they bypass norrnal operating 
system calls. 

A Bit of a Mismatch 
The Ii t of features and capabilities in 
Wendin-DOS is long and impressive
but it's still on the drawing board. In con
cept, it may be a bit of a mi match. 
When-and if-Wendin breaks the 640K
byte barrier, IBM PCs, XTs, ATs, and 
compatibles still won 't be big enough to 
make full u e of its tools. Can you imag
ine the response time of an 8-MHz AT 
with I megabyte of memory that has 16 
t.ermina.l connected to it? 

The 80386 machines show a lot more 
promise for an operating system like 
Wendin-DOS . It may be capable of far 
more than the systems it runs on, but for 
$99, you can use whatever capabilities 
you have room for and experiment with 
the others . Wendin-DOS definitely has a 
future-after it is debugged. • 

John McConnick is a freelance writer 
and computer consultant in Mahaffey, 
Pen11.sylvania. 

Jane Morrill Tazelaar is a BYTE senior 
technical editor with eight years ofexpe
rience in programming multitasking , 
multiuser, mainframe systems. She can 
be reached at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. 

DESQview API Reference Manual DESQview API Debugger 
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need to know to write assembly language pro grammer to trace and single step through 
grams that take full advantage of DESQview's API calls from several concurrently running 
capabilities. The Reference manual comes with DESQview-specific programs. Trace infor
an include file containing symbols and macros mation is reported symbolically along with 
to aid you in development. AVAILABLE NOW! the program counter, registers, and stack at 

the time of the call. Trace conditions can beDESQview API C Library specified so that only those calls of interest 
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C Language interfaces for the entire set of API DESQview API Panel Designer functions. It supports the Lattice C, Metaware 
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Database Management via 1-2-3 

Diana Gabaldon 

Lotus 1-2-3 wasn't really in
tended for database manage

Silverado and @BASE Database columns are the 
data fields, just as they are 

ment-one of the common 
things people use it for. Sure, it 

give you real database features when using l-2-3's rudimen
tary data handler. You can add, 

can handle up to 800 or so data 
records, and it can sort and 
select records, but it has none of 
the more advanced capabilities of a true 
database manager. Also, as the number 
of records increases, the program's speed 
slows to a maddening crawl. Beyond 800 
records, the program comes to a virtual 
standstill. 

Now, however, there are alternatives. 
Two add-in products, Silverado and 
@BASE, add the capabilities of a reason
ably good database manager to Lotus 
1-2-3. Both products require thar you 
have 1-2-3, as well as an MS-DOS system 
to run it. 

But just what should a good database 
manager do? Minimally, it should allow 
you to add, delete, and edit records eas
ily, to sort all or part of the database 
quickly, and to select records on the basis 
of any single key field or several key 
fields in a combination. In addition, a 
good database manager indexes the data 
in some manner so that you don't have to 
do each and every sort absolutely from 
scratch. 

A relational database manager, com
pared to a file manager, also lets you ac
cess and use several databases and the re
lationships between data elements in the 
multiple databases. A simple flat-file 
manager, whkh is what 1-2-3 has, lets 
you use only one unindexed database at a 
time, providing only a rudimentary data
base system. 

In 1-2-3 's database, a record is just a 
row in a spreadsheet. Each cell's value is 
a field. You can specify a range of cells to 
extract records and blocks. You can then 
sort these extracted records by specifying 
which column to use as the key field. But 
that's it. There is no simple method for 
data entry or editing, and no index.ing to 
speed up sorts. 

Another important feature, though not 
specific to a database management func

from your spreadsheet 

tion, is the ability to generate formatted 
reports from a database. 

Silverado 1.0 
Like many add-ins, you load Silverado 
1.0 first and then Lotus 1-2-3 . You can 
specify the key combination that activates 
Silverado from within 1-2-3. When Sil
verado is active, the forward slash calls 
the Silverado menu line rather than the 
1-2-3 menu. 

Silverado integrates well with Lotus 
1-2-3 . Menus are similar in appearance 
and operation to the 1-2-3 menus; only 
the mode indicator tells you whether you 
are in 1-2-3 or Silverado. Also, you can 
control Silverado using l -2-3 macros, 
which is a major benefit. 

The program does not actually operate 
on a 1-2-3 spreadsheet. In fact, it creates 
a small separate database, displayed in a 
window in the 1-2-3 worksheet screen. 
All database operations, calculations, 
and so forth are carried out in this sepa
rate database, not in the worksheet. How
ever, you can copy data back and forth 
between the v.orksheet and the database. 

Once in the Silverado mode, you can 
define a database range, which must not 
overlap existing spreadsheet columns. 
Unlike many other database or file man
agers, you need not specify the length or 
the type of information that you will store 
before you enter data. You can enter data 
directly into the database or copy it from 
a worksheet range. 

A Silverado database looks superfi 
cially like a worksheet. You can enter 
values, functions, formulas, and the like 
into cells, with minor variations on the 
usual 1-2-3 formats for special cases, 
such as when you enter dates and numeric 
digits as label information. You edit with 
tlie F2 key, just as in worksheets. 

rename, move, or hide fields, 
and you can specify field size as 
small or regular. This affects 

screen display and sorting speeds (where 
the screen displays records automati
cally) but does not affect other database 
operations; for example, the program 
ad justs reports automatically. 

If you define a small "window" in the 
1-2-3 spreadsheet, displays, and there
fore sorts, are quick. If you ask to have a 
large database displayed, a sort operation 
can take upwards of 2 or 3 minutes to 
complete fTom initiation 10 final display 
of the sorted database. In addition, the 
first tin1e you request a sort, Silverado 
automatically generates an index, and 
this speeds up subsequent manipuJations . 

For data storage, Silverado uses virtual 
memory. It stores data in memory or on a 
disk, and it updates the database con 
stantly by moving data back and forth 
between RAM and disk, un.like 1-2-3, 
which uses a static database. 

You can also adjust the amount of 
RAM available that Silverado uses . The 
default amount is 32K bytes, but you can 
allocate amount~ from 25K bytes to 256K 
bytes. Naturally , the more RAM you al 
locate, the faster the program completes 
operations. 

As a nice touch, Silverado accepts data 
that you enter into a blank column, and it 
automatically creates a new field and as
signs a temporary default name to the 
field. 

Silverado is more than just a conve
nient data-entry device and speedy sorter 
for worksheet data, though. There are 
considerable calculation capabilities built 
in, such as summary calculations, which 
are displayed as a special type of record 
called a "total record ." Silverado auto
matically closes and saves your database 
to minimize the risk of losing records. It 
also has automatic database recalcuJa

continued 
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Sllverado 1.0 @BASE1 .0 

Type 
Add·in database manager for 
Lotus 1·2·3 

Company 
Computer Associates 
1240 McKay Dr. 
San Jose, CA 95131 
(408) 432·1727 

Fonnat 
Two 5V4·inch floppy disks 

Language 
c 
Hardware Needed 
IBM PC, XT, AT, PS/2, Convertible, or 
compatible with 512K bytes of RAM and 
t'NO floppy disk dnves or one floppy disk 
drive and a hard disk drive 

Software Needed 
Lotus 1 ·2·3 version 2.0 or 2.1: 
DOS 2.0 or higher 

Documentation 
250-page user's manual: keyboard 
templates; Quick Reference Guide 

Price 
$149 

Inquiry 902. 

lion, which you can turn off, ju t like 
l-2-3's work.sheet Recalc. 

One of the most powerful functions of 
Silverado is the "crosstab" capabilhy, 
whjch is a tool for analyzing relation hips 
in your data . A crosstab shO\olls the break
down of infonnation by category or range 
of value. Thi i especially u eful in the 
analysis of two- or three-variable rela
tionships among data. The program gives 
the user considerable control over the 
crosstab function. You can use "basic 
crosstab," in wruch Silverado does most 
of the work, or "advanced crosstab," in 
which you specify the complete design of 
the cros tab. 

Silverado has a good report generator 
that lets you design reports interactively, 
incluwng u er-designated fields in stan
dard or custom fonnats. A ruce feature is 
that, once designed, you can print forms 
in the background while you do other 
work. However, you cannot print forms 
in the background simultaneously with 
macro control. 

Inasmuch as Silverado is a relational 
database manager, you can link two or 
more database ftles using a common field 
and then view, edit, or extract informa
tion from the hnked fi.les . Also, Silver
ado will directly read dBASE files , 
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Type 
Add-In database manager for 
Lotus 1-2-3 

Company 
Personics Corp. 
2352 Main St., Building 2 
Concord; MA 01742 
(617)897-1575 

Fonnat 
One SV•·inch floppy disk 

Language 
c 
Hardware Needed 
IBM PC. XT. AT, PS/2, or compatible 
with 512K bytes of RAM and two lloppy 
diskdnves 

Software Needed 
Lotus 1-2-3 version 2.0 or 2.1: 
DOS 2.0 or higher 

Documentation 
202-page user's manual 

Price 
@BASe$195 
@BASE Options Pac: $89.95 

Inquiry 906. 

though it does not use the .NDX (index) 
file from dBASE; instead, it creates an 
equivalent Silverado index when you sort 
the file. 

@BASEI.0 
Unlike Silverado, @BASE 1.0 is some
what difficult to load. You must use 
something called the Add-in Manager, 
invoked from within 1-2-3. When this 
menu appears , you must attach two sepa
rate files to use @BASE. Once attached , 
the program is available anytime by 
pressing Alt-F8, until you use the Add-in 
Manager to detach the files or the 1-2-3 
session ends. You can, however, set up 
the program to load automatically every 
time you use 1-2-3. 

In general , both Silverado and @BASE 
have equivalent database managing capa
bilities . There are sigruficant differences 
in style and speed, however. 

@BASE is a little cruder in operation 
and requires more decisions and input 
from the user. For example, while Sil
verado automates such things as file
names and new data fields by proviiling 
default values, @BASE requires that you 
supply a filename before operung and, 
rather strangely, before closing a file. 

Unlike Silverado, @BASE uses disk-

based torage only for databa e files ; 
thus , it's not quite as fast as Silverado, al
though it's stiJI much faster than 1-2-3 . 
However, @BASE will sort and select 
records from a database file without di 
playing the file on-screen, which speeds 
up its operation considerably. It doe not 
allow adjustments in display or RAM 
allocation. 

As is, @BASE does not support index
ing. However, Personics Corp. will soon 
offer an @BASE Options Pac that pro
vides thi feature at an additional co t of 
$89. 95. It wiJJ also give @BASE the abil 
ity to link two or more data file using a 
common field (giving it "relational" 
capabilities) and the ability to generate 
computed fields - all of which should 
place @BASE more in line with Sil 
verado. 

These two packages are roughly com
parable in the time each take to execute a 
command, although, depending on the 
specific operation, one or the other may 
be slightly faster. For example , @BASE 
is somewhat fa ter than Sil verado at 
searching for a record because it doesn't 
use a special data window for its opera
tions. However, th.is is an obvious trade
off; since @BASE use s the regular 
spreadsheet display, you can't view a 
spreadsheet and a separate database si
multaneously, as you can with SiJverado. 

Although @BASE is not a relational 
database manager , it can read and write 
dBASE files directly. It can even convert 
a 1-2-3 worksheet into a dBASE ill or ill 
Plus database on dfak . This means you 
can also use 1-2-3 as a "front end" for 
existing dBASE applications- a boon to 
those whose data is heavily preadsheet
oriented . In fact, the ability to analyze or 
convert files from 1-2-3 to dBASE format 
on disk, without bringing them on 
screen, is a real advantage for @BASE. 

@BASE has a report generator, though 
it is not nearly as comprehen ive and 
flexible as Silverado's. You must define 
customized reports by retrieving a special 
worksheet file (provided on·a ru tribution 
rusk) and by redefining cell labels in it . 
Thls is much less flexible than the in
teractive Silverado report generator. 
@BASE does not allow background 
forms generation . 

Like SiJverado, @BASE integrates 
well with 1-2-3 . Also like Silverado , 
@BASE can work in an " unlinked " 
mode; that is, you can manipulate data 
without necessarily transferring it into a 
worksheet. If you want to use any of the 
1-2-3 functions or macros you will need 
to transfer the data into a worksheet . 

@BASE gives you somewhat more 
power in its unlinked mode, wruch pro
vide you with a "browse" window. You 
can display and query a database in a 



DATABASE MANAGEMENT VIA 1-2-3 

window on-screen and use the @BASE 
analytical function without importing 
the data into the worksheet. Since the 
data remains on disk, you do not use 
worksheet memory . 

In addition, @BASE has a good data 
filter, so you can select records quickly 
and easily . You set the criteria for selec
tion through a erie of prompts. You can 
use the data filter in the browse window. 

Getting up to Speed 
The learning curve is quite short for Sil
verado , owing to the excellent de ign of 
the program , the completeness of the 
documentation, and its operational simi
larity to 1-2-3. You can have an opera
tional database within minutes of install
ing Silverado, and you can construct 
simple reports within an hour. If you are 
familiar with 1-2-3 already, you will have 
no difficulty at all in u ing Silverado. If 
you are a new 1-2-3 user, it may take you 
a little longer to become used to the menu 
structure and cursor moves. If you get 
into trouble, the 1-2-3 help key (FI) 
brings help for Silverado. 

Due to a poorly organized manual, it 
will take you somewhat longer to learn 
@BASE. The program is not designed to 
be particularly friendly to the inexperi 

enced user. It depends more heavily on 
built-in function than Silverado doc , 
and the menu commands require more 
steps. However, learning @BASE i not 
difficult. You can create and query a 
database within everal minutes. but 
you'll have to do it without an on-line 
help function to fall back on. 

Both Silverado and @BASE have func 
tions that they share with 1-2-3, such as 
@DBSUM and @DBMAX. Likewise, both have 
logical and database functions that you 
can use only within the database add-in . 
For example , Silverado lets you use data
base range functions, such as @UPTO and 
@THRU, and logical function uch a @IS
FORMAT (for setting data format). @BASE 
includes similar (though not always iden
tical) functions. It also contains more 
analytical databa ·e functions than Silver
ado, though you could use the Lotus 
macro capability to make SiJverado per
form these functions . Manuals for both 
programs include reasonable tutorials 
that introduce the u er to the general pro
gram features. 

For help in olving problems, Silver
ado comes with 6 months of free basic 
phone support for regi tered u er , plus a 
free subscription LO CA News, the Com
puter As ociate newsletter. An extended 

SupportPlu maintenance plan i · al so 
available. Computer Associates does en
force its registration plan; you must give a 
valid registration number in order lo get 
support. Personics gives unlimited phone 
support for @BASE to any user, without 
asking for a registration number. 

One potential problem area with Sil 
verado arises from its capacity for instant 
updates . Since data is in movement be
tween RAM and disk, you must set the 
data directory or in ert a blank di k be
fore you create a new database ; other
wise an error may occur. Likewise, you 
cannot swap disks or change directories 
while performing databa e operations . 
Silverado automatically saves and closes 
database files, thu minimizing the risk 
of losing data . Both the documentation 
and the screen warn you of permanent 
field deletions . 

@BASE lets you ex.it to DOS and ac
cess a fil that @BASE currently use . 
However, if you do this, the program 
doesn '1 monitor change made to the file, 
so you run a considerable risk of losing 
data. The documentation note this dan 
ger, but only on an insert sheet of " Late 
Additions." 

I encountered very few errors in using 
con1i11ued 
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DATABASE MANAGEMENT VIA 1-2-3 

Table 1: The benchmark tests gave mi:iced results. Although Silverado was 
slow completing the son test, it also creared a new index in the process. The 
general lack ofan index in @BASE resulted in a long wait when looking for a 
nonexistent record. Times are in minutes:seconds. 

Sort Search 
for laat 
record 

Search 
for record 

#1001 

Save 
flle 

Load 
flle 

Index 
flle 

@BASE 0:38 0:03 0:20 0:03 0:03 N/A 

Silverado: 
w/32K bytes 

of RAM 2:19 0:02 <:0:01 0:36 1:22 0:16 

wl256K bytes 
of RAM 1:55 0:02 <:0:01 0:25 1 :10 0:10 

NOi.: SllveradO diSplayed the en~1e ~base 1n 'ts d8ta wind(T.Y dunno these operallOnS Dispillylng a smaller 
window slgnt.ic3ntly speeds up comp1e11on or son and retnevat ope11111ons 

either program. My own data-input 
errors prompted most error messages . 
Silverado has a facility for validating data 
during entry. @BASE uses the Lotus 
1-2-3 data checker, which will beep at 
you if you enter an improperly fonnaned 
value into a cell. 

I tested both products with a database 
of 1000 records. I used an IBM PC XT 

with a hard disk drive and 5 l 2K bytes of 
RAM. I timed how long each system took 
to save and retrieve the file, to sort the 
file in reverse order (from ascending 
order to descending order or vice versa), 
and to search for the last record (record 
#1000) and a nonex.i tent record (record 
#1001) . I also timed how long Silverado 
needed to index the file; @BASE does 

noc have an indexing capability . 
The results were mixed (see table I) . 

When I ran the ort on Silverado with a 
tandard display fonnat, it took addi

tional time to create an index and display 
each record; @BASE was nearly 4 times 
faster. With a smaller display and on sub
sequent sons , however, lhe times were 
comparable. @BASE wa many times 
faster than Silverado at saving or loading 
the database file . But , when it came to 
searching for a nonexistent record (a typi 
cal error u ually caused by an erroneou 
entry), Sil verado responded instantly , 
while @BASE took 20 econds. 

The whole question of speed is tricky 
10 define when dealing with these two 
database managers . Should you consider 
the actual peed in completing an opera
tion as separate from the information dis
played on the creen? When you Ort or 
select from an @BASE file , the results 
are not displayed automatically; you must 
go back to the menu and enter the data
browse mode to see anything. Silverado 
repaints the screen whenever you resort 
an open file , and while the sort itself is 
reasonably quick, lhe screen di play is 
very slow if you have a large data window 
defined. 

conri1111ed 

.----- ----DaIN-HOUSE DATA TRANSMISSION MARATHON U-------. 
Out olbreath at 50 leet1 


Nowgo the distance. 

Are your 
RS-232data 
lines out of 
breath before 
they cross the finish line? Are you restricted 
from placing your computers and peripherals 
where you need them due to the 50 foot limit 
imposed by the RS-232 standard? 
Now you can extend your serial data commu
nication lines up to 5000 feet without even p 

breathing hard. Using standard, inexpensive 
twisted pair telephone wiring and our easy
connect LD series long line drivers, you can 
achieve data rates in excess of 56 kilobits per 
second. Contact us today and we'll rush to 
get you more 
information... 
FAST. 

_r""'- _--"'1· ----.1' 
~~::::---::~-y~~~~~~5;::::~~~~~1-::.::~- ,,~-~· ~?J'----,.f 

j, n n 11::J o Western 
-~ l'.::::::i 0 Telematic Inc. 

5 Ste rling, Irvine, C~lifomia 9271 

(7 M)586-9950 

(100) 154-72116 (Outstde alilomia) 

rax c11 4J 583-% 14 

Telex: 4677 41 
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The problem is simple. Your XT is 
slow by today's personal computing 
standards, and it won't be able to run 
the software of tomonow. You could 
trade it in for an /1i.. , but you don't 
want to sacrifice 

Now there's a simple solution It's 
the AS'f Xfonner/286"' (prononnced 
'Ilansformer"), the ultra-fast, 10 MHz, 
80286 system board that actually re
places the &yStem board on your XT. 

With afew simple conn~ 
have inaeased pi:oc5ing 

speed, access to extended' memory 
and ~wed compatibility with 80286 
software. It's like getting a brand new 
AT-compatible computer-at a fraction 
of the cost 

all add up to one very powerful 
computei: 

And there's one other fearure that 
comes standard with the ASf Xformer/ 

286-built-in ASf quality and relia
bility. With a history ofenhancing

• 
O\lel' 2 million PCs, as well as produc

ing our own highly acdaimed ASf 
Premium"' computers, were a company 
you can count on to do things right 

For more information on how to 
diange your XT, inside and out, call 
ASf about the Xformer/ 
286 at (714) 863-9991, ASI® 
operator AB008, or RESEARCH INC. 
send in the coupon 

r;----------- --
1 Yes, ple.i<;e send me lnforrnauon on the AST

I xrormc 286 1odily. 
I c Plc.1St' h.l~ an AST n.'Presct1taU\'l.' call nll'.
' Name ___________ 
I TI~----------~ 

eomp.111y __________ 

I ~ 
I oiy - - --Stm-.,-=._-?J_P____ 
I TeJttlhone _ ________ 

I Send llX ASr~ !oc. 2121Ahlin A--. f!Vllll.', 
I CA 92714"4992, Ann: MC 
L- - - - - - - - - - - - - - 

the~ 

you've already 
made in moni
tors, disk drives 
and enhancements 
by buying a new 
computer. 

1hink about it Acceler
ated 80286 speed, more 
available memoi:y, com
patibility with XT and AT 
software, support for an 
80287 math coprocessor 
and eight expansion slots 
(four of which are 16-bit) 
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The Smoothest Ride 
You can program 1-2-3 to do almost any
thing including database manipulations. 
But is it worth the effort? You can use the 
1-2-3 macro language to force 1-2-3 to 
acces multiple file and approximate a 
relational databa e manager, but doing so 
requires advanced programming skills 
and is very cumbersome. At $100 to 
$200, it' more economical and much 
more efficient to buy an add-in database 
management package like Silverado or 
@BASE. 

Of course neither package is quite the 
equivalent of a full-featured stand-alone 
database manager, such as dBASE ID. 
For instance, neither has its own pro
gramming language. Both, however, can 
u e the 1-2-3 macro language, which 
gives them considerable power and flexi
bility. In general, either package is capa
ble of satisfactory database performance 
on the scale that a 1-2-3 u er would likely 
need. 

Someone whose chief concern is han
dling very large or complex databases 
should still opt for the speed and sophisti
cation (hashing algorithms, program
ming languages, and so forth) available 
only in a large , tand-alone database 
manager. Silverado and @BASE are in
tended for the person who generally uses 
only Lotus 1-2-3 but definitely needs 
more speed and power in data handling 
and more flexibility in report generation. 

Overall , the feel of @BASE is a lot 
more nuts-and-bolt than Silverado , 
which glides along, not bothering the 
user with trivia, such as file closing. In 
tenns of power, perfonnance is similar 
between the two programs. Silverado 
also has a significant advantage in that its 
indexing capabili ty i built in , while 
@BASE requires the additional, and yet
to-be tested, Options Pac. The Options 
Pa.c promises to make a major difference 
in terms of relational database band.ling, 
and some difference in speed . 

Silverado is a more refined and even 
better-designed program. Although 
@BASE offers some powerful features, 
uch a analy is and built-in statistical 

functions, it is significantly less easy to 
use and slower than Silverado unless you 
spring for the additional $89.95 Options 
Pa.c. 

It boils down to thi : Silverado is a 
BMW with cruise control, while @BASE 
is a stick-shift Chevy. Both will get you 
there, but the ride is more pleasant with 
Silverado. • 

Diana Gabaldon is the editor ofScience 
Software and an assistant research pro
fessor al the Center for £,nvironmental 
Studies at Arizona State University, 
Tempe , Arizona. 
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Byline 

Diana Gabaldon 

Desktop publishing 

for the IBM PC without 

extensive hardware 

Ashton-Tate's newest entry in the IBM 
PC-compatible side of desktop publish
ing differs from most other desktop-pub
lishing packages . F'll'St, it does not re
quire a mou e, nor much hardware. 
Second, it is relatively inexpensive . 

Byline 1.0 is for people with fairly 
simple desktop-publishing applications 
in mind . While competent at the things it 
does, it doesn't have the power of estab
lished large packages like Ventura Pub
lisher and PageMaker. On the other 
hand, it has features with considerable 
range and flexibility and is remarkably 
easy to use. It's ideal if you would like to 
produce tylish reportS and general-pur
pose business documents, but don't want 
to set up a a professional typesetter. 

To run Byljne, you need an IBM PC or 
compatible with two 360K-byte 5 'A-inch 
floppy disk drives (or a hard disk drive 
and one floppy disk drive) , 384K bytes of 
RAM , a graphic adapter and display, 
and DOS 2 .0 or higher. It supports a 
number of 9-pin and 24-pin dot-matrix 
printers, as weU a several laser printers, 
including Apple's LaserWriter, Laser 
Writer Plus, and other PostScript de
vices. It sells for $295 . 

Easy Operation 
Byline's greate t strength is its ease of 
use. While out-and-<>ut typesetting pack
ages like TEX take weeks of work to mas
ter , and the "big" desktop-publishing 
packages take day , you can have Byline 
producing respectable documents within 
an hour. 

The package works with a vertically 
split screen. The right side displays a 
"minipage," a small image of the laid
out document in progress . The left side of 
the screen i for several things: layout 
specifications, the main menu, and edit
ing of text files. Naturally, you wouldn t 
use the left side for all these things simul
taneously; the left screen defaults to lay· 
out specifications. You can call the main 
menu anytime with FlO and load a text 
file for editing by pressing F8. When 
called, the main menu or a text file 
temporarily replace the layout specifica
tions, which return automatically when 

you discard the menu or store the text 
file . 

You can zoom either side of the screen 
to fill the entire screen by pressing F7. 
Most frequently, you 'II want to view the 
minipage up close to check text. Zoom 
overdoes it a bit here. When you zoom a 
minipage, the top half of the page fills the 
screen; you have to use the down arrow to 
view the bottom half. Ofcourse, this pre
serve the minipage's proportions , but it 
sometimes makes it hard to tell whether 
text ends where you want it. 

The key definitions are logically de
signed; in general, arrow keys elect 
functions, Return executes any selected 
function , and Escape gets you out of 
whatever you are doing . The keyboard 
template provided is largely unnecessary. 
Each function key has only one function, 
and most are displayed in the bottom-of
screen menu most of the time. 

The package works from two types of 
menus : bottom-of-sc reen function-key 
menus and a main pop-up menu in two 
tiers. The menus are small and well de
signed. The main menu is especially 
nice-very compact and explicit. The 
second tier of choices for each high
1ighted main choice pops up a you move 
the cursor over the first-tier choices. Si
multaneously. a very detailed help 
prompt pops up beneath the menu, telling 
you what that choice does. Fl produces a 
context-sensitive help screen at any point 
in the program, and most of these are, in 
fact, helpful. 

Besides the menus and function keys, 
Byline has several useful speed keys, 
which execute functions directly without 
going through a menu. These include a 
Quick Save function and keys for execut· 
ing an alternate view or preview of a 
page. With the e function , you can view 
two pages simultaneously or obtain an 
overview of your document, among other 
things. 

Byline also has a keystroke-capture 
utility , which you can use to produce 
boilerplate text, automate frequently per
fonned operations, or integrate Byline 
operations with DOS batch files. Byline 
has a speed key that yau can use to open a 
DOS window. 

There is a limit to the size of the publi 
cation that Byline can handle , but thi is 
difficult to specify. Maximum siz.e is de
termined not only by the number of 
pages, but by the number and type of ele
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ments you include in the publication . 
Generally, you hould have no problem 
with I 00 pages or even more. 

You can adjust both leading and kern
ing in Byline . Adju ting leading (the 
space between line of text) is simple; you 
just change the numbers in a spec sheet. 
Changing kerning (the pace between let
ters) is more complicated; you must edit a 
kerning table for the pecific typeface in 
use, and you must adjust kerning one let
ter pair at a time, which is simple, but 
very tedious . 

Flexible Page Construction 
Byline i quite flexible in its approach to 
document construction. Using the layout 
pecification menu , you can develop 

"master pages" that are basically style 
heets for the document. Masrer pages 

control margins , column placement , and 
general page formatting. In addition, you 
can completely customize a page by 
creating text elements or photo elements. 
An element i an empty hape that you 
place on the page, using the arrow keys to 
drag a quare to the desired position. 

Once you determine the initial position 
for an element, you can change the ize 
and shape by typing mea urements (given 
in inches) into the chart of layout specifi
cation at the left side of the creen. Each 
element has its own spec sheet, which de
fines the left, right, top, and bottom 
bounds of the element, number of col
umns, typeface and type size for headings 
and body text , vertical rule between col
umns, and solid borders for the element, 
if you want them. 

You can change an element's size, 
hape , or other attributes at any time. 

Making many change can be compli
cated, however; you may cause elements 
to overlap. Overlapping elements don't 
have any boundarie in the area where 
they intersect, so the minipage may be 
confusing to look at. 

Fortunately, you can discard a messed
up page or file . Loading a new file era es 
the one displayed. You can enter text 
under a specified filename after assign
ing the filename to a page or element, or 
you can assign a file with already existing 
text to a page or element. Ifyou assign an 
exj ting text file to an element, the text i 
poured into the element displayed on the 
rninipage . The photo editor works simi
larly, inserting material from a graphics 
file into an elemenl di played on the 
mini page. 

When you pour text or a graphics file 
into an element, it likely won't fit exactly 
on the first try. If the text fills more or 
less space than the element has reserved, 
you might need to resize or reshape the 
element. You can do this easily by chang
ing parameters in the pee layout menu on 

the left side of the screen. If the text 
overflows the element, the urplus text i 
simply not displayed , unless you have 
a signed the same text file to several ele
ments . 1n this case, the text fills the ele
ments in tum. 

One minor difficulty i !.hat ometime 
an element will not be large enough to 
accommodate both text and borders. You 
must keep a certain rnirumum distance 
between the edge of a border and the 
nearest text . If you make a long , skinny 
element with fat border , for example, 
there might not be enough room in the 
middle for text to display, because the 
necessary empty spaces on the insides of 
the borders overlap. The program does 
not warn you when this occurs. The ele
ment shape and borders will display on 
the minjpage and will print correctly, but 
no text will appear inside the element, 
even though the text file is correctly a 
igned. This is easily curable by expand

ing the size of the element or by reducing 
the ize of the borders, but a novice user 
might easily wonder what on earth hap
pened to the text in that element. 

Adequate Text Editor 
You can zoom the left side of the page o 
that the text file you are editing can fill 
the whole screen. The text editor is fairly 
simple, but adequate. It has standard 
cursor moves, including PageUp, Page
Down , and word-by-word move: . The 
text editor includes character styles such 
as underlining, bold, italic, super cript, 
and subscript. However, you can ' t tum 
the e style on a you type . You mu t 
enter text, then define the block of text 
that you want to underline , embolden, 
and o forth, and elect the appropriate 
style. 

The text editor includes a cut-and
pa te facility , a go-to-page capability, 
and a Fmd function, all of which are as
igned to function keys . The program 

adds your changes to the right-hand 
pasted-up rninipage. The package can cut 
or copy a block of text , photo, or what 
have you to a clipboard, where it will re
main until you overwrite it with another 
one. 

One of the nicest features of Byline is 
the connection between a text or graphic 
file on the left and the rninipage on the 
right. The minipage layout reflects any 
editing changes you make to the source 
file a oon a you ave the ource file . 
This is something many bigger packages 
don't have. Ventura Publisher, for exam
ple, forces you to exit the desktop pub
lisher entirely and load a teKI file into an 
external text editor or word processor for 
major editing changes (you can make 
small replacement and deletions inside 
Ventura) . After editing, you then reenter 

Byllne 1.0 

Type 
Low-end desktop-publishing program 

Company 
Ashton-Tate 
20101 Hamilton Ave. 
Torrance, CA 90502 
(203) 522·2116 

Format 
Five 51/•· inch floppy disks: 
not copy.protected 

Language 
Assembly 


Hardware Needed 

IBM PC or compatible with two 360K

byte 51/• ·inch floppy disk drives (or one 

floppy disk drive and a hard disk drive), 

384K bytes of RAM , DOS 2.0 or higher, 

and a graphics display and adapter 

(e.g., CGA. EGA. Hercules, or Hercules 

Plus) 


Documentation 

307·page user's manual: 

Customer Support Guide; 

keyboard template: printer 's 

sizing guide 


Price 

$295 


Inquiry 901. 

the desktop publisher and reload the teKt 
file . In Byline, you can move back and 
forth from editor to layout with one or 
two key trokes. Byline automatically up
dates a publication file whenever you 
change its source files, text, or photos. 
However, if you want to save a copy of a 
publication with an earlier version of 
source files, the Archive utility lets you 
do so. 

The text editor can al o directly import 
text files produced by several popular 
word processors: XyWrite 11, ID, and III 
Plus; WordPerfect 4.1 and 4.2; WordStar 
3.3 and 4.0; and MultiMate 3.3, Multi
Mate Advantage, and MultiMate Advan
tage II. Naturally, you can use plain 
ASCII texl file . 

Photo Imports 
ln addition to the text editor, Byline has a 
photo editor. Analogou to the text edi
tor, the photo editor occupies the left side 
of the screen when you define a photo ele
ment. The photo editor u e the arrow 

continued 
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keys to crop an image to the desired 
dimensions. 

Byline directly imports quite a few dif
ferent graphics file formats, and it is not 
at all picky about filenames and exten
sions . It can directly use worksheet files 
from Lotus l-2-3 versions lA and 2.0; 
Symphony 1.0 , 1. 1, and 1.2; graphs 
from Lotus and Symphony (.PIC files); 
PC P'aintbrush and PC Paintbrush Plu 
images; Publi her's Paintbru h images; 
MacPajm images; Fontasy Art folders; 
Windows Paint files; and high-resolution 
graphics saved in the BASICA BSAVE 
format. The program also imports .DBF 
and .NDX files created from dBASE ill 
Plus. I tried Byline with Lotus 1-2-3 
worksheet and graph files in the photo 
editor with no problem. 

In addition to the tandard graphics file 
formats, Byline imports images scanned 
by any scanner that produces images in 
the ZSoft (PC Paintbrush) format. Also, 
Byline ' s own camera utility, which takes 
napshots of screens (such as Framework 

II pie charts and graphs) and stores them 
in a format Byline can use, can capture 
creens from any IBM PC graphics pro

gram. The camera utiUty is a tenninate
and-stay-resident program, and it takes 
about 8K bytes of overhead . 

A Few Limitations 
Desktop-publishing packages , by their 
nature , tend to be slow, especially on an 
IBM PC. The constant screen rewriting 
required by layout edits even low down 
packages running on 80386 machines. 
However, running as it does on an IBM 
PC or clone, Byline is really slow. Screen 
painting of a new minipage takes 3 to 7 
econds. 

While Byline isn't in the same league 
witb big desktop-publishing packages , 
you can't help making comparisons. By
line's mo t significant limitation is that it 
cannot do landscape orientation. Also, 
you can do portrait-orientation docu
ments only on pages that are 8 l/z by 11 
inche or maller. Otherwise, limitations 
fall mostly in the realm of special effects; 
there i no reverse printing, solid-block 
printing, or special ymbols available. 
Byline borders are lirruted to solid lines 
and only solid-line vertical rules are 
available. You can achieve some special 
effects by nesLing elements with different 
border specifications or creating grids 
using Byline's column grid feature, but 
this is not as simple or a varied a the 
selections from a Ventura menu. 

Byline uses rectangular elements only. 
Though you can have multiple columns 
within elements, you can't have irregu
larly haped elements . This means that 
you can't flow text with irregular margins 
or with dropped initial letters, or at least 

not without an unconscionable amount of 
trouble . 

Byline include on ly five available 
typefaces: Time , Courier, Bookman , 
Swiss, and dBASE Elite. This is adequate 
for mo t bu ines and general -purpose 
documents , but far le than the type se
lection usable with bigger desktop-pub
lishing packages . Typeface in large 
package are virtually unlimited, as soft
ware like Ventura Publisher and Page
Ma.ker can use downloadable software 
fonts . Bylinecan ' t. 

Desktop Publishing for the ~es 
On the plu side, the user' manual is 
very good, especially for the first release 
of a new product. The manual includes a 
tutori.al , reference guide, glossary , and 
index, with a mall "Other lnformacion" 
section for advanced users. This section 
has instructions for such things as editing 
the kerning table , as well as details on 
importing various kind of text and 
graphics files . There are chapters on 
mail-merge, databa e publishing, and the 
archive utility. 

I found the error trapping to be satis
factory. The program detected and 
warned me about an unready printer and 
an open drive door, and after I corrected 
the condition , it resumed execution prop
erly . Few other error messages occurred 
while I wa using the program, but all of 
them were adequate . 

Technical support is cla sic Ashton
Tate; a labyrinth of telephone operator • 
but very well organized. The package 
comes with 90 days of free technical sup
port, provided that you send in your reg
istration card. The first call is free. re
gardles , but your registration card must 
be in before you can call again. After 90 
days , you have to purchase one of the 
company's paid support plans. Some 
companies have policie like this but 
don't enforce them. Ashton-Tate does. 

Basically , Byline is desktop publishing 
for the masses. You need not have ex
pensive hardware or spend a lot for the 
software, either. The package is very 
friendly- thoughtfully laid out and ea y 
to use . It's also very egalitarian in the 
kinds of files it will work with. However, 
it' s not meant for highly sophisticated 
job that require lots of fancy pecial ef
fect . One thing to bear in mind when 
comparing a package like this to bigger 
packages, such as PageMaker and Ven
tura PubHsher. is that the average desk
top-publishing user is generally going to 
use only about 70 percent of the features 
that a big package offers. U you can do 
without landscape orientation and pecial 
printing effects, Byline is an exceIJent 
value . • 

continuetl 
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If you can see the difference, 

you must be looking at the price. 


Hewlett-Packard Co~~ny 
18110 s.s. J4th street 
camas, HA 98607 

Dear Reader: 

Thi• l•tter wae printed on two ot the tinest printers availablo 
today. One halt on a laeer print• r, the other on the new HP 
O.slcJet Printer. But whioh one printed which halt? Hard to tell, 
isn't it? 

Slaall and quiet enouqh tor your own desk, our HP DeskJet Print•r 
qivea you clean, crisp text and qr aphics. Just like a laser. You 
get perteot printing tro11 A to z. Look tor yourself. 

AaBbCCDdE• 

so which halt is frOll the laser p

D•skJ•t Print•r tor under $1,000? Not sur•? That'• th• point.

To s•• the dit!•renc• you•ve ~ot to look at th• price. so call 
tor the name of your local dealar and a tr•• broohure on the naw 
HP DeslcJet Printer at l eoo 752-09 oo Ext. 908A. 

Sinc•rely, 

H~-wzHPANY 

;£:~~llace 

L•••r Print•r HP De•kJ•t Prin~r 

I -- -----~_,._ - - .:.:...___:__- -_- - 
-- - -- -- -- - --- - -----·. 

The New HP DeskJet Printer. Laser-Quality Output for Under SJOOO. 

F//0'9 HEWLETT 
~~ PACKARD 

@ HBWl<IU Packatd Co 1967 
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A NEW-WAVE SPREADSHEET 

A New-Wave 

Spreadsheet 


Keith Weiskamp 

NexView combines 

spreadsheet practicality 

and relational power 

Just when it seemed that spreadsheets 
were going to give up the torch to the new 
technologies of hypertext or expert sys
tems, the econd wave hit. Now pread
sheets are smarter, faster , slicker, and 
ea ier to use. NexView, the relational 
spread heet from ADC & A sociates 
($595), is one of thi s new breed of 
spreadsheets . It supports relational attri
butes a powerful concept inherited from 
database technology . With NexView, you 
can create spreadsheets and easily link 
them to each other using the product 's 
built-in Di tributed Spread heet Data
base System (DSDS). 

The F&entials 

NexView 1. 1Bruns on the IBM XT, AT, 

or compalibles with a hard di k drive, at 

least 5 l 2K bytes of RAM , and a mono

chrome or graph ics di play adapter. 

While I ran the program on an IBM PC 

XT , the company recommend an AT

class computer for best performance. 


NexView is a mode-based program 
that includes preadsheet, ready , auto, 
help, report, formula , and edit modes. 
Spread heet mode upports the typical 
Lotus 1-2-3- like menu system. In this 
mode, you can enter and edit data, read 
spreadsheet files, edit macros, and select 
any of the other modes and commands. 
Ready mode provide a powerful com
mand-language interpreter that processes 
a variety of instructions, from customiz
ing the screen to reading ASCil files into 
NexView 's editor. Auto mode executes 

exView command stored in user-de
fined logic and macro files . You can acti
vate a special help mode at any time to 
display pop-up help windows and on-line 
index cards. To generate cu tom reports 
on spread heet files, NexView provides a 
report mode . The formula and edit 
modes let you process spreadsheet for
mulas and edit NexView files . 

Spreadsheet mode acts as the gateway 
to all the major commands and mode . 
The developers of NexView went out of 
their way to create an environment that 
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looks like 1-2-3. Unfortunately, whLle 
the initial menu bars greatly resemble 
1-2-3 's, the results, after you select an 
item, are far di ffereot from anything 
Lotus doe . You can select commands 
using a highlighted letter or function key. 
If you get stuck, help i available from 
anywhere within the program from the 
on-line manual or the on-line help index 
cards and pop-up help windows, which 
appear when you elect commands that 
require data entry. 

NexView introduces the concept of the 
"super spread heel," a device that you 
use to link multiple spreadsheet win
dows . Once inside the spreadsheet mode, 
you can define the size of the super 
spreadsheet and cLivide it into as many as 
nine different windows . NexView re
erves the tenth window as the default for 

the super spreadsheet. The windows are a 
nice feature, because they let you read or 
edit data and perform calculations in one 
region of the super spreadsheet without 
affecting the other areas. You can also 
perform operations in such a way that the 
relationships between a set of windows 
(spreadsheets) are represented in another 
window. 

For example, you can define a super 
spreadsheet with 20 rows and 60 column 
and djvide it into three windows. You can 
also dimension each window as 20 rows 
by 20 columns. Window I represents col
umns A to T, window 2 represents col 
umns U to AN, and window 3 represents 
columns AM to BH. Now you can select 
window 2 a the active window and read 
data from a Lotus spreadsheet file into 
this window (columns U to AN in the 
uper spreadsheet). You can repeat thjs 

operation using the second window and a 
different spreadsheet file and then add 
the two windows containing data together 
and place the result in the third window. 

The concept is powerful. The windows 
allow you to better organize both your 
data and the types of calculations that you 
need to perform. Unfortunately, to really 
pull off these features, NexView needs an 
improved user interface. When working 
with the super spread heel, I found it dif
ficult to keep track of which region was 
as igned to a given window. NexView 
lets you use a function key to toggle be
tween a view of the window mapping of 

the super spreadsheet and the normal 
spreadsheet mode. I found that constantly 
flipping between views was a clumsy and 
confusing way to work. 

Ready mode really expands the power 
and flexibility of NexView. It provide a 
command interpreter that allow you to 
perform operations such as reading 
ASCII files , executing a file of stored 
commands, searching and replacing se
lected data in a spreadsheet, setting the 
foreground and background color of the 
screen, and selecting other editing com
mands. It supports over 35 commands . 

Comparing Apples to Apples 

Let's face it, there are a lot of new spread

sheets on the market. The latest trend, es

tablished recently by the release of Bor

land' s Quattro and Microsoft's Excel for 

the PC, is toward the modern interface 

porting features such as high-quality 

presentation graphics, windows, context
sensitive help, and multiple fonts . Nex
View, on the other hand, is designed 
around an older technology similar to 
that found in 1-2-3 version 2. NexView 
does not support a mouse, PostScript, or 
graphics. 

In general , NexView supports most of 
the basic feature found in the other 
major spreadsheet packages, including 
macros, a limjted degree of 1-2-3 com
palibiljty , formula support, mathemati
cal and stati tical functions , ymbolic 
labels (NexView calls these lexicons, 
which are u er-defined labels that refer
ence rows and column in a preadsheet), 
and a wide assorunem of spreadsheet 
editing features. 

Although NexView can read and write 
1-2-3 files, it's not truly compatible. 
First off, it does not support all the stan
dard mathematical functions that 
1-2-3 provides. In fact, I discovered that 
NexView does not currently provide a 
square root function (@SQRT). If you 're a 
real 1-2-3 or Quattro power user, you 'II 
miss the useful set of mathematical func
tions that these programs provide. ex
View al o u e a different formula syntax 
than 1-2-3. In 1-2-3, functions are pref
aced with @, as in 20 + @LOG (A2 ) . Nex
View uses a syntax of the form A,#1 : 20 
+LOG( A,#2 ) . 

The second compatibility problem is 
NexView's method of storing and u ing 
macros. Lotus 1-2-3 stores macros in in 
dividual spreadsheet cells. exView 
macros are actually stored in macro files . 
Because of this technique, you can use 
the same NexView macro on multiple 
spreadsheets. Unfortunately , it also 
means that you cannot use 1-2-3 macro 
file in NexView spreadsheets . You can 
use the macro-learn mode to create and 

conJinued 
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How to look good from start ... 


to newsletters. As the leading laser 
printer, it works with all popular PCs 
and PC software packages.And, with 
a wide range of fonts , you get more 
options to create superior looking 
documents. 

Fj,9'1 HEWLETT 
a.!al PACKARD 

© Howle t·Packard !908 Pruit samples w e<e cmated usmg M1Cf0!>'.llt Word. M1c1ooolt Excel. and Aid"'> PageMaker 

Circle 133 on Reader Service Card 

illustrations and text. 
No wonder more people choose 

the original over all other laser printers 
combined. 

So call 1800752-0900. Ext_900D 
for yolll nearest HP dealer. 
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A NEW-WAVE SPREADSHEET 

ln1egrand's new Cbassis/Sysicm is not another 
IBM mcchanical and electrical clone. An 
entirely fresh packaging design approach ha.s 
betn taken using modul!r coosuucrioo.. A1 
pr=t. ova 40 opliooal stock modules allow 
you IO customize our standard ~ IO oc:arly 
aoy rcquiremcnL lntcgraod offeis high quali1y, 
adVilllre:l design hardware along wilh 
applicatioos aod 1echoical suppon oB mprices 
compeli!iW! tvilh imports. Why setlle for le.\i;? 

Rack &Desk 

PC/AT Chassis 


Rack & Desk Models 
Accepts PC. XT. AT Motherboards and 
Passive Backplafles 

Doesn 't look Uke IBM 

Rugged. Modular Cons1ruc1iofl 

Excellefll Air Flow & Cooling 

Oplioflal Card Cage Fan 

Desigfled ro meet FCC 

204 Wart Supply, UL Recognized 

J45W & 8JW also available 

Reascnably Priced 
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RESEARCH CORP. 
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209/651-1203 
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NexVlew 1.1 B 

Type 
Relational spreadsheet 

Company 

ADC & Associates Inc. 

P.O. Box273 
Marlboro. NJ 07746 
(201) 536·1524 

Format 
Four 5114 -inch floppy disks; 
not copy-protected 

Language 
c 
Hardware Needed 
IBM PC XT. PC AT, or compatible with a 
hard disk drive, at least 512K bY1es of 
RAM, and a monochrome or graphics 
display adapter (AT-class PC 
recommended) 

Software Needed 
PC-DOS/MS-DOS 2.0 or higher 

Documentatlon 
261-page Reference Manual; 100-page 
Beginners Guide 

Price 
$595 

Inquiry 900. 

test a set of macros for the current 
pread heet. You can also save these 

macros in a file of their own, independent 
of the spreadsheet you created them for. 
You can later use the macros with other 
spreadsheet files. Macros are easy to 
create and modify because of NexView's 
interactive macro-development envi 
ronment. 

Relational Features 
With NexView's relational capabilities, 
you can link Lotus-compatible data files 
and perfonn operations on data from se
1 ected spreadsheets . By linking files 
using the DSDS, you can merge work
sheet files, or you can piece together 
smaller spreadsheets to create a very 
large spreadsheet . 

The DSDS provides its own menu, and 
you can access it from the spreadsheet 
mode, the fonnula command prompt, or 
a logic file. The DSDS maintains a mas
ter database file for each set of spread
sheets that you link. You can easily ac
cess this master file to obtain infonnation 
about the linked spreadsheets, uch as the 
number of linked spreadsheets, the range 
of the labels (lexicons) you used to link 

spreadsheets, and the ranges of the linked 
spreadsheet files. This feature helps you 
keep track of how spreadsheets are re 
lated to each other when you use the 
DSDS . Since you can specify all opera
tions in the DSDS by using symbolic 
name , linking spreadsheets isn't as diffi
cult as you might think . Keep in mind, 
however, that the complexity of the rela
tionships stored in a super spreadsheet 
can rapidly increase as you start to link 
spreadsheet files . 

If you want to take full advantage of 
NexView's linking capability, you'll 
need to master the BASIC-like custom 
programming language that NexView 
provides. The language contains over 40 
in truction for performing mathematkal 
operations and expressing logical rela 
tion hips. You can type the instructions 
interactively in ready mode, or you can 
create a file of instructions and execute 
them. NexView stores instructions in 
logic files, which are organized into two 
sections: data in tructions and rules. 
Data instructions perform tasks such as 
data 1/0, etling windows, and setting ac
cess limits to cell in the spread heel. 
Rules, on the other hand, alter data cur
rently stored in a spreadsheet. 

Logic files let you completely custom
ize NexView for other users. One of the 
more useful features is the $INPUT in
struction, which displays a question and 
performs an action based on the user's re
sponse. With the conditional expression 
statements, such as IF, ELSE, and FOR, 
you also can easily test relation hip be
tween cells in a spreadsheet and exe.cute 
additional instructions. Debugging help 
is important with a complex language 
such as this, and NexView lets you run a 
program in single-step mode where you 
can execute one in truction at a time and 
see the results of each operation. 

NexView's report generator is another 
useful programmable feature . You can 
prim reports that reflect the status of the 
data stored in a super spreadsheet, 
display reports on the screen, or save 
them in a disk file. To support this fea
ture, NexView provides a set of instruc
tions to specify the rules for generating 
reports . The program store these in 
structions in line-oriented ASCII files, 
called report files, or in other files (e.g., 
logic files). Instructions define attributes 
for the reporc, such as the dimension 
(width and number oflines per page), the 
ti tles for rows and columns, and the 
range to pecify the number of columns 
and rows to include in a report. 

Ease of Use 
The basic spreadsheet data-entry and 
editing command are relatively ea y to 

cominued 



Every presenter wants to make a com
pelling, persuasive case. And color, 

you 'll agree, makes all 
the difference. 
It's more eye
catching. More 
readily under

-- stood. More 
memorable. In short, color makes any 
desktop presentation more effective. 
And research proves it. 

All you need is a Hew lett-Packard 
ColorPro Plotter like we used here. or 
the HP PaintJet Color Graphics Printer. 
Tugether with a PC- IBM compatible 
or Apple Macintosh- you can use all 
the popular graphics software like 
Lotus Freelance Plus, Cricket Presents, 
HP's Graphics Gallery (used below ), 
Microsoft Chart and Harvard Graphics. 

At under $1.300. the HP ColorPro 
Plotter may be just where you want to 
start. It will turn your ideas into colortul , 
easy-to-grasp visuals. Or. if you need to 
combine near-letter quality text with 
color graphics, you can rely on the 
HP PaintJet Color Graphics Printer for 
under $1,400. Whichever you choose. 
you 'll create desktop presentations 
with startling color and greater impact. 

For a colortul sample overhead and 
the name of your nearest dealer. call 
1 800 752-0900. Ext. 903A. 
F'roelance l'!u5' end Lo<us' are US rogtBtilrlld uadOINlliu 01 Lotus 
Development Cocporeuon M1a050ft is a U S registered uad nvuk 
ol Mmosolt Co<pooiuon 
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perform, especially if you're familiar 
with 1-2-3 . Menu at the top or bottom of 
the screen list all the basic edjting com
mands. NexView reserves the menu at 
the top of the screen for listing commands 
for calculating formulas, editing and run
ning macros, altering the djmension of 
the super spreadsheet, and loading and 
aving files. You can select any of these 

commands by entering a single letter. 
The bottom menu is re erved for the 
function key operations. NexView uses 
the function keys to perform tasks uch as 
activating the command mode, setting the 
current window, and calling the on-l ine 
help system. In addition, NexView uses 
the function keys and control key combi
nations as command shortcuts. 

You can easily customize exView by 
setting help levels and selcx:ting the fore
ground and background colors of the 
spreadsheet mode screen. When you first 
u e the program, I recommend that you 
set the help level to the basic level, which 
causes pop-up help windows to be dis
played whenever NexView expects a re
sponse. The infonnation displayed in the 
help windows is usefuJ and in most cases 
saves you from having to use the manuaJ. 

In generaJ the documentation is well 
written and easy to u e. The product in-

eludes an eight-part Beginner' s Guide 
and a Reference Manual, all packaged in 
a maJJ three-ring binder. The Beginner's 
Guide starts with the basics on how to use 
the program and then covers mos1 of !.he 
major topics of NexView, including load
ing 1-2-3 file , working with !.he super 
spreadsheet and windows, moving 
around menus, creating formulas, creat
ing and editing macros, and using the 
basic spreadsheet entry and editing com
mands . Unfortunately, !.he tutorial text 
doe not provide any useful information 
on some of the more interesting and 
powerfuJ features of NexView, uch as 
!.he DSDS, the reporting features , and the 
logic programming commands. 

The Reference Manual suffers from the 
same problems of organization and in 
dexing found in many reference manuals . 
I discovered that some of the basic math 
ematicaJ functions, such as log, were not 
documented in the manual. Becau e of 
this, it is difficult to determine which 
functions the program supports. In fact , I 
had to call ADC' technicaJ- upport of
fice to find out if NexView supports the 
standard fu nctions found in 1-2-3. The 
coverage of macros is aJso very brief; the 
manual devo1e only nine pages to this 
topic . Fortunately, the Beginner's Guide 

pre em a fairly complete tutoriaJ on how 
to create, edit. and use macros. NexView 
contains a wide assortment of powerful 
commands and features , but I found ii 
difficult to exiract the needed information 
out of the Reference Manual in order to 
use these features and commands . 

ex View does provide an on-line man 
ual with a search feature. You can select 
the manual by pressing the F8 key from 
the main menu in the pread heet mode. 
Once you activate the on-line manual, 
you can elec1 a topic u ing the cursor 
keys, or you can use the built-in search 
feature to locate a topic. If you use the 
search feature , be patient because it re
sponds agonizingly slowly. I earched for 
the topic "help" and it took NexView 
over 3 minutes to search the manual file. 
NexView provides a utiHty program that 
le!S you customize the on-line help ys
tem. You can use a standard word proces
sor to add, remove, or modify texl in the 
on-line help file and then run the utility 
program to index the file for NexView . 

Performance Trade-Off 
I reviewed ex View on an IBM PC XT 
with a IO-megabyte hard disk drive and 
no coprocessor. Since ex View does not 
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Int roducing a totally new voice 
communication product that 
m akes it easy for people to 
stay in touch. NyTalk integrates 
your telephone and IBM PC,XT, 
AT, compatibles or Psr2 without 
the use and cost of a modem. 

It is ideal for use in tele
marketing, sales, credit collec
t ions, corporate, professional 
and personal applications. 
Perfect, fast dialing at the 
touch of a key. No more costly 
wrong long distance numbers! 

NyTalk consists of a half 
size card providing all dialing 
functions, as well as software 
which provides a powerful 
resident directory, extended 
dial ing and telephone statis
t ical functions. It's as easy to 
use as your telephone, and as 
simple to install. 

And at $89.95, talk is cheap. 
FEATURES 
• pop-up the directory when the hand· 
set is lifted or the line is engaged. 
• directory entry dialing, last number 
re-dial, speed dialing, dial by tag, 

keypad dial ing, manual screen 
dialing. 
• dial any number automat ically from 
any form displayed on your screen. Ideal 
for use with mainframe data bases. 
• automatically records the duration 
of calls for each di rectory entry. 
• records the last time and date an 
ent ry was called. 
• records the total number of calls, 
total time on phone, and the average 
time per call. 
• maintains a deta i led telephone log. 
• directories are provided which con· 
lain area codes for the US, Canada and 
codes for international calls. 
• print and fi le conversion util ities are 
provided so that di recto ries may be 
ut il ized with a variety of applications 
such as dBase Ill and Lotus 1-2-3. 
• design your own application which 
makes use of NyTalk's extended 
dialing functionality. 
• works with standard telephone lines 
and most PBXs. 

~~lk™ 
FOR IMMEDIATE SHIPMENT 

1-800-668-8620 

Alaska, Hawaii: (416) 470-1203 

~~LID 
104-60Queens Blvd. 

Forest Hills, NY. NY 11375 
yTalk - Hummingbird 

Communications Ltd~ IBM, PC:, 
XT, AT, PSl2 - lntematlonal 
BuslneM Machines; d&sc Ill 
Ashton Tale Inc.: Lotus 1·2 ·3 
Lotus Development Corporation. 
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provide arctangent or naruraJ log (ln) 
function , I wa unable to run the Savage 
benchmark, which is based on the fo!Jow 
ing fonnula: 

tan(arctan(exp(ln(sqrt 
((PREV_CELL)~2)))))+1 

When I entered this fonnula in Nex
View' s formula mode , the program 
locked up the computer. I was, however, 
able to run the RecaJc benchmark for 
both 1-2-3 and NexView. 

To run the RecaJc test in 1-2-3, you 

copy a formula created with relative 
addressing to each spreadsheet cell. 
When you place a value in the first cell, 
the complete spreadsheet automaticaJJy 
recalculates . This process took 9 'h 
econds. 

When I ran the benchmark on Nex
View, it was not as easy . To begin with, 
the program does not provide a mecha
nism for easily assigning formulas to 
spreadsheet cells. 1n order to run the 
benchmark, I had to use NexView's logic 
programming language . The second 
problem occurred because I had diffi 

cuJty with one of the logic statements. 
NexView provides a REPEAT instruction 
for duplicating a task or set of tasks; how
ever, this instruction did not aJways func 
tion consistently . The operation that 
failed was 

B, #1" (A , #1 ) *1.001REPEAT99 

This statement instructs the program to 
muJtipJy the contents of cell (A, 1) by 
l.001, place the results in (B,J), and re
peat the operation for each column in the 
first row. Each time the program repeats 

-------------------------------, the instruction, the column index is auto

NOW THERE'S AN 

EXPERTSYSTEM EVEN 

THESE GUYS CAN USE. 


Exp rt ysterns aren ' t 
ju t for expert anymore. 
Thousands of our customers 
use !st-CLAS to help 
trouble hoot complex equip 
mcnl. a ist with telephone 
suppon, analyze financial 
applications, and prepare 
complex document . 

I t-CLASS Expert 
Systems are the recogniz d 
indu try leaders in ease of 

u e . They require no training 
to u c, and no royalty pay 
ments when you distribute 
your work. 

Whether you ' re saving 
money for your company or 
making money selling knowl 
edge systems, we' ll make 
your p rformance I st- LASS. 

For IBM~PC and DEC 
VAX compwers. Priced ji·om 
$495 to $1295 . 

r!CLASS 
Expert Systems, Inc. 


For more information. or to order. call toll-free today: 1-800-872-8812 

( l -617-35 -7722 in MA) 286 Boston Post Road Wayland. MA 01778 
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matically incremented. Unfortunately , 
this statement wouJd not aJways repeat the 
specified number of times. A caJI to the 
technicaJ-support group at ADC revealed 
that the REPEAT instruction ha a eriou 
bug. A spokesman for ADC said any 
users experiencing this bug should caJI 
the company for infonnation on a free 
update. 

J discovered an alternative approach 
for performing the benchmark by u ing 
an instruction called GROWTH, which in
creases a cell value by a specified per
centage. In order to use lhi in truction to 
perfonn the RecaJc operation for each 
row in the spreadsheet , I had to write a 
program that included 25 GROWTH instruc
tions . Using this logic file, NexView re· 
quired 35 seconds to perfonn the RecaJc 
benchmark. 

ln the Scroll Right benchmark, where 
the display scrolls from the first column 
of the spread heet to the last, NexView 
beat 1-2-3, taking I minute and 12 ec
onds, compared to l-2-3's 3 minutes and 
10 econds. 

Not for Beginners 
NexView i not a program designed for 
beginning spreadsheet users . The com
plexity of the program make it difficult to 
use at times. Although it contains a menu 
ystem similar to 1-2-3 and provides a 

complete on-line manuaJ , many of the 
features and commands differ signifi
cantly from those of 1-2-3. If you're 
looking onJy for a program that ha true 
J-2-3 compatibili ty and supports graph
ic , NexView might not meet your needs. 

However, if you're looking for an anal
ysis tool that has the capability of linking 
spreadsheets and producing detailed re 
ports, you'll appreciate NexView' ad
vanced features. NexView offers many 
state-of-the-art spreadsheet processing 
capabilities, but you'll need to put on 
your programmer's hat in order to take 
advantage of its reaJ power. • 

Keith Weiskamp is the editor of PC Al 
magazine and a freelance writer living in 
Phoenix, Arizona. 
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• "Don~ compute without It." 
- t:-.11 York Times. • "Highly 
n:comm(!lldtd for busltt1!$$ users." 
- lune-Life Access 
• "lndi.s~11M1blt."-PC Maga
zine. • "&.wlrial in day.to:day
pmonal computlng."-Personal 

Computing Magazine. • Thrte years 
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• "You 'II blt:is this di.st" 
- Peter McWllliams/ 
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A life saver for your data 

owitSnotso 
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at 
At last. 
After five long year alone at 

the top of the best-sell r lists, 
the Norton Utilities '~ is being 
challenged by another software 
package. 

Which i no small feat, 
considering that Version 4.0 is 
selling even faster than its prede
cessors did. 

Unfair competition. 
Of course, in order to compete 
with the Utilities, th.is upstart 
new package first had to copy it 

It had to mclude the famous 
UnErase;" which has rescued 
the denieres of thousands of 
grateful PC users. 

As well as the unique Fil.e 
Info, which let you attach de
scriptions of up to 65 characters 

to your files. 
Not to mention the Norton 

Integrator, which lets you con
trol everything from a single 
program and gives you on-line 
help for each function. 

In fact, The Advanced Edition 
of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 
so popular. 

Right down to the user inter
face which, according to the 
Info World Review Board makes 
the Advanced Edition "as easy 
to use as possible'.' 

And that's not all. 
The more the merrier. 

Becau e the Advanced Edition 
goes on to include a wish Ji t 

of brand new teclmical features 
and functions. 

Like Speed Disk, for tighten
~g up disk space and optimiz
ing access. 

And Fonnat Recove1~ for 
unfom1atting your accidentally 
reformatted hard disk. 

As well as a FAT Editor.a Par
tition Table Edito1~a Directory 
Editor and access to absolute 
di k sectors. 

All of which explains why 
Info World called the Advanced 
Edition "a great program that 
has gotten even better." 

We just call it good company. 
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_C_O______~-_C_H__S MANORMPUTING ~T _AO~____~~~~~~~~~~~~ 

Monday morning , and I don"t 
have a lead item. 

I'd intended to wri te about 
changing over from Fast Kat the 
Kaypro 386 to the new Zenith Z-386. Be
fore you ask, no, there's nothing wrong 
with Fast Kat, and I have no hesitation in 
recomrnendfog Kaypro equipment. Fast 
Kat has served me well, what with his 
math chip (80287 and adapter), big (44
megabyte) Priam hard di k drive, and 2 
megabytes of Kaypro 32-bit memory plus 
another 2 megabytes of Cheetah 16-bit 
memory . I've used him hard for nearly a 
year, with never a glitch. 

However, Fast Kati n't Kaypro 's latest 
640K-byte backplane 386; he's an early 
model you can' t buy anymore, based on 
the Intel 540K-byte motherboard, and re
quires software kludges to bring him up 
to 640K bytes of memory. 

That ha n 't been a problem so far; 
DESQview and its compaoion-Quarter
deck 's Expanded Memory Manager 386 
(QEMM)-work wonderfully well with 
Fast Kat . However, I am about to do ex
periments with alternative operating sys
tems, particularly Xenix and VM/386, 
and those are said to work a lot better in 
system· that have hard-wired 640K bytes. 
I want to compare them to DESQview. 

Unfortunately, although I've had the 
Z-386 for some time, I don't have any ex
tra memory for it. Zenith has been selling 
4-megabyte 32-bit memory boards as fast 
as they can make them-Larry Niven had 
to wait 2 weeks to buy one for his Z
386-so they haven ' t had too many to 
hip to reviewers . However, when I 

called earlier this week, they said they 'd 
have one to me by Thursday; when it 
didn't come ye terday, I put off the col
umn, expecting the board to arrive today. 
Alas . 

I could have stuffed the Zenith with 
Cheetah 16-bit memory boards, but that 
didn't seem quite fair to Xenix and 
VM/386. The boards would work, but 

Shifting into High Gear 

Jerry Pournelle 

This i going to be one of those Installing a USRobotics port 3 . Mycroft Labs ' MlTE
columns . It' s Friday night, the which I'd happily used on my 
absolute drop-dead deadline is Courier HST modem lets Jerry CP/M systems-could addre s 
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16-bit memory i slower than 32-bit 
memory, so I'd have it to do all over again 
when the new Zenith board comes; best 
to put the whole thing off until next week. 

One plans for this sort of thing, and I 
thought I had another possible lead: I've 
had a write once , read many (WORM) 
drive from Information Storage sitting 
next to the Z-386's cabinet for over a 
week. and I figured that would do. Alas, 
when I uncrated the WORM drive, I dis
covered that they had neglected to send 
me the disk controller card for it. I'll call 
them Monday; but by then this column 's 
got to be on the wire. 

Of course , there's no hortage of ruff 
to write about, and , indeed, I have a 
whole bunch of items lying about. 

Modem Problems 
I have been using OmniTel inte rn al 
modems in my IBM PCompatible ma
chines for a couple of years now . They 
work quite well . We've used several of 
them, and the one time we had any trou
ble with one, Alex got it taken care of 
under the warranty without ever mention
ing me or the column. 

I always preferred internal modems be
cause they are easy to install and don't 
take up any extra room on my desk or 
computer stand. You can address them 
(at least the OmniTel modems I've used) 
to any port from 1 to 4 . I preferred to set 
mine at port 3; that way, there's no inter
ference with the mouse and, more impor
tant, with Traveling Software' LapLink 
and De kLink (more on them in a bit) 
communications programs, which want 
port I . 

Thus, when I began the changeover 
from CP/M-compatible to IBM PCom
patible machine , I needed a communica
tion program that could u e a modem at 

only ports l and 2. That's 
changed now; but before they 
came up with a version that 
could use port 3, I got used to 

Cro talk and was always too busy to 
change back to MITE. 

Then I added Borland's SideK.ick to 
my system. SideK.ick i wonderful- I still 
use it , and I can't imagine doing without 
it-but I found that the blankety-blank 
SideKick dialer recognizes only ports I 
and 2! I could ju ta well have tuck with 
MITE. 

Anyway, for a long time that was my 
communications system: an OmniTel 
300-11200-baud modem, later OmniTel 's 
300-/1200-/2400-baud internal modem 
card, addressed to port 2; Crosstalk· and 
SideK.ick to keep track of phone numbers 
and dial the phone for me. 

I had a number of annoying experi
ences with Cro stalk . Most of them were 
caused by inadequate documentation (or 
insufficient spelunking in the documents 
on my part) . For example, when I loaded 
a Crosstalk file, the program insisted on 
dialing the number even when I didn't 
want it to , and then it wanted to redial pe
riodically until I told it not to do that. 

Thus, it could take quite a while just to 
call in a Crosstalk file and change some
thing. I wrote about that problem several 
times, and although I always got some 
kind of response from Microstuf (now 
known a Cro talk Communication ) , 
no one from there ever told me the secret 
of how to stop it. 

FinaJJy, a reader did : when you create 
a Cro stalk file using their setup pro
gram, the program saves the re uh in a 
file with the extension .XTK and automati
cally adds a command line that looks 
something like GO /45. That command 
tells Crosstalk to dial the number and 
then redial at 45- econd intervals . 

Since the .XTK file contain a /or of 
command line , most of them needed and 

continued 
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The real reason I 've 

always preferred internal 

modems is that I don 't 

understand the RS-232C 

connector system. 

few explained, it' e~ y to miss that GO 
conunand. But if you eliminate that line 
(it helps to have a good progranuning edi
tor, such as Brief or Logitech 's Point), 
Crosstalk waits fo r you to tell it to dial . 

Incidentally, another reader told me 
how to handle another problem I had. 
When I told Crosstalk to GO LOCAL, it still 
wouldn't connect , even though I could 
hear the carrier tone on the other end . 
If you do GO LOCO <ent er> , the program 
is ready to send commands directly to 
the modem. lfyou have a Hayes-compat
ible modem, typing ATO <ent er> will 
actually make the system listen to the 
modem; meaning that you can do GO 
LOCO, ATO, and manually dial the num
ber. When the carrier comes on , you' 11 
be connected. 

With those two tricks, Crosstalk is 
considerably more docile than it used to 
be and is now fairly satisfactory. I'm told 
by people I respect that Procomm 2.4 .2 is 
at least as good; but I'm used to Cross
talk, it uploads to BIX very well, and I've 
had no trouble using the capture facility 
for downloacting. Better i the enemy of 
good enough . R ight now , Cro s talk 
seems to be good enough. 

Hang-Ups 
Even so, I had problems. Sometimes I 
would try to connect to BIX, and my local 
Tymnet number would be bu y. I'd i ue 

Table l : The RS-232C 
connections in my cable. These 
connections are for a female 
DB-9 to a male DB-25. All I 
know is that it worked for me. 
I don 't attempt to explain this. 

9-pln (DB-9) 25-pln (DB-25) 

1 is connected to 8 
2 3 
3 2 
4 20 
5 7 
6 6 
7 4 
8 5 
9 22 

the Crosstalk command BYE-and even 
QUIT- to exit the Crosstalk program and 
close its DESQview window, but the 
modem till wouldn ' t hang up. I could no 
longer hear the busy s ignal on the 
modem; but if I lifted the telephone re
ceiver, it was still there. 

I could then yank the phone connect.ion 
so that the modem was no longer con
nected to the phone line; that would let 
the phone hang up. But if I reconnected 
the modem, it wasn ' t cleared; it still 
thought it was connected and o did 
Crosstalk. The only way to fix the prob
lem was to tum the modem off- and with 
an internaJ modem , that means turning 
the computer off. 

For me, that 's a big deal : I work in 
DESQview and I generally have the 
Logitech Mouse with Plu Software and 
Microsoft Bookshelf in main memory. 
A.lso , I have SideKick, Ready!, Q&A 
Write with WordFinder, and probably 
something else each in separate windows , 
and I may have another job going as well . 
It ta.kes time to reload a.II those progran1 
and reconfigure the system. 1don ' t want 
to tum off the machine . 

So , thought T, the remedy is obvious: 
I'll put in an external modem. That way , 
if I have hang-up problem , I can reach 
back and tum off just the modem, not the 
whole computer. 

It was about time , anyway . I 've had a 
USRobotics Courier HST since Decem
ber, and it has capability for 9600 baud . I 
also have a list of 9600-baud bulletin 
boards thoughtfully provided by US
Robotic . I'd intended to hook up the 
Courier HST with the Z-386 anyway; 
why not now? 

An external modem has three prob
lems you won't face with an internal 
modem. First , you have to find a place to 
put it. The Courier HST is I 3 inche 
deep, 8 inches wide, and about an inch 
and a half tall. It has vents on top, mean
ing that you probably don 't want to cover 
it with papers that block the airflow. 

It will sit nicely on top of a computer, 
or you can Velcro it to the side of your 
monitor , or you can do what I did. I got a 
little low-height ml.ling stand (originally 
designed for a big TV , I think) and put 
that under the de k, consolidating the 
computer itself, modem, Amdek CD
ROM drive, telephone answering ma
chine, and other auxiHary equipment into 
one place; but it' going to take up pace 
no matter what you do . 

The second problem is trivial . Unlike 
an internal modem, you have to upply an 
extemaJ modem with power, meaning an
other gizmo to plug into the wall , and yet 
another cable to lead through the snake ' 
ne t to your computer. 

The third problem is horrible. 

Cables 
The real reason I've always preferred in
ternal modem is that I don't understand 
the RS-232C connector y tern . Now, 
sure, I've read books on it, and one 
reader kindly upplied me with a video
tape , but the tact i I forget that stuff 
about as last as I learn it. I have some evi
dence that I am not temtlnally stupid; but 
for the life of me, I cannot remember the 
difference between DTE and DCE and 
why DTR is important and all the re t of 
it. Pity, but there it is. 

However, one afternoon I got three 
busy signals in an hour, meaning that I 
had to tum off Fast Kat three different 
times , and enough was enough . Cables or 
no cable , it wa time . 

Fast Kat, like a.II IBM PC AT compat
ible , ha a 9-pin male connector for hi 
serial port . The Courier HST modem has 
a 25-pin fema le connector . The US
Robotics documents have a lot about 
which of those 25 pins connect to what; 
but there's not word one about what 
comes out of a 9-pin male connector. 
Now what? 

The Logitech Serial Mou e terminate 
in a 9-pin female connector so that you 
can connect it to an AT's seriaJ port . 
They al o provide, for people with PCs 
and XTs , a small gizmo with a 9-pin male 
connector on one end and a 25-pin female 
connector on the other end. Nothing i 
said about the internal mapping of those 
connections, but it works; we've u ed 
one to connect a 9-pin LogiMouse to 
Lucy Van Pelt , our ancient genuine IBM 
PC. I tried using that with a traight
through 9-pin-female-to-9-pin-female ex
tension cable. Of course , that required a 
25-pin gender-change connector, but I 
have those . 

It made a weird lash-up, and when I 
got it connected , nothing happened. The 
modem wouldn ' t work . Then I tried put
ting a 25-pin connector thing that called 
it elf a "null modem connector" in the 
lash-up . That dido 't work either. 

Then I remembered the LapLink 
cables: four-headed monsters with both 
9- and 25-pin connectors on each end, de
signed to link ATs with XTs. It took a sex 
changer to connect one, and then it didn ' t 
work. Putting the null modem connector 
into the loop didn't help. 

Clearly , it was time for a breakout 
box- only someone had lifted my won
derful little Hal l-Com ec Wiretap gad
get. Now what? 

I must live right. In de peration , I 
rooted around in the cable closet-a hor
rible place infested with monsters-and 
eventually discovered a cable that had a 
9-pin female connector oa one end and a 
25-pin male connector on the other end. I 
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We liked UNiock MasterKey,' ' 
• COPY PROTECTION 

RUN YOUR PROGRAM ON ANY HARD DISK 

UNLocK MasterKey Removes 
Copy Protection from 
140 PC Programs 

B+ and D+...and more than an 
"copying" disk by TranSec and 
The new UNiock MasterKey 

additional 100 programs. It is in 
best selling UNiock Albums A+ tended fo r the user who wants 
and D+ allow you to quickly and the best a nd most comprehen
easiJy make unprotected DOS sive copy-bu s ting program 
backup copies of more than 140 available. 
popular original PC programs. Ma terKey has the ability to 

Your originaJ disk is un· break more than 140 specific 
changed and the unprotected menu listed programs. ln addi
backup copies perform exactly tion you can take protection off 
the same as the originaJ, as do programs not listed in the 
copies of these copies. menus by using generic routines 

UNlock copies run oo any for the PROlok, SUPER!ok and 
hard disk, including Bernoulli EVERlock protected programs. 
Boxes. No original key disk i With UNiock MasterKey an 
required in Drive A. You can al o analyser will tell you if the disk 
run on a RAM disk and conven is protected by either PROlok or 
iently copy DOS 5 1/4" programs SUPERlok. so that you can s im 
to 3 U2" diskettes. 

• 
ply apply the proper UNiock lib 
erating routine. Even many pro
grams using hardware protecTake protection off 
tion schemes can be unlocked. programs not listed by While other copiers wil1ma ke 

using generic routines. copies of some programs. only 
UNiock removes copy protection .•

New UNlock MasterKey is Backups don't require tedious 
Tra nSec" mo t comprehensive 
copy protection removal pro
gram. It unlocks all the pro
grams in Tran ec"s Albums A+, 

uninstall , and reorga.nizing 
your hard disk does"t result in 
your software call ing you a t.hiefl 
To order call 1·800-42!'1·0772. 

UNLocK~ MasterKey ™ $159.95 
Adel SS 00 ~· Foteign orcl&rs $1 0.00 

Iii sttriCey unlocks the programs In Albums · A· Plus •nd "O" Plus and those below: 

Aldergral (2.2) •Autocad Etn &Win (2.5x) •Bancstar •Baslc-2C Runtime Package (2.00.04 
& 12112186) ·Balance of Power '85 • Cadkey (2.11.01 ,3.01 ) • Cadvanee (1.10, 1.20. 1.30) 
·Computer Aided Planning (CAP) 121 15186 • Cadvance DXF Translator· CAP (3.00J• 
Chemnasttf 2000 f 86J•Courtractlng System (2"2)•CP2A (5.8)·DAM Busters f86) ·Dita 
Highway Diagnostics (1.3) • Database Manager II (2.0. 2.02) • Diagram Mastt!I' (5. t) • 
Olagraph (3.3, 3.4.1, 3.5) • Discovery Litigation Support (2.3. 2.3e, 3.0J·Disk Optimizer 
(1.4, 1.5) • Erunacad (1'108) • Escrlblen (2. 2.0A) • Flnanclal Analysis tor Farmers (6.0) • 
Financial Proflles (! .5,2.2,2.3)·Fund Matter·TC (3.5)· GSSArabWorld (1.36A)·Harmony 
(2.35. 3.00) • IBM Drawing Assistant (1.0) • IBM Graphing AsslsWil (1.0, 2.0) • IBM 
Planning Assistant (1.0J • ICSI Interactive IQ Program (1.11) • lnsearch (1.02) • lnsmark 
(4.03E) •Interceptor IV (1.0A,1.08) ·Intercom 102 (2.305.4.14) • ~mpfgruppe ('85) • 
Maintenance Analysis System (4.00) • Magnarype (1.4) • Mapmast8f (6.0) · Mean 18 Goll 
('86 ) •Ulnllab (5.t .1J• Multlllnglllll Scholar (2.9) • Multilingual Scribe (2.9) ·Paradox (1 .0) 
·PBS (1 .0) ·PC Emulator (1 .03)•Petrocalc(85) •PCATE (3.Jn-4) ·PC FOCUS (1 .5.2.0, 4.5) 
·PC lntormetlon System (9.21 ) •PCUNK (1.0) • Pfs:Acceas ("84.C)•Pla :Flle (Tandy B,C) 
•Pls:Graph (Tandy. BJ• Pls:Plan (Tandy,B.C,2.00) • Pls:Report (Tandy, 1.00, t.00.00, B. 
C) • Pls:Write (Tardy, 1.00, 1.01, C. 2 00) ·Picture Perfect (3.3, 3.5) • PLC· 2 Ladder 
Loglstlcs (2/t 1187) • Pluto ('84) •Print Master (1 .1P) ·Print Shop (Early 'SS, Late '85, '86) • 
Pro-Ctte (1.2) •Quicken f 84) ·Real CICS (110) ·Real Estate Appraisal System ('87) • 
Redboard • Resldentlal Appraisal Processor (RSC) • Screeolo tor Cobol (2.0J• Sldeldck 
(1.568) • 5'1etch Processor (SSK] • SmARTWORK (1 0 r. 8·10. t.1 , 1.2 r.3.• 7) • Soltbol 11 
Runtime System (2.11 I (1 1J • Softbrtdge Flnanc31 Planner (2 I) • Spectra Business 
Systemt (3.01) ·Spotlight (t.O) •SPSS Statlstlc:a for the IBM PC (1.1 ) ·Star Trel<.: The 
Kobayashi Ahematlve · Superpage •Ststat (2) ·Tango PCB Layout System (3.03.3.04) 
•Tango Route (1 .10)•Techsonlx Dlgtllz8f (2.6M) •Taylor Allen Bradley Programmer (6.19) 
•T·Bond Trading System ('84 J· Tencon1 AutholingSUStem (3.00Bera) •Toatex (1.5)·Type 
1 (Broderbund) ('87) •Untvenal Ute Pers.Prop. System (6.4N) •Versallle Report System 
(2.3t )·Video Store Manager ('86)•WhafaBest (1 .1)•Westlnghouae Numa Logic (2.1,3.0) 
• GENERIC PROLok Unlocker • GENERIC PROLolk Classie • GENERIC SUPERLok 

UN"locl< II llVlillble for IBM PC. XT, AT Md comp1!lbles with ti least 2S6K llld DOS 2.1 . 

from TranSec Systems, because 
it doesn't copy software, 

it removes copy protection 
and that's what we want. 

We also liked the speed at which 
it removed the copy protection and 

the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 

most elegant of those we tested and 

is well worth its $159.95 price. 

., ' ' 
U lock MasterKey 

EDITOR'S CHOICE 
OVEMBER 24. 1987 

JANUARY 12,19 

BEST OF 1987 AWARD 
UNiock MasterKey 

For 198'7 PC MO{fcu.i~'• auLhor-. •nd edllor11 chose t.be mo.t 
1ipltlcant oontrlbutlona and mo.I favored pi-oducu of the 
year. They called UNiock Ma.terKey unlockinjl toot. th' 
ultimate c-quallzer for removln1 copy protection. 

______Gu•ranteed to w_~only with listed programs:_______ork

UNLOCK - $49.95* UNLOCK"" $79.95* 
Album " A" Plus Album "D" Plus 

dBASE iii & dBASE Ill Plus 11 Dl 
IBM Writing Assistant 11 o.2.0) 
Lotus 1·2·3 11A. 1A·.20.2.011 

Framework I&II (I O) 


IBM Filing Assistant 11.0,2.0) 
 Clipper (1tvu w1n111< "85) 


IBM Reporting Assistant (1.0. 2.0) 
 Fastback (53J 

Graphwrlter 1•.3.' 3.1) 
 Chartmaster (6.1.621 

Rella Cobol 11.2. 2.0) 
 Slgnmaster 1s11 

MuIllLink Advanced 13.02. J.03) 
 Dollars & Sense 12 01 

dBASE Ill & dBASE Jll PLUS p 01 
 Microsoft Word 1115.20.2011 
Framework J and II 110) Lotus 1-2-3 (I A. IA' . 2.0.2.01) 

Chartmaster 16 1,6.2) 
 Symphony p 1, 12J 

Slgnmaster 1503.5 05.51) 
 Lotus 1-2-3 Report Writer (I 01 
Fastback 15.JJ OoubleOOS CAil 

Harvard Total Project Mgr11 .101 
 Harvard Total Project Mgr (1.101 
ThlnkTank 12o.21) MngYour Money c 

Dollars & Sense 1201 
 ThinkTank 12.0.2.1J 

'Add $4.00 shiplhandfing. Foreign orders $10.00 

CHOICE OF THE CRmCS! More than 40,000 
V'ERSON~ .'l•!v 1:i:•rn~C UNloclc hu two partleulartv Copies Sold!u endearl~ ctl8fllcleristlcs. If 
worka, and works simply. I was able to quickly
produce unprotected co~ ... Theae C91>1e5 
jler1ormed nawtessly, as did copies ot lhete 
copies.· Chnstopher O'Malley ~ 
BYTE "UNiock ... " 's menu-driven and UNLOCK'~ works fine on the l)(Oilram Its sup
po!led to work on: Lotus 1·2·3,dBASE 111, Frame
work, Symphony, Per.dox ind several othefa." ORDER TODAY TOLL FREE: 

Jerry Poumelle 
1 "Becauae copy protection can Interfere 1-800-423-0772 

with the ablllty to back up a hard dlsk, IN FLORIDA 305-27~1500buslness orlehtt!d users ma~ pref8f pro
grams llke TranSec's UNiock -ies' 

Winn L RoschM_""'°""_aod_nNIOio_.. __ ~-_ 
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--------------------------------, external modem so I could handle busy 

have no idea where it came from , but it 
had the sexe right, so I tried it. 

Voila. Worked first time. What with 
my having tamed Crosstalk, I didn't even 
have any trouble altering my Crosstalk 
file to look for the modem at port l . 
Everything went swimmingly. Later, I 
traced that cable's connections ; they're 
listed in table I, and they sure aren't intu
itive. I don't have the foggie t notion of 
which connections are critical; I can say 
that a cable like that will connect a US
Robotics Courier HST modem to an IBM 
PC AT clone. 

Write Better 

Turbo 4.0 Programs ... 


Or YourMoney Back 
You'll write better Turbo Pascal 4.0 programs easier and faster 

using the powerful analytical tools ofTurbo Analyst 4.0. 
You get • Pascal Formatter • Cross Referencer • Program 
Indexer • Program Lister • Execution Profiler, 
and more. Includes complete source code. 

Turbo Analyst 4.0 is the successor to the 
acclaimed TurboPower Utilities: 
"Ifyou own Turbo Pascal you should own the Turbo 
Power Programmers Utilities, that's al/ there is to it." 

Brure Webster,BYTE Magazine, Feb. 1986 

Turbo Analyst 4.0 is only $75. 

ALibrary of Essential Routines 
Turbo Professional 4.0 is a library ofmore than 400 state-of-the-art 

routines optimized for Turbo Pascal 4.0. It includes complete 
ource code, comprehensive documentation and demo 

programs that are powerful and useful. Includes 
• TSR management • Menu, window, and data 

entry routines • BCD • Large arrays, and more. 

Turbo Professional 4.0 is only $99. 
Call toll-free for credit card orders. 

-800-538-8157 ext 830 (1-800-672-3470 ext. 830 in CA) 

Satisfaction guaranteed or your money back within 30 days. 

• T·Ocbllgl'WS 4.0-S)mbohc 
IUO•time debugger for Turbo 4.U. 
ooly S4S. (S90 ,.,th source code) 
• °"'11ay Man•gcr 4.0-Use oYU· 
lnys and chain in Turbo 4.0. only S4S. 
Call for u1'11fl'de information. 

Turbo l"1scaJ 4.Q LS r<quorod_ 

Own<IS ofTurboAN~r U1ili1ies wlo 

source may upgrade for $40. w/sourcc, 

$25. lndude )'OUr serial number. For 

Olhet tnfomwion call 408-438-~ 


Shipping& Wes pn:pojd in US. & 

C4nDdJI. Ebewhcnrndd $12 per otcon 


Once I had the proper cable, it was 
smooth sailing. I did have some problems 
with hanging up, but that turned out to be 
one of the little DIP switches on the back 
of the modem. USRobotics, bles them, 
prints nearly the entire manual on the bot
tom of the modem; u ing what's printe-0 
there you can, if you know what you're 
doing, set up the modem perfectly. I 
d.idn 't know what I was doing , but fortu
nately Brett Glass ("glass" on BDC) knows 
more than I ever will, and from my re
ports of symptoms, he was able to tell me 
how co change my DIP-switch settings. 

TurtioPnwCJ Son....... 

P. 0 . ll<lx 66747 


Sc0tU< Valley. CA 9~47 


The result is that I've been using the 
Courier HST for 2 weeks now, and i!'s 
wonderful. It may just be coincidence, 
but there seems to be less line noi e now; 
and when there i line noise , it seems to 
be handled in a more comprehensible 
manner than the OmniTel modem u ed 
to do it. I've used the Courier HST at 
1200, 2400, and 9600 baud; at 9600 baud 
on long-distance line I've ometime 
been blown off, but not too often, and it's 
sure the way to go if you want to transfer 
big files like this column . 

The really odd part is that I went to an 

signals by turning the modem off; but 
since I got the Courier HST connected up 
properly, it has been able to handle them 
itself. The Cross talk BYE command 
works fine with this modem. 

I'm now rethinking my position re
garding internal and external modem . 
An internal modem certainly has less 
cluner and fewer cables. I thought it 
would be more convenient when I had to 
connect two machines serial to erial, but 
that turns out not to be the case. If I need 
to get at Fast Kat's serial port, it' not 
much more trouble to unplug the modem 
than it is to plug in the cable to link him to 
another machine. An external modem 
really shines if you temporarily need one 
on another machine; and, of course, it 
doesn't take up a slot in the computer. 

The USRobotics Courier HST comes 
with very complete documentation , in
cluding a sat isfactory but not remarkable 
index and table of contents; a I've aid, 
you could preny well connect it up with 
just the information stenciled on the Cou
rier' bonom _And if there' anything you 
really need to know (other than how to 
connect it to a 9-pin system when you 
don't understand RS-232C) , it's in the 
book somewhere. The box is rugged; I've 
manage-0 to drop it on the floor half a 
dozen times, and that hasn't harmed it 
yet. There are plenty of winking red 
lights to show that you 're connected . 

I can think of two improvements. I 
wish , first, that they'd put the vents on 
the ide, since the temptation to put 
stuff on top of the modem i nearly irre
sistible; and second, that they 'd put the 
switch on the front of the box . lf I have to 
turn it off, it 's not too easy to reach 
around behind it. 

Those are minor complaints . The fact 
is, 9600 baud i the wave of the future
more on that another time-and the Cou 
rier HST is an elegant little gadget. 
Recommended. 

Live and Learn 
Just after I finished writing this, Federal 
Expre s brought the galleys of The 

continued 
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Travel 
Companions. 
The WorldPort 2400'" and the WorldPort internal battery, drawingno power from your Call us today for more information about 
1200'" modems are the perfect lravel laptop. Cutting edge technology brings you the WorldPort line of modems, or the name 
companions for your porlable computer. features such as Bell and CCITT standards, of your nearest dealer, at 800-541-0345. 
They work virtually anywhere in the world, direct connect and acouslic interface (300 (In New York. 516-261-0423.) 
including hotel rooms and phone booths, and 1200 bps), liny size and atiny price. The 

The Modem Book 
has just about 
everything you need to 
know about modems 
and communica_tions. 

Modem Book by Michael Bank (Brady 
Books/Simon & Schuster). Banks has put 
together just about everything you need to 
know about modem and communica
tions (as of late 1987). There are chapters 
on information services (like Compu
Serve and BIX), hardware, software, and 
on-Line databases. Also, in an appendix, 
Banks covers cables. Ifl'd had this book, 
I could probably have saved myself con
siderable trouble. 

It's the best reference work on small 
computer communications I know of. It 
also reads well enough to serve as a pretty 
good introduction. If you've been think
ing of getting into modem communica
tions, get this book first. I definitely rec
ommend it. 

Incidentally, the reason I'm getting 

this book is that I told Banks that if l liked 
it I'd do a short preface. I do, and I wiJI. 
I'm getting paid, too: Banks owes me a 
drink at the next convention. I may even 
make him buy me a double . 

Sundial 
If your problem is that you have to bill 
your time to any one of a bunch of clients, 
and you spend a lot of your time on the 
phone, and you don't like having to clock 
yourself, I have a olution. 

Sundial is not a communication pro
gram, although it wouldn't be too hard to 
make it one. It needs a modem , but that 's 
ju t so it can dial the phone for you. 

What Sundial can do is keep track of 
your telephone calJs: time them, bill the 
lime to the proper account, and generate 
reports. It also lets you organize your 
notes and thoughts and keep track of 
those by client, phone call, or both. 

It works this way. If you caJJ out, you 
tell Sundial to whom the call should be 
billed. You then let Sundial dial the num
ber and use the program's built-in editor 
to make notes. If you don 't have a 
modem, you can dial the call yourself and 
Sundial will still do its thing . 

Incoming calls are handled in much the 
same way : you tell Sundial which account 

the call should be billed to. and it does the 
rest. If you want to review notes of previ
ous phone conversations, store or retrieve 
data about the cal ler , and suchlike, that's 
easy enough, too . 

Sundial doe n't look like a very o
phisticated program, although I under
stand it employs some pretty clever pro
gramming devices to make it look so 
simple. Written in Turbo Pascal , it' 
memory-resident and eats about 160K 
bytes plus whatever workspace you set 
aside (a tand-alone nonresident ver ion 
is available as an option, but , of course, it 
can't automatically handle incoming 
calls). 

It doesn't u e the Lotus/Intel/Micro
soft Expanded Memory Specification 
4.0. SundiaJ ' programmers are tudying 
ways to do that. Since Sundial is an over
layed terminate-and-stay-resident pro
gram, this isn'c simple. 

On the other hand, if you're a lawyer, a 
consulting engineer, or in any business 
that requires you to keep track of your 
time and bill it to particular accounts, 
Sundial can be a lifesaver. It eats too 
much memory, but it does leave a 640K
byte system enough memory to run 
WordStar or to access an on-line data-

continued 

allowing you lo connect in afew million 
more locations than olher modems. 
With features superior to internal units, 
the WorldPort line of modems is the smart 
choice !or all your communication needs. 
WorldPort modems operate from their own 

WorldPort 1200'" can be easily upgraded to 
2400 bps and bolh the WorldPort 2400'" 
and the upgrade come with Carbon Copy 
PLUS'" communicalions software. 
Find out more about the travel companions 
lhat won't tie down your porlable computer. 

. . ····wr 

1 

• ' 1 •:.•:......•··=·1 
1 •===• 


Touchbase systems. inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261--0423 
TELEX: 6502848020 
FAX: (516) 754-3491 

WorldPort 1200 and World Port 2400 are tredamarks of Touchbase Sysloms. Inc .. Carbon Copy PLUS Is a trademark of Meridian Tochnology Inc. 
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base. It works with most private-branch
exchange ystem . There are rival pro
grams, but I haven 't seen any I find 
preferable. 

All in all, Sundial i one of those things 
mo t reader won't need, but those who 
do need it need it a lot. 

HyperDialer 
Sundial want a modem to dial your 
phone for you . Surely there's a better 
way? 

There is, if you have a Macintosh . 
DataDesk, the people who brought key

board up to a high standard, have a new 
gadget: HypcrDialer. 

HyperDialer is about halfway in size 
between a box of pocket matches and a 
box of kjtchen matches. It has two lines 
and can attach to the side of your Macin 
tosh or to your telephone. One line goes 
into the Mac's peaker port; the other 
connects to your telephone. 

Once that in tallation i made, the Mac 
can make phone calls for you; unsurpris 
ingly, you access it through HyperCard 
programs. If you're a Mac and Hyper
Card u er, you probably don' t want to be 

without thi or omething like it. While 
you're ordering HyperDialer, also get a 
DataDe k Turbo- I 0 I keyboard for your 
Macintosh; it's sure better than the one 
Apple furnishes . 

Business Class 
JfaH the hype about HyperCard were laid 
end to end, it would probably circle the 
earth; but, in fact, much of it is de erved. 
HyperCard really is a bright new idea, 
ea y to use and very powerful. I don't 
uppose there's anyone left who doesn't 

know what HyperCard i , but ju t in 
--------------------------------. case, it 's a Macintosh programming sys

R 
FULL 

Let CPT give you the total view-today. 
Upgrade your PC, XT, or AT-compatible 

computer with CPTs full-page displays, at a price 
far lower than you might expect. For more 
information on how CPT can expand your 

display·horizons, call l -800-447-4700. 

~=== 
~·- i

More Than Office Automation . . . Office Productivity 
f'C. XT ,1hJ AT,,~ 1~,luJ fnf\"t1\.ahon..I U1.1'lihe$.t. 1\.Uchu'11C't, Inc 
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tem that organize data and activitie 
around logical "card stacks." A card can 
contain text, phone numbers, map and 
graphics, or even instructions telling the 
computer to play music . 

The key concept of HyperCard is that 
card can al o contain "buttons" : area 
on the card that. when clicked on with the 
mouse, transfer you to other card. con 
taining more data and stiU more bunons. 
What' really neat is that it's not ju ta 
static "product"; HyperCard is more like 
a language tha1 anyone can use to crea1e 
new concepts in compuler information 
service. 

Activision 's Bu ine Cla , written by 
Danny Goodman, is an early example of 
what HyperCard can do . Business Class 
i , a1 bottom, a travel-informa1ion data
base that contains the same information a 
small atla would . The novelty is in the 
way you use the program. 

The first time you use Business Class, 
you answer some questions about time 
zones and your local currency. When 
you've done that, a world map appears, 
bright in the area currently in sunlight, 
dim elsewhere. Click on a country, and 
Business Clas zooms in on its region. 
Click again , and it selects the country . 

Meanwhile, acros the bottom of the 
screen is a series of icon buttons: a folded 
envelope to indicate post office informa
tion, an interracial handshake to indicate 
"local customs," a pictu re ofa wall outlet 
to indicate electrical power systems, and 
so on. Click on one of tho e, and you get 
information about the country you 're cur
rently looking at. 

The electrical button , for example, 
will tell you the voltage and frequency 
used in the selected country and show you 
a picture of the favored electrical plugs. 
Click on the time button (a clock, natur
ally), and you ' ll be told not only the 1ime 
difference, but what time it is in the e
lected country right now (assuming that 
your Mac knows what your local time 
really is). 

You can get information on visa re
quirements , weather, local travel, cur

comi11ued 
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add your own; then give it a provision to 
let you enter your trip expenses and get 
out a travel expense report. None of this 
would be very difficult. 

I can think of lot of things you can do 
wi th HyperCard programs; but I do won 
der if they 'll all suffer from lack of suffi
cient depth . HyperCard lets you build a 
lovely database, but it eats memory and 
disk storage space. Busines Cla s, for 
example, fills two floppy disks and still 
has only 300 words per country on "local 
customs." The entry for Saudi Arabia 
doesn't even mention their fanatical law · 
regarding alcohol. (Foreigners living in 
Riyadh often have walk-in vaults in their 
home ; this i n ' t where they keep their 
money , but their scotch.) 

Where HyperCard-or something like 
it- would really shine would be in man
aging the enormou flood of data that 
will be available on CD-ROMs. I can 
imagine a program updated quar terly that 
had encyclopedic data on countries , cit 
ie , and even individual firms . It would 
need a provi ion for electronic data files 
to update really volatile information. but 
that shouldn 't be too hard to manage . 

HyperCard i one of the Mac' main 
weapons in the battle with IBM PCom
patibles. It 's too bad the new CD-ROM 
reader Apple announced costs more than 
a complete Atari Mega ST with a CD
ROM reader, but overpricing to k.im 
early cream is pretty traditional wilh 
Apple. 

Physics and Geometry 
The success of Apple's Macinto h re ts 
partly on myth (its graphic don't really 
have any hlgher resolution than other 
monochrome PCs), partly on enthusiasm 
Lransmjned by Apple II users, and partly 
on olid achievement. 

The major achievement ha been ea e 
of learning; people with no computer 
background at all are often able to it 
down and use the Macinto h with little 
assistance or training . This gives the ma
chine a strong boost a a possible tool for 
education. 

Case in point : two programs. Physics 
and Geometry , by Sensei and published 
by Broderbund Software. Both are high 
school-level tutorial I ·ure wish I'd had 
when l wa tudying the subjects . You 
don ' t have to know much about the Mac 
to use them; the interface is sufficiently 
intuitive that 5 minutes of mucking about 
will let you use the programs without e er 
opening the manual . 

Alas , I suppose because the manual 
isn't needed , the e program are copy
protected with the key-disk cheme. It ' 
wor e than that. I couldn ' t even get 
Geometry to work from its own disks on 
my Mac Plus; ifl booted with the Broder

or railroads; just a political-bounda rieBusiness Class is an outline. 
Even worse: given the uccess Washintriguing program, and ington has had in overcoming the ''too 

strong" dollar, much of the information it makes me anxious to in Business Class is al ready obsolete, and 
much more will be shortly. Experienced see other HyperCard hacker could get in and make change , 
but there's no real provision for user edits products. of the database; so even if you fi nd new 
information on currency exchange rates 
in the Waif Street Joumal, you can't make 

rency exchange rates, and a whole bunch corrections. 
of other stuff. It's a lot of fun to browse In other words, Business Class is easy 
through the world, find ing out the names to learn a nd u e, and fun to b row e 
of currencies and what kind of electrical through; but if you want to plan a real 
power they u e. trip, you'll probably till have to buy 

There's also a telephone button. Click maps and guidebooks and keep notes on 
on this, and you'll be told how to dial the changing condition ·. As an example, an 
particular country-and there are places lt.inerary Planner lets you print out dates , 
to add local phone numbers that you can hotels and their phone numbers, flight in
have the machine dial for you. formation, and aJl the background and 

That' the good new . currency information in loose-leaf for
The bad news is that there's no infor mat. This i a great idea, but you' II still 

mation at all on a number of countries, have to check most of that data to be sure 
and what Bu ine s Cla does give you i. it' not ob olete. 
pretty sparse compared to what's in even Business Class is intriguing, and it 
the cheapes t guidebooks . The maps makes me anxious to see other Hyper
aren't much use either; they show only Card products . Imagine this program 
the capital and maybe one or two other with a simple editor interface that would 
large cities. No terrain feature no roads let you update the background data and 

LAHEY SETS NEW 
FORTRAN STANDARDS 

LAHEY PERSONAL FORTRAN 77 $95 
Low cost, Full 77 Standard, Debugger, Fast Compilation 

F77L FORTRAN LANGUAGE SYSTEM $477 
For porting or developing , this Is the critics' choice. 

" Editor 's Choice" _ . PC Magazine 
__the most robust compiler tested. " . . Micro/Systems 

" . .. the most efficient and productive FORTRAN 
development tool for the DOS environment" . . BYTE 

F77L-EM/32-bit $895 FnL-EM/16-bit $695 
Break through the DOS 640K barrier. The most powerful PC Fortran 
Language Systems for downloading or writing large programs. 

PRODUCTIVITY TOOLS 
Profiler, ULI Mathematical Functions Library , Overlay Linker, Toolkit , 
Utility Libraries, Windows, Memory Boards, 80386 HummlngBoard . 

IF YOU DEMAND THE VERY BEST, THEN YOU SHOULD BE USING LAHEY. 
CALL US TO DISCUSS YOUR PC FORTRAN NEEDS. 

CALL FOR NEW FEATURES INCLUDING MATH COPROCESSOR EMULATION 

30 DAY MONEY-BACK GUARANTEE 

FOR INFORMATION OR TO ORDER: 
1-800-548-4 778 

Lahey Computer Systems, Inc. 
P.O. Box 6091, Incl ine Village, NV 89450 
TEL: 702-831-2500 TLX: 9102401 256 
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bund di k, the Mac Plus kept insisting 
that their disk I wasn't a Macintosh disk 
and kept offering to format it. I solved the 
problem by copying both di ks to the 
AST 2000 hard disk drive- I'm really 
fond of that thing-and running from 
that , inserting the key disk (which hap
pens to be disk 2, the one without a sys
tem track) when asked . Thi aJI seems a 
bit complicated. 

At the same time, T understand that 
schools are among the worst violators of 
copyright law- I once visited a school 
where the teacher had used the school's 
Xerox machine to make 40 copies of one 
of my books and was actually proud of 
it-and the key-disk scheme may be the 
best solution to the problem. 

Anyway, if you sit a reasonably bright 
kid down with these disks and a Mac, 
there ' s a chance that some learning wiJJ 
take place. Both Physics and Geometry 
compress a lot of really good knowledge-I 
use that word deliberately since they are 
teaching some of the most important prin
ciples of science-into a couple of disks . 

The programs aren't perfect. T hey 
have the approach of a reasonably bright 
but somewhat distracted schoolmaster. 
The student had better want to learn phys
ics and geometry because the programs 
don ' t provide any motivation: no rewards 
for success in the problems, and li ttle 
connection between what you' re learning 
and reality. 

It has been my experience that if you tie 
abstract theory to something practical , 
students are more willing to work at 
learning; that, indeed, is what good 
teaching is all about. I may be hoping fo r 
too much from a computer program, but I 
don't think so; I suspect you could make 
physics and geometry more fun to learn 
than the e programs do. 

On the other hand , J sure wish I'd had 
them when I was in high school. If your 
kids have access to a Mac , it's worth get
ting them these programs. 

I Wish I 'd T hought of That 
One recent phenomenon in the science 
fiction community is the "rented world " 
book; a well-know n au thor creates a 
world in a series of books, and another 
author writes stories about it. Probably 
the best known of these is the Robot City 
series , in which a number of younger 
authors write about a world created by 
Isaac Asimov (everyone is younger than 
Isaac . . . ). 

I'm not sure what to make of these 
books: the income is genera!Jy divided 
among publisher the author who created 
the setting and whose 'name will be used 
to promote the books, the junior author 
who actually wrote the stories, and often 

comi1111ed 
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C programmers are talking about C _ talkTM 

The easy way lo add the POWER of 


OBJECT-ORIENTED Programming to C 

C_rulk c,,;ltnd~ your c..; cornril l cr 10 o rea l Ohjec1.0rlen1ed Lun gun gL" (OOL j. 
11 is not u new lan~uagc; ii impl~· ::idd malllalk-likl' re :i fures lu t: : 

0 J.:ncapsulauon 
0 Mcs;;igong COynomic Dind1ngl 
0 f11 hcri1ancc 

C_l•lk orror~ •II of tho Wd\' Dn l a~<S or OOLs: 
0 A highly modulor so ft wilIC d0>1gn methodology 

Reusable software comPoficru:s 

Ex1cndablc sof1w 11.r-c components 


Plus the •d»onlog<S of C: 
Speed. !i.izc. fl t:itibili1y 


0 Ease of apphcuticm de livery 

0 Acccs5 to C libran c"'i nnd C 1001\Ch 


C _ t i.Ilk co nSiSIS of Sm upplica ! ion de\•cln1u11ent environ men I wi t h : 

A p0wcrful Snulll1alk·likc llrow<;cf for browsing, defining Jnd cd1t1n,s on 
applic:ulon's objec t cl:iss hicrnrchy 

0 	 A PrcprtM:cssor for «.'onvcrti ng object class descriptions in iu stJndard C 
prognum that an: cum p:uubh: wuh populltr C com1,ilcn. 

An inrcgm1ed. ~cminu tornauc M :t~e utili1y for comrolllng tht' rreproces~mg. 
compil ing and linking or :in applica1ion, objt>ct cl~s. C files or libraries 
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You gel intelligent 
IEEE~488 and RS232 
ports to make instru
ment programming 
fast and easv. 

You can have up to 
4 Mbytes of memory 
on the same board for 
your larg~1 programs, 
RAM disk..<i , and data ac uisition tasks. 

Com tibility is built-in so you can run your favorite programs 
or create new ones with our advanced programming tools. 

Tu get your FREE demo disk-call 617-273-1818. 

Capital Eguipmenl Corp. 

Burlington, MA 01803 


The bottom line-lEEE-488, RS232, par. port. 4MB EEM UM, runs DOS and OS/2. 
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a packager who got the idea for the series enough that my wife came up to see who 
and put it all together . I suppose if all par had been murdered. A couple of weeks 
tie are satisfied it mu t be all right. Any later when I was in New York to make a 
way, that ' s irrelevant just now . speech, I showed the stuff to my pub

The other day I got a packet of materi Ii her, Jim Baen. He too slapped himself 
als about a book by Paul Preuss set in on the head. 
Arthur C. Clarke's "future history . .. I don't know how I missed thin.king of 
One of the features of this book i a series the idea first, but once seen it ' obvious. 
of line-drawing illu tration of space Line drawings cost no more per page to 
craft , a pace talion , and other equip print than text, and if one picture is truly 
ment. The drawings were done by Preu s worth a thousand words, they're cost
using CAD-3D on an Atari ST. effective. I've sometimes struggled for 

The in tant I saw that I slapped myself hours trying to describe a particuJarly 
on the head. "Holy cow!" I yelJed, loud complex piece of equipment. I've also 

"/Jcz ·l'lo/1i11~ 1111 11/1/1liwti1111 i11 < 11•1111/d 1111< ·1· 111/:1'11 f• 11111111/i• 111 <1 \1'111". /mt i11 \1111r ii /•ml: 2 

1111111!/i" •· - llru111 /·1·11,/w. 1/111 ·111~ ( .111111111·11111/ . \irplmw ( 11111/Wll\ 


I\ •CIOD Actually, you don't have to make the 
~ 1.'. choice. Once Cwas ideal for all PC pro''To C ~ gramming. But it has been complicated by 

0 windowing and graphical interfaces. Now 
windows development with C is difficult. 
time-consuming and error-prone. You 
need a new language that simplifies win

or not 0 

to c ...'' dows programming. Introducing Actor'l!_} 

Actor is the first interactive object-oriented language made for commercial development. 
Its powerful browsers, inspectors and debuggers give you more insight into a windowing 
environment than Cever will. But your Cwork ls not lost. Clibraries can be linked to Actor. 
Plus, its procedural syntax is easy for Cprogrammers to learn. 

Actor comes with windowing classes built in. Customize Actor's classes to create stand· 
alone windowing applications. And objects give you another layer of independence for a 
smooth transit ion to OS/2 and Presentation Manager. It's the quickest and easiest way to write 
awindowing program. 
1'ou can write Windou<S programs much faster with Actor than with C or ClSSenrbly la11g11age. " 

-PC Maga:rine, jrme 9, 1987 

• 	V.'indow tyl : tiled, overlap
ping, popup, hild. edit, dialog . 
Controls: li.1 boxe~. ~ mil burs. 
buuon.• he k bmw . 

• Data stmcrur . · stacks. , rrays. qu ue . 
lisLS. di('[ionarics. cLS, saning, hashing, 
inccrval. . 

lnr( cm<''. 	 • Al up1x>rt : rarnl», s-.•mbol , 
• Pascal and like svmax. 	 dictionaries, list , S\<mbolic program
• Progr 	 mming tools: Brows ·r, ln~pcctor, ming, functional argumcnl!I. Par, ing 


Debugger, Fik Edico . :ind le ical an:il . i YA .cc nlpacibk'. 

• Full a 	cc LO M Windows S)~lcrn . calb, • Lring manipuhuion: subscring, connc, 


n11rhi1a.•l.ing, .md ODE. append. in n. m ,. •. t."Mch. 

• 	F'a. t devi c-· ind ~ndent gr.iphi . : lin , • &13-pagc: manual inC"lndc:. tutorial and 


shape . icons. rursor , bitmaps. r fcrcnce . 

mcmfil · . Turtle graphi . sample • No Ii cnsc fee . ·ncratc \land-alone 

nntrol la11gu g u ing YAC appli tion~. 

• 150 da'iS<'s, 1500 fun cion. . • FaJrest incrra crvc OOL <l\'llrlable. 

full • su. • • Fast incr mental garbageo roll nor.
·n ibl 

Actor $495 • Academic price $99 • Academic site license $99 • Manuals for site 

license $35 • New! Language Extension $99 • Sliipping $5 US, $25 lnt'I 


The Whitewater Group 

Technology Innovation Center 


906 University Place, Evanston, Illinois 60201 
(312) 491-2370 

______A_ ·to_r_is_'a 1cgistc1ed trorlemark ofThe \\'hilc\"'"ller GrC111p. In c. J 

/ 

done my own maps by hand . 
No more. I'm a lou y draftsman, but a 

good computer CAD program will solve 
that problem. It will require a change of 
habit to thjn.k in terms of good diagrams 
rather than long verbal descriptions , but I 
think that's the wave of the future . In 5 
years-probably fewer- you'll ee lots of 
books that integrate author-produced 
graphic with the text. 

Cyber Studio 
Preuss created his drawings with Cyber 
Studio, the core program of Antic' 
Cyber eries. Studio concains CAD-3 D. a 
program written by Tom Hud on (who 
also did the DEGAS paint program) . 
CAD-3D uses an icon interface to let you 
draw objects , rotate or extrude them, and 
generally create shapes, which can then 
be shown a olids or as "wire frames·· 
with all line · visible or with ome lines 
hidden. Objects can be stretched, shrunk. 
glued together, rotated, and generally 
mashed about. 

After you create an object, you can 
light it. Three studio lights can be moved 
around and each light 's intensity varied 
until you like the view . When every 
lhing's ju t right, you print the result and 
end it to your publi her. I've been using 

the system to draw maps for my new 
Prince ofMercenaries novel. 

All this is great, and I haven 't seen 
anything on the Macintosh that's bener, 
but it ' not half of what the Mega ST and 
Cyber can do. What' really great is the 
animation you can get by invoking Cyber 
Control, the second program of the Stu
dio package. 

CAD-3D lets you create an object-as 
an example, your own name. Extrude it 
o that it ' solid . Now save the image. 

Then , using the Cyber Control lan 
guage-which i omething like BASIC
change the lighting and rotate your name. 
While it 's rotating, have it progress from 
the lower left to the upper right side of the 
screen, with perhaps a loop-the-loop in 
the middle. I've done that one, and while 
it takes a couple of hours of fiddling to 
learn how, once you know it's not very 
hard to do. You can get more compli
cated; one demonstration that comes with 
the program is a fully articulated hunrnn 
keleton that does backflips. 

Once you've described what you want. 
you tum the programs loose on it, and 
they build the series of frame to make 
full animation. Thi takes time-up to 
several hours for omething really com
plex- but it will run by itself, o ii can be 
left to stew overnight. 

There's also Cyber Paint, which works 
on two-dimensional images but adds the 
time factor ; stuff cut from frame I and 

continued 
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pas1ed into frame 30 of an animation will 
appear to floa1 across the screen. While 
you're a1 ii , you can call up the ADO fi x 
menu- it's said to be named for the Am
pex Digital Optics system of !he seven
ties- and by judiciou cl icking and drag
ging, you can rotale the object around any 
axi or all of them, scale it up or down, 
and draw a complex path for ii to foll ow. 

All this lakes memory; you'll need the 
4-megabyte Atari Mega Sf with a hard 
disk drive to do it right- bu! that ' till a 
lot cheaper than anything else I' ve een 
with that capability. Antic and Sony are 

FREEWARE 


working to create the Cyber VCR that 
should be out about the time you read 
thi . It' uppo ed to rurn your Mega ST 
into a video editor that wiJI do serious 
professional video graphic . I understand 
that ome ad agencies are already usi ng 
the Atari Mega ST and Antic's Cyber 
software to block out television conuner
cial for client approval before the really 
expen ive work on fi nals i begun. 

DeskLink and LapLlnk Mac 
Traveling Software has done it again. l 've 
previously mentioned LapLink, a pro-

ADULTS ONLY 
0 ADULT& ONLY/l (147) Genn1111 porno. CGA req. 

0 llTRIP PO~R (148) Watch ouU CGA & Buie rcq. 

0 XXX PRIN'l'lllAllTltR PL09 ORAPHIC8 (149) 

0 XlCX PRINT8BOP ORAPBIC9 (1!50) 

0 BAD-8AD (2 119) A<M:nturc game. CGA rcq. 


AaTRO·lbl l!e p ) (3871 Pomo arcade game. CGA req. 
0 llTRIP BU.CILJACB: (4M) Plu• dtrty humor. CGA req. 
D NASTY GIRL (4S5) The name &aye It all . CGA rcq. 

BUSINESS 
l!Z-P'ORM!I Rn. C~ (IHI) Fomia gcnemtor pkg, 

0 EAllT PROJt:CT V l .2 (440) Projec t nt"1tL syatcm. 
0 B UBINEllll U!:TTERB (30S II S04) 650 lette111. 
0 MR. BlU. VS.2 (Sll ·SU) Ttlne & bllllng pac~e. 
0 RENTAL PROnR'JT (Slll) Rmtal activity mgr. 
Cl BL.ICWORK.11 (33 I) F'nlmework clone. 
0 P'JMANClt lllAKAOltll V4 .0 (77) Accounting packa&e. 

COMMUNICATIONS 
0 	 RBll8 BUUZTIM BOARD Vl5. l (290 • 302) (3 dlau ) 

QMODltlil VS . l (293 11 21M) Modem program. 
PROCOlllM v:l.43 (4Sll.54) M=udrtV'Cn modem pkg 

DATABASE 
Cl P'ILE 1tXPR?:118 V4 .O l (SS 11 :W) £uy database. 
0 WAlllP\1111 VS. l (S7 II 381 dBue DI clone, 
0 PC-nut + Vl .O (21115 II 206) Exa:llcnt database: . 
0 DBAlllt m PROORAID (Mii) Oil.ASE DI req. 
0 DBAllE m tlTIUTIE8 (S49). OBA.SE DI req. 

EDUCATION 
0 PL\l'IOlllA!lf (4 IE 5) /\music oyntbeet.ier. w/ tunee. 
0 FAllTTPE V1 l ( l 30) 2 typtng programa. CGA rcq. 
0 TIU: WORU> ( U7) Mai» of the world. CGA requlttd. 
0 FUN KltLll 11 BUCUTll V3..0 (lSO) Leam. Ag.. 5 - 10 . 
0 llAl"B·WB?Z (188) Agea 5 and up. ~ Baatc rcq. 
0 Alil'l'8 lllT PllillBR (IM) Afle 4 ·6. COA & Bulc rcq. 
0 POLYOLOT Vll.Ol (130) Vocabul&ry b u tlder. 7 & u p . 
0 AHillAL MATB ( 18l) Agt:a 4 & up COA ""I· 

GAMES 
0 BLA.Cll.JACI: TOTOR (lllS) Beat black.Jack tutor avail. 

0 MONOPOLY V8.7 (106) Graphlca. cGA "''I· 

0 DUNOe<>Nll Ii: DRAOONll Vl . l (205] 

Cl LAS VEGA& ( 1111) CGA l'"C<l· Buie on 110me 

0 SD CHEllll V l.Ol (315] 20 & 30 ch""" g.tune . 


llOUTADU: (3 l l ) 4 giamea. CCA req. 
Cl BDPE.R PINBALL (21 2) 5 gamu. CQA req. 
D WORDPLAY (Sll7] Whee.I o f Forrunc Clone. CGA rcq. 

GRAPHICS 
0 PC-ART Vl.O (109) Euy to woe Wlndo- CCA 
0 LIOB'ln(O PREae (286) Prtntmutcr clone, 
0 CAl.Elillo\R CREATOR ($00) Crate your own. 

PIUNTllMT&Jl+ OR.APBIC. (Slllj 3 hbnu"lma. 
0 PlW'IT8BOP OllAPBIC. (330) 3 bbranea. 
0 CAD CURVE DJOl'T'l2l!:Jl (SSO II MO) CCA/ ECA Or· 
der Db.IL Numb.in Ml 11 383 for Mono. 
0 DAHCAD S D Vl .S3 (424 Ii: US) 20/30 dntfung pkg, 
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LANGUAGE 
0 "C" TUTOR (32 II :IS) 11 lcll&On h1tor111J. 
Cl "C" l..Al'IOUAOS v::l . 1 (3911 11 300) Comp!etio . 
0 B.UIC TUTOR (S:uJ) Bcgtnnin« Baak UJOCr. 

0 TURBO PASCAL TVI'OR (30) Tutor w/ eamp. 

MISCELLANEOUS 
0 BTRESll .. llB RI!Ut (74) Dt:ignOK yourself. 

0 BOR.BE RACINO (MS) Handicap thoro mcet1 . 

0 P'AllJLY 'Im11 Vl.15 (154) Genealogy pkg. 
0 P'ABTBUCU (191) Home flnan~ paclcagc. 
0 MOIUIT'l1DI ( llM) Calculate your own chart. 

SPREADSHEET 
0 LOTVll l3S PROORAll8 (28 • S2) IS dl•lul) 
0 t.onlll US TUTOR (177) Requlrca Lotus 
0 M &AaY All VS .O (:l(n) LO'IUS clone. 

UTILITIES 
0 01911: COllllAIJDO V2.0 (2111 II 319) Nor
ton"• AdvancedUUlltkft Clone. Many leaturca. 
Cl 11111-<XIA (2~) Slmu latio CGA graphlOI ciud . 
Cl DOe HELP S.JCX (2M) • Help ecn:cn for DOS. 
0 DOtl TVTOllIAL V4.3 (3M) A muaL 
0 BltOJHl'fER8 (:uJ7) The butca. 
0 PC llAOAZIJ'(g (277) O V'Cr 30 great ut!Utlca. 
0 DDIDIATa Vl.O l (378) Side.kick Ul1llty. 

Cl AUTOllEJllll V4.0l (::MIO) Menu 11)'9t.cm. 

WORD PROCESSING 
D llIDr:wllJTEJl (81 S IDEWAYS clone. 

Cl UL.IAl'ICS llAIU!fO U9T v:i.o (Ull) EMy. 

0 PC-YIUTlt V2 .71 (la II 10) Word pn>C:Cllllor. 

Cl HYWOllD v:ll . l (1110) Word ~r. 


0 PC 1TP&+ (S?S - 5711) (3 d!.ka) ButtonWllJ"e. 
,,---------------- -- -, 

ORDER.FORM : 

I 
NAM E I 
Add r es;;==~~-~--==--==~ CITY _______ _____ST___ZIP 

PHONE (_ ) 
f of dteu__o S2 .99 ca 
Calif. Salee Tax (6.S'H>l 
Shlpptng & Handling 2,00 

TOTAL • I 
Milli order & check or money order to: 

Callfomla FREEWARE 
1466 Sprlng llne Drive 
Palmdale. CA 93550 
(805) 273-0300 

Cal l or wri te fo r free catalog. 
Available on 3.5" media · $3.99 ca . 

1 
\ 

We do nol a ccq>t VISA or MC. 
A &ubGdiafY of PC Plua c.on.wttnc. 

BYTE·S86 I 

--- - - -- --- - -- - - ----- ~ 

Clrr:lt 221 on Reader Service Card 

gram that connects portable IBM PCom
patibles like my Zenith Z-183 to desktop 
PC (and thu makes it ea y to move 
things from 3 1/z- to 5 1A-inch disks and 
vice versa) . Now Traveling Software has 
DeskLink . 

LapLink connects machines with a 
cable abou1 4 feet long. DeskLink comes 
with small cable stubs to connect to your 
machine' serial port (as with LapLink , 
the DeskLink cables have both 9-pin and 
25-pi n connectors) . The stub end in nor
mal telephone jack connector . You 1hen 
use telephone wire to connect machines 
up to 75 feet apart. 

After that, you have a two-computer 
network with the ability to transfer files, 
get programs from one computer and run 
them on the other, share a printer. and so 
forth. The u er interface is different from 
LapLink , but it ' no harder to use . It does 
require a memory-resident driver. Once 
that's installed , there 's aJso a talk feature 
that lets you send mes age to the other 
computer's operator. 

When I first saw DeskLink at COM
DEX, I aske.d Traveling Software's Mark 
Eppley when he 'd have a link to the Mac
into h. He acted amazed that I'd gues ed 
what they were working on, but it was an 
ea y prediction . I now have that ver ion. 
Lap Link Mac connects a PC to a Mac and 
allows fi le tran fers at 57 ,600 baud
somewhat fas ter than AppleTalk. Thi is 
part icularly usefu l when transferring 
large PageMaker files from the PC to the 
Ma . Like the other Traveling Software 
networking programs. LapLink Mac 
come with the right cable and works 
about the way you expect ii to . The docu
mentation will help you get it set up, but 
once that's done you probably won't need 
it anymore. 

I'm not sure how they got Mac and PC 
computers to talk to each other at 57 ,600 
baud , but they've done it. If you have 
both a Mac and a PC , you'll want this 
program around just in case. 

Solving Equations 
I have TK ! Solver Plus, Borland 's Eure
ka : The Solver, and MathCAD. A real 
comparison would take more room than I 
have left; I fear it's short-shrift time. 

In my judgment, Eureka is the ea ie t 
to set up and use . It doe n't co t much , 
and there' a lot of bang for the buck . It ' s 
very intuitive, and no high school student 
with a PC hould be without it. However, 
college students and advanced users will 
soon run up again tits limits . The num
ber of variable and equations can't be 
greater than 20, and even within those 
limits, Eureka can be bloody slow when 
the problems get hairy . 

TK ! Solver Plus is extremely power
ful. Alas, its co t is based on the profe 
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ional tool it is; but if you're in the sci 

ence or engineering business you really 
can't afford to be without it, now that it' s 
no longer copy-protected and can run 
cleanly from a hard disk drive. 

Unlike Eureka, TK! Solver Plus isn't 
particularly easy to learn, what with unit 
sheets, rule sheets, table heets, variable 
sheets, and the like. I may be dense, but I 
found the introductfon confusing on first 
re3d through. Still, it won't take more 
than a couple of hours to get started. 
Once you get the hang of it, TK! Solver 
Plu is fairly intuitive, and the manuals 
are certainly complete enough. 

MathCAD is the intermediate pro
gram . It's more powerful than Eureka 
and not as easy to learn; but it 's less 
powerful than TK! Solver Plus. Math
CAD incorporates a vanilla text eclitor 
and some very clever tricks for creating 
mathematical symbols and simple 
graphs, making it easy to write mathe
matical documents. It \\/Ould be qujte 
suitable for a professor who wanted to 
write an engineering textbook. The pro
gram is billed as "The Engineer's 
Scratch Pad," and to a large extent it lives 
up to that. 

For small problems of the sort one usu
ally encounters in college engineering 
classes, MathCAD is very intuitive-you 
basically just copy the problem out of the 
book, entering your equations with a sort 
of FORTRAN -like system, whereupon 
they are transformed on-screen into fairly 
standard mathematical symbols. 

MathCAD also includes a numerical 
integrator and differentiator; that is , it 
won't solve derivatives and definite inte
grals, but it wiU give a numerical approx 
imation of their value. TK! Solver Plus 
has differentiation and integration in one 
of the library modules. It's considerably 
more powerful, but , of course, more 
complex. 

I don't think any college student 
should be without either TKI Solver Plus 
or MathCAD. My subjective opinjon is 
that lower-division students will probably 
find MathCAD more useful. Because it's 
easier to learn and incorporat.es a text edi
tor, it will be used more often to do 
homework and extra creclit assignments. 

When the student gets to upper divi 
sions and more difficult problems, TK ! 
Solver Pius's extra power and the avail
ability of a whole raft of TK! Solver Plus 
libraries-some keyed to standard engi
neering textbooks- make it the weapon 
of choice; and it wilJ probably be more 
useful in professional life. Of course, 
TK! Solver Plus can be used by lower
division students and even in high school. 

I'm sendjng both down to my son, 
who's a sophomore in aerospace engi
neering; we'll see which one he prefers. 

Bw;lness Class ... . ... . .. . ........ . $49.95 
Activision Inc. 
P.O. Box 7287 
Mountain View, CA 94039 
(415) 960-0518 
Inquiry 939. 

Courier HSf ... . .... . ... . ... ...... .. . $995 

USRobotics lnc. 

8100 North McCormick Blvd. 

Skokie, IL 60076 

(312) 982-5001 
Inquiry 940. 

Cyber Studio . .. ................ .. . $89.95 

Antic Publishing Co. 

524 Second St. 

San Francisco, CA 94107 

(415) 957-0886 
Inquiry 941. 

DeskLink . .... . ................. . . $169.95 
LapLink Mac ......... . .......... $139. 95 
Traveling Software 
19310 North Creek Pkwy. 
Bothell, WA 98011 
(206) 483-8088 
Inquiry 942. 

Either one will probably raise his grade 
point average a good half point. 

Flash: as a result of a recent deal with 
McGraw-Hill , college students can now 
buy TK! Solver Plus for $50 a copy; this 
is about the best deal in town , and no stu
dent should be without it. 

There's also a mini version of TK! 
Solver for $20; this is comparable to Eu
reka, but it's cheaper and handles more 
variables. Unlike Eureka, TK! Solver 
makes you do explicit guesses in cases 
where the equation system is indetermi
nate; Eureka will assume arbitrary values 
(which you can change if you like). 

Winding Down 
I'm completely out of space, and my 
"ready line" is still covered with nifty 
stuff. I have a new Amiga 2000, which 
adds a vanilla PC to a much-improved 
Amiga. There's a new speech synthesizer 
from Heath; we plan on using that with 
Roberta's reawng program. I've got a 
Datacam 35mm screen camera attached 
to the Zenith Flat Technology Monitor; 
this thing uses a Polaroid kit to make in
stant 35mm slides of things like the 
NASA CD-ROM pictures of Jupiter, as 
well as my briefing charts. I can't think 
how I ever got along without that. 

The game of the month is King of Chj-

MathCAD ....................... ..... $349 
MathSoft Inc. 
One Kendall Square 
Cambridge, MA 02139 
(617) 577-1017 
Inquiry 943. 

Physics ... . . ...... . . . .. . . . .......... $99.95 
Geometry ........ . ........ ... . . .... $99.95 
Broderbund Software 
17 Paul Dr. 
San Rafael , CA 94903 
(415) 492-3200 
Inquiry 944. 

Sundial. .. . ............ .......... ... $89.95 
Metroplex Digital Corp. 
P.O. Box 815729 
Dallas, TX 75381 
(817) 265-9456 
Inquiry 945. 

TK! Solver Plus ... . ......... . .... .. . $395 
Universal Technical Systems 
1220 Rock St. 
Rockford, IL 61101 
(815) 963-2220 
Inquiry 946. 

cago on the Amiga 2000. The Mac ver
sion of that game was horrible, and the 
Amjga version is unplayable unless you 
have a hard disk drive or lots of extra 
memory; but on the 2000 it's actually 
kind of fun. 

The book of the month is Hex Witch of 
Seldom by Nancy Springer (Baen Books). 
I'm not usually a witchcraft and fantasy 
fan, but I met the author at a convention 
and started her book to see how she 
writes. Next thing I knew, it was 
morning. 

The computer book of the month is In 
side OS/2 by Gordon Letwin (Microsoft 
Books). Whether you like OS/2 or hate it 
or don't care at all, you'd still better read 
this book; it will tell you things you'll 
need to know later this year. • 

Jerry Poumelle holds a doctorate in psy
chology and is a science ftctio11 writer 
who also earns a comfortable Jiving writ· 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Poumelle, clo BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume ofletters, Jerry cannot 
guarantee a personal reply. 
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10TheT320Q 
The Desktop PC Can NowThke 

Its Place In History. 

When the eagerly awaited PC first hit the de ks of And when it com to memory, theT3200 rival 
the public everyone figured it was there to stay. It your clunky desktop. With its lMB RAM that ex
was, after all, powerful and functional. And consider pands to 4MB. We even gave it a built-in, gas plasma 
ing it weighed about 40 lbs., it would take EGA display and monitor port Which, 
aJot to unseat it by the way, are optional on your 


Introducingalot.The newTo hibaT3200. old de ktop. 

In a leek 19 lb. package, theT3200 
 All ofwhich means you should 

act like no other portable, or overweight call l-&'J0-457-7777 for your nearest 
desktop PC ~ for that matter. Toshiba computer and printer dealer. 

With its two internal expansion slots And ask to see the first pmtable 
you can connect to aLAN, amainframe, PC powerlul enough to push the 
or add peripherals. desktop right into the history books. 

It also has a12 MHz 80286 micro The T3200 is bocked by the Exceptional Care plVlflllTII. 
'Q Mt enrollment required Ste yourdeak-r fordci.1il 

PCATI nregi te~dtrademarkorlntemalU:>lllllBusin
processor, a 40MB hard disk, and a 

~ lachines Corporation.720KB 3W' diskette drive. 

In Touch with T01norrow 

TOSHIBA 

T0!<h1ba Amenca, Inc.. lnformauon "Stems Oivisim1 
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Pin-Money Programs 


The only unifying thread thjs 
month is that all the programs 
covered cost less than a C-note. 
What's encouraging about this 
is that more and more of the 
software I receive is falling into 
that category. While I won't 
state flatly that prices are going down
quite a few counterexamples are stacked 
in my computer farm in the basement-at 
least I'm getting a higher percentage of 
reasonably priced packages . Here's hop
ing the trend continues. 

It Had to Happen 
Well , I'm not really sure what to say 
about this one. Years of watching the 
computer indu try have taught me to be 
surprised by nothing, but I almost Jost my 
studied composure over a Macintosh pro
gram entitled Electronk Call Screening 
(Kanode Associates, $49.95). If you have 
been wondering what the world was go
ing to do with HyperCa.rd, this is your 
answer. 

Electronic Call Screening (subtitled 
"The Professional 's Receptionist") is a 
HyperCard stack designed for anyone 
who wants to bluff the world into thinking 
that he or sbe is successful enough to em
ploy a secretary. Here 's how it works: 
Somehow you've managed to construct 
an interface between your Mac's speaker 
jack and your telephone line. You 're 
worhlng at your computer, perhaps writ
ing a letter, when suddenly the telephone 
rings. ln a flash (co urtesy of Multi
Finder), Electroruc Call Screening pops 
onto your screen and answers the phone. 

"Hello?" says your caller. " Is that 
you , Islunael?" 

You're sitting there, scanning a list of 
phrases provided by Electronic Call 
Screening, and you click on one of them. 
"Good afternoon, Ishmael's Whale Em
porium, " says a digitized female voice to 
the caller . "May I help you?" 

"Uh, er, may I speak to Ishmael?" 
Chuckling to yourself, you click an

other button. The digitized female voice 
says, " May I Sftj who's calling?" 

Ezra Shapiro 

Useful software with 
an unusual attribute: It's all 

reasonably priced 

"Sheesh," mutters your caller. "I 
rudn ' t know Ish could afford a secretary. 
But tell him it's Ahab." 

"Sorry, he 's in a meeting." You click 
more button . " Would you like to hold?" 

And so it goes. Electronic Call Screen
ing gives you 69 digitized secretarial 
phrases to unleash on unsuspecting call 
ers, ranging from "Please hold" and 
"May I take a message?" to "There's no 
one here by that name" and "I'm happily 
married , and I don't date clients." Your 
$49. 95 gets you 65 stock phrases like 
these, plus 4 customized with the name of 
your company . You can even have addi
tional custom phrases recorded (the basic 
list doe not include "Your check is in the 
mail") at five bucks apiece. 

And if, perchance, your caller says 
something for which you're unprepared , 
the sixty-ninth item on the list is labeled 
" punt"-a recordfog that sounds like an 
accidentally broken connection . 

I do not recommend or denigrate this 
program; I merely report its existence for 
your edification. 

A Magnificent Toolbox 
Is Lotus 1-2-3 a spreadsheet program or 
an operating system? Every time I un
cover another excellent 1-2-3 add-in, I 
find myself wondering . Each new prod
uct makes 1-2-3 a stronger, healthier, and 
better integrated environment, both now 
and for the future. It has reached the 
point where there's practically no reason 
left to eJdt to DOS; there' an add-in for 
just about every need . 

The latest offering in this category is 
The Worksheet Utilities (Funk Software, 
$99.95). Unlike the majority of add-in 
pack.ages, which extend 1-2-3 beyond it 
primary function as a spreadsheet, The 
Worksheet UtiHties is a terrifically solid 

collection of widgets that super
charge l-2-3's basic capabili
ties. It 's a Swiss army knife in 
software, a six-in-one assor t
ment of tools that will quick.ly 
become indispensable to tbe 
heavy-duty spreadsheet jockey. 

The product is so strong, I'd be willing 
to bet that within a year it 's going to be 
hard to find a serious 1-2-3 user who 
doesn't own a copy. Another SideKick? 
Quite possibly . The individual utilities 
range from convenience items all the way 
up to dramatic improvements. 

You get an auto-save utibty, which 
backs up work in progress at an interval 
of your choosing. A search-and-replace 
utility lets you look for (or substitute) 
labels, values , formulas , and/or cell ref
erences throughout your worksheet or 
within a selected range. Another utility 
lets you set the column width for a range 
of columns, rather than one at a time. 

The flashiest utility in the pack.age is 
the step-by-step formula editor. It fits 
logically into 1-2-3, but it's quite Macin
tosh-Like in operation. Editing a formula 
is a point-and-shoot procedure; you 
select @ functions from a pull -down 
menu. A pop-up window displays full ex
planations of each function , a list of pa
rameters, and guidelines for usage. 
You're prompted for the correct number 
of function arguments as you enter your 
formula . Syntax and parenthesis errors 
are highlighted until you correct them. 
And the edjtor shows your entire fomm
la, even if it's longer than the SO-charac
ter single-line display you get in 1-2-3 . 
It's not quite a full debugging environ
ment, but it' s preny close. 

Next is a wonderful file-management 
utility . It lets you do all the expected di
rectory stuff (copying, moving, deleting, 
and archiving worksheets), but it doesn ' t 
stop there. You can attach keywords 
and/or full descriptions to filenames for 
easy recall of worksheets. You can view 
sections of files without having to load 
complete spreadsheets. Also, you can 

continued 
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search an entire directory for labels and 
range names. 

A handy little print manager allows 
you quick acce to a screen full of printer 
settings. You can store ettings by name 
(for dffferent jobs or printers) and de
velop libraries of printer-initialization 
tring ; in tandem, these two capabilities 

effectively give you style sheets for 
spreadsheets. 

I've been using The Work heet Util
ities for about two months , which covers 
the final beta-test pha e and the earliest 
official-release version . I have never ex
perienced anything remotely resembling 
a era h, or even a minor glitch. These 
programs are a olidly built as they 
come. 

The product requires either version 2.0 
or2.0l of 1-2-3 and a minimum of384K 
bytes of RAM (that's for both 1-2-3 and 
itself). It runs in expanded memory if 
you have ii. The box includes both 5 '.4 
and 31/z-inch dfaks. 

While The Worksheet Utilities doe n't 
cover all the hole in Lotus 1-2-3 (which 
can now be classified as a real senior citi
zen of the software world), it can cer
tainly make 1-2-3 significantly simpler 
and faster to u e. 

A Better Spooler 
If you're doing de ktop publishing on a 
Macintosh with PageMaker and an older 
PostScript laser printer with limited on
boa rd memory (like Apple ' original 
LaserWriter , for example) , you abso
lutely, positively must get a copy of 
LaserSpeed (fhink Technologies, $99). 
It's the only print pooler I've encoun
tered that lets you use either the Aldus 
laser driver or the standard-issue one 
from Apple. 

If you create documents that use a large 
election of PostScript font , you already 

know why the Aldus driver is essentfaJ. 
The driver flushes downloaded fonts 
from your printer's memory a soon as 
it ' s done with them, o you can u e as 
many typefaces as you'd like. There's no 
flushing with the Apple driver ; once 
you've downloaded three fonts or o, 
that's it. Thus, the Aldus driver gives 
your creativity much freer rein than the 
stock Apple answer. 

Unfortunately , you pay for this creativ
ity with time. As fonts are downloaded 
when you need them , a complex docu
ment can take eons to prepare. I've had 
ome single pages take a long a half an 

hour to print-and lhat's wilhout graph
ics. A spooler wilh Aldus capability is 
therefore a major convenfonce . 

LaserSpeed is a print-to-di k spooler; 
output intended for the printer is dumped 
into a temporary file, then pit out to the 
printer a a background Lask while you 
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Celebrity ...... ............... .. $89.95 
Good Software Corp. 
13601 Preston Rd . 
Sujte 500W, LB 226 
Dallas, TX 75240 
{214) 239-6085 
Inquiry 935. 

Electronic Call & .reenlng .. $49. 95 
Kanode Associates 
4709 East Sandra Terrace 
Phoenix AZ 85032 
(602) 482-3 155 
Inquiry 936. 

LaserSpeed........................ $99 

Think Technologies Inc. 

420 Bedford St. 

Lexington, MA 02173 

(617) 275-4800 
Inquiry 937. 

The Wor.ksheet UtilltJes .... $99.95 

Funk Software Inc. 

222 Third St. 

Cambridge, MA 02142 

(617) 497-6339 
Inquiry 938. 

continue to work in the foreground. 
When you've enabled lhe Aldus option 
the temporary file i built to include any 
necessary downloadable fonts. Laser
Speed throw everything it need into the 
disk file in a few seconds. ote lhat this 
procedure requires a goodly chunk of 
hard disk drive space; I've watched a 
300K-byte PageMaker document grow to 
over a megabyte and a balf of temporary 
pool file . 

The ver ion of lhe program I tested 
(1.5) is controlled with a desk acces ory 
that ' a nap to u e. This ver ion wa not 
equipped to deal wilh Multi Finder, but 
MultiFinder-compatible ver ion 1.6 was 
just about to ship when I wrote this and 
ought to be available now . 

I should point out that the product 
works just as well on routine spool ing 
from word proce sors, database , and 
suchlike. 1 love it because of it~ magic 
wilh PageMaker, but that doesn't mean it 
isn't a great spooler in its own right. 

Top marks. 

YAWP 
"Yet another word processor. " And yes, 
Celebrity (Good Software, $89.95) i yet 
anolher MS-DOS word processor. But it 

costs le s than $100 , and it' an excellent 
program, though not without a few limi
tations. Celebrity is certainly equal 10
or better than-many programs priced 
much , much higher. 

It has all the basic features you'd ex
pect, plu a few extras: mail merge, a 
spelling checker wilh an 80,000-word 
main dictionary, an acceptable thesau
rus, a built-in calculator , an appointment 
calendar and some macro programrna
bi 1ity . Rudimentary database , like tho e 
for mail merge, can be managed with 
well-designed entry form . Formatting i 
done by means of multiple ruler line and 
dot commands, like classic WordStar . 
lhough the dot commands are English 
rather than cryptic abbreviation . 

I like Celebrity's interface, which lets 
you enter commands in any of the lhree 
most popular fa ·hions: select item from 
a Lotus/Microsoft -style horizontal 
menu; type in command at a command 
line: or use function-. Control -, and Alt
key equences . This flexibility makes 
Celebrity an easy migration palh, wheth
er you want to change to it or from it. 

Celebrity runs beautifully on any IBM 
PC AT- class machine with a fast hard 
disk drive but I also tried lhe program on 
my old 4.77-MHz two-floppy-disk-drive 
Compaq portable to see whether it could 
be used in simpler environments. Sure 
enough, it performed quite nicely; speed 
was more lhan adequate , and there wa n 't 
an overbearing amount of di k-thrashing. 
There are enough upport files (remem
ber lhe dictfonary and the lhesaurus) to 
strongly suggest a hard disk drive, but 
you could get by with floppie . 

Limitation ? o table of contents or 
index . No footnoting . File conversion 
only from WordStar and Volk writer. No 
word count. Stuff like that; mostly minor 
annoyances . 

I guess I would class Celebrity as an 
intermediate-level editor. If you don't 
have to do anything fancy , it ha enough 
power to be your primary word procc 
sor, but I wouldn't recommend it for 
complex projects. It would definitely 
make a good first word processor for 
someone just sta rting out. 

Does the world really need a midle el 
program like this one? Hard to ay . I have 
my doubts , but the program does seem to 
be growing in popularity . And my testing 
showed it to be relatively bulletproof; it 
won't hit you with any ugly urpri e . 

Your move on this one. • 

Ezra Shapiro is a consulting editor for 
BYTE. Contact him clo BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Because of the volume ofmail he 
receives, Ezra, regretfully, cannot re
spond to each inquiry. 



Order Status, 
Tecilnical &Other 
Info. (602) 246-2222 
FAX ~ (602) 246-7805 
Call for progmns not listed 

Purchase over 5100 and receive one of these disks absolutely FREE! Purchases 
over 5250gel1wo lree disks, over $400 gel three. or get all tour disks wh en your 
purchase Is over $5001 1) MIXED BAG-A greal assor1ment of utilities and 
games all paci<ed on one disk. 2) PC-WRITE-Try this famous feature packed 
word processor. It's a winner! 3/ FONT..SET-Le1s you set popular lon1s like 
bold. underline. etc. on most la e model printers from Citizen, Epson, NEC. 
Okldala Panasonic Star. Toshiba. etc You can even use your printer like a 
typewriter! 4) ABC-LIST-Great mailing list program! Sort on any field, do auali 
fied searches. print reports and malling labels. and moral 

FREE SOFTWARE! 

SPECIAL 
MICROSOFT WORD 4.0 

$195 
HQ Char~ for Mest..C.rd or Visa 

EGA Monitors 
AMDEK 722 

-SOFTWARE-

Accounting 
Cyma LowPrioe 
Dae Easy Acct $54 
Dae Easy Payroll 39 
Dollars &Sen:ie 94 
In House Accl 112 
Managing Your Money 3.0 117 

Communication Programs 

Carbon Copy Ptus S 108 

CrQSSlalk XVt 89 

Crosstalk MK4 110 

Remote 89 

Smancom11 79 


Data Base Managers 
Clipper 5375 
Condor 3 325 
06ase Ill Plus Low Price 
OB-XL 80 
Fox Base Plus 195 
Genlfer 189 
Paradox 2.0 Premium 435 
PFS: Pro File Low Price 
Po""'rba:ie 169 
QaA 189 
OuickslMlr Diamond 329 
Revelation 46' 
RBase System v Low Price 
Rellex 81 
Relate &Repon 112 
VP lnlo 65 

Desktop Publishing 
Pagemeker
PFS:First P\Jblisher 

$4T9 
~ 

Ventura P\Jbllshor 493 

Graphics 
Cherlmaster 
OeS1QnC8d 2 
Diagram Master 
Easvcac 
Energraplilcs 2.01 
Generic Cad 
ln·A-Vlsion 
Micfosoft Chan 3 O 
Newsroom Pro 
Printshop 

$199 
148 

Low Price 
109 
294 

49 
270 

LowPl'lce 
65 
33 

Languages 
Microsoft Pascal LowPrice 
MicroSDft Quick Basic 59 
Microsoft Quick c 59 
Ryan Mcfarlan Fortran 342 
Ryan McFarlan Cobol 5-49 
Turbo Basic 59 
TurboC 59 
Turbo Pascal 59 
Turbo Prolog 59 

Multi-User Software 
Fox Base 5299 
'Mlrd Perfect 310 
V\Qrd Perteet Modules • 75 
Microsoft V\Qrd Low Pflce 

Project Manager 

Mlcroson Project Low Price 

Super Project Plus Low Price 

Timellne 2.0 $270 

Total Hawd Mon. 2 Low Price 


Spreadsheet 
Lotus 1-2·3 Low Price 
MictoSDfl FC E.xcel $302 
SP1eadslteel Auditor 82 
Supercalc 4 Low Price 

~~~erPtus 3~ 

Utilities 
Copy UPC 
Copywrite 
CubiI 
Oeskvlew 2.0 
Direct Aocess 
Eureka 
Fastback Plus 
Formtools 
Graph In !he Box 2 
Mace 
Microson Windows 
Norton Advanced 
Norton utllltles 
PC Tools Deluxe 
Pfokey 4.0 
000811 
Ri!lhwlile< 
Slilekick . 
Sideways 
SQz 
Super1<ey
Turbo lighlnlng 
XTree 

519 
39 
39 
72 
49 
95 
92 
56 
55 
55 
59 
75 
48 
37 
70 
49 
75 
55 
39 

LowPrice 
55 
55 
35 

TOU·FREE ORDER LINE 1-800-42"1-3135 

WAREHOUSE DATA PRODUCTS 


2701 West Glendale Ave. • Phoenix, AZ 85051 

We do no111uanin1H comp.tlblllty 

Accessories 
Brooklyn Bridge $72 
CoJ>y II PC Bd. 75 
Curtis Ruby 59 
Mach Ill Joystick 36 
Masterpiece es 
Masterpiece+ 99 
150 1\111! Power Supply 69 

Boards 
AST 
Advantage Premium 
Slxpac Premium 
Sixpac Ptus 
HERCULES 
Color Card 
In Color Card 
= lcsPlus 

Above PC64K 
Above 286 
Orchid Tiny Turbo 
TAU.TIIEE 
J Ram 3 ATP 

5285 
low Price 

129 

145 
302 
182 

225 
319 
289 

Low Price 

COMPUTERS 

AZ. 386 
80086-16 Micro ProceS50<, t MB ol 
Ram. Teac t 2 MB d•sl< drM1, 220 wan 
po-..1lr supply, 6 layer mother 
ooard, Ri keyt>Oard 52595 

AZ.Turbo AT 
512K. 6 3 tO MHZ. keyboard. 
200 wan power supply, one 
1 2 teac dtl'le . Phoenix Bies $975 

AZ Turbo XT 
135 watt power supply, Ooe 36()1( 
drtve. 640K. keyboard $51 9 

AZ10 

~~~fg l;f~~;~rciY~r~.3~ 
keyboard $515 

AST286 
Premium Computer 

512K,e•pandableto2M8onthe5'(Stem 
ooaro, RT enhanced 5Me ke'iboard. 
parallel, senal anti clOck, I 2 MB ftewy 
ctiSI< dnve. 7 expanSIOn slols. two 32 
bit fastram slot~ DOS 3 I 3 8a>JC 
I year warran!y Low Prlcl 

EGA Boards 
ATI Ega v.bnders 
NECGBI 

$195 
Low Prlcl 

Paradise Auto 480 155 
Quad EGA Ptus 
\legeVGA 

185 
299 

Integrated 
Ability $56 

LowPrioe~~Plus LowPriOll 
Fnamework ll LowPl'lce 
Smart System '' . 429 
Symphony LowPrlce 

Languages 
Laltlce CCOmpller $220 
Microsoft C Compiler 275 
MICfOSOft Fortran Low Prial 
Mic.toSDft Macro Assambter 92 

Y.brd Processing 
Microsoft 'Mlrd 4.0 $195 
Multima10 Mvantago 11 LowPrice 
OandA'llttte LowPrioe 
'M!bSler Spellcheck 37 
'Mlrd Perfect 195 
'Mlrd Perfect Executive 106 
'Mlrd Perfect Library 59 
'M>rdslar Pro 233 
v.tirdstar 2000+ 194 

ltml. sn.ppono oo ITIQ$1 rMw.1101S$.500 Al. orOels - 67 

$455 
Casper 410 
Mitsub1sltl Diamond Scan 486 
NEC 
Mul11sync Plus LowPriOll 

Hard Cards 
Ptus 20 MB LowPrice 
Plus40 MB Low Price 

Hard Drives 
Seagate 20 MB $269 
Seagate 30 MB 299 
Seagate 30 MB AT LowPrice 
Seagate ST- 125 wlcont 329 
Seagate ST-t 38 w/cont 399 

Modems 
AZJ00/1200 $75 
Everex 30011200 89 
Hayes 1200 LowPric:e 
Hayes 1200B LowPl'lcl 
Hayes 2400 LowPrioe 
U.S. Robotics 2400 335 

Mice 
Genius $59 
Logitech Low Price 
Mlcro50tt Bus w/Pamtbf\Jsh 92 
Microsoft Serial 92 
Optimouse w/Or Halo 89 
Optimouse wlOPE 185 

Monitors 
AMDfll 
410Arnber $145 
MAGNAVOX RGB LowPrice 
PAIHCETON 
Max 12 138 
HX12E 460 
SAMSUNG 
nL Amber wllill 78 
Colorw/111! 249 

Printers 
CITIZEN 
MSP 10 $249 
MSP 15 315 
MSP20 285 
120 D 142 
Premiere 35 471 
Tribute 224 639 
EPSON - Call on all models 
NEC 
PSXLP 815 
P7 Parallel 595 
8850 1059 
P6 Parallel 419 
P960XL 1005 
P2200 335 
OKIDATA-Call on all models 
1'11.HASOHIC- Call on all models 
STAR MICRONICS 
N824- 10 456 
NB24 -15 610 
ND10 275 
NXIOOO 179 
TOSlilBA-Call on all rnoctels 

saJesla< PeiS<JQlch<od<J<X11W1Vcr.D·· 
loWelln 1141 days to cleat oc:cop1 ""'"""' ordl!rs rrom ;iutlloozrd 11S1•1Jboos tor 35- """" .,.,, cas11 
!l'Q All rerums Oft SUllfOCt Ill ,.. _ ...._ 1lwe WIU bo 3 ~ r '"" .......,,..,, phone orOOI lo5IJ 11l1 
"'""".,. soo,.ci io rJl>noo. IMl 10 copyright wo came t!l<t b.1i:J< any~~ 

Servicing our PC buyers with Phone Hours:Monda-,; Wednesday & 
low pricing and technical Thursday 7am·90em; Tuesday & Friday 
experience since 1979. 7am-S pm; Satruclay 9em-Spm MST. 

Circle 303 on Reader Sef"'l'ice Canl MAY 1988 • BYTE 209 



•••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. 

, tan with the modc:I that fit~ your current nec:ds. If you 
need more horsepower, upgrade for the difference in 
price plus I()! 

\X' hc:n you mo\'e to anothc:r Pc:ri -cope model. don't 
worry :1bout having a lot to learn . .. E\'cn when you move 
10 the mos1 po\\'erful model , Periscope Ill. Jn extra doztn 
omm:md, ;ire all tha t's involn:d. 
APeris ope I user who reccnt ly began using 

Peri. cope 111 write'. ·'/like t/Je 
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program instead of learninp, to 
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:1 ·semblcr. 

• Periscope's hardware adds the power to solve the 
really tough debugging problems. The break-ou r witch lers 

1·ou bre:tk into the y tern any umc. You c:in track down a bug 
in tantly. or ju t check whar · going on. wi thout h:l\·ing lO 

reboot or pow(r down and h:ick up. Thar ' really u. eful when 
your sy tern hang ·! The witch 1s included with Peri cope I. 
Peri -cope 11. and Pe ri cope 11 l. 

Peri cope l has :i hoard wi1h 56K of wri1e-pro1ected RA :> l. 
The Periscope ~ofrware re ide· 
in rh1~ memory, safe from run
away programs. OOS memory, 
whc:re debugger ·oft ware 
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thus freed up for rnur progr:im. 
PcrLcopc Ill ha a bo:1rd wi th 6-iK of 

writc·protectt·ll RA~! . which perform the 
same tunc rion . s the Periscope I protected 
memory AND 

Penscope I Board 

The Peri cope Ill bo:ird add, another powerful dimen ion to your 
debugging. It. hardw;irc breakpoint and re:il-timc trace buffer let you track down 
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bug. rhar a soft\\·arc
oriented debugger would 
1ake roo long to find, or 
can't iind at all ! 

Peri scope Ill Board 

What Periscope Users 
Like Best: 

"I ltkt: the clc:in. :olid design Jnd the cr.t,h 

rernl'cry Periscope I user 

·111ke 1he Jb1l11y t brc:tk out of (:1 ) lodcd 
up ')'>tcm!'' Periscope II user 

"I Jm l'ery 1mprc sed w11h Perbcupc 11 -X 
ii h:l.\ become: 111\' 'hC"J \'\ dut' dchugger 

t >f hoicc. c:<pc:ci:11ly 1f t need io work on J 

memory resident u1il11y or .1 dn·icc: lri\'er 

Pcr!J;cope 11 -X u er 

Peri cope Ill i< 1hc pafcrt Jmwn 10 

lhc ddiu~ini;t need! c f :myonc inrnl 1•cd in 
rt:~l-11me progr.imming (1ir the P The 
rol 111nc lt'"J c le~turc h:t' SJl'cd me m:IH) 
lmur.; of hcmachc :1in:;1Jy.'' 

Periscope Ill user 

• Pt"ri cope I include' ;r half-lcnRth 
hoard w11h 'i6K of wrnc-protcnnJ R:\M. 
lm:Jk·OUI )Witch. >Ofl\\"J[C Jnd rnJllUJI fur 
-~) . 

• Per i ·cope II include~ hrcak m11"''II ·h. 
'Of!\\~1re and 111:1nu:1I for S1-:; 

• Perl cope ll·X mcludc> "iftw:irc: :ind 
m;1nu:1I (no h:1rdw:1rc) for l~'i 

• Peri cope Ill include' :1 full -lcng1h 
ho:1rd wnh (H K of \\'rHe·pro1encd RA.\t. 
hard"~irc hrc:1kpo1111> :md rc:1l -11111c trJn: 
huffcr: hrc:1k·ou1 ~11 Hlh . . oft\\'lrc :ind 
m:1nu:1I Pcmcopc: Ill for m:1chmc run· 
ning up to 8 Mil z b 995, for 1mchtnc' 
running up 10 10 MHz. • 109'i 

REQ IR EMENTS: 11rn PC. XT AT, or du.,c 
cornpatthlc (Periscope 11 1 rc:qum: Jmd\\"Jrc 
:i:, well :i.s . oftw:m: comp:Htllllit)'). DO~! 0 or 
l:ncr. 6·1K : 11~11bhlc mcmorv; on~· disk driw; 
an 80-column monnor 

C:ill u wnh your questions. \X e'll be hJPP! 
to 'end you rec intornmiun or hdp you 
decide nn 1he model 1h:11 hc;;1 iii your 
need~ 

Order Your Periscope, 
Toll-Free, Today/ 
800-722-7006 

Periscope Break-Out 
Switch 
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Introduction

I n his overview of microprocessor architectures. Pete Wil-
son notes. “When talking about computers, you can use

the word architecture in several different ways.“ The impre-
cision is not a result of a failure to understand the subject.
Rather. it is an indication ofjust how personal the design cri-
teria can sometimes be. lt goes to show that hardware de-
signers often disagree on some of the most bedrock aspects
of computer design.
This month's In Depth overview, “The CPU Wars, " reca-

pituiates the evolution of microprocessors and shows the
branchpoints at which one or another design factor assumed
dominance and became a standard feature of succeeding chip
generations. in addition. Mr. Wilson points to factors be-
sides the mental activity of the designer that influence CPU
design. Such pressures as economics, technology. intended
use, and the expectations of others can and have played their
parts in detennining whether the design of the next genera-
tion is presented in terms ofmaximum potential.
Bearing in mind the intensely personal nature of what de-

signers consider worthwhile, as well as the pressures they
face, Richard Grehan and Jane Morrill Tazelaar decided to
see if there were “lessons to be learned by looking at some of
the glaring omissions in earlier-generation CPUs. “ ln
“What They Did Wrong." our editors combine their own ex-
perience with that of BIX members joined to microproces-
sor-specific conferences, and the result is a list of what users
think are vital characteristics essential to any design.
In the provocatively titled article “Modeling Chaos."

Peter Wayner points out that in some cases you really can't
get there from here if all you're doing is boosting horse-
power. Sometimes. he notes. you simply have to attack the
problem from an entirely new angle. Such is the case with
the application of parallel processing to otherwise over-
whelming computation problems. such as fluid-flow simula-
tions. The results achieved by parallel processing have been
encouraging with certain types of problems. Although some
drawbacks nag parallel-architecture machines. the design
concept is proving itself, as the two examples in this article
show.
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Finally, Trevor Marshall presents “Real-World RISCs, " a

revealing discussion of the proposition "it's not important
how you play the game, but how you design the playing
field." What matters these days is not so much how fast or
what kind oi" memory a computer has. but the configuration
of the memory interface. Put another way, a fast processor
won't do you much good if you can‘t get the data in and out
fast enough to capitalize on the high points of the CPU's
design. Mr. Marshall looks at the problems and proposes
some solutions.

—GIerm Hartwig, Associate Managing Editor



CPU ARCHITECTURES 


The CPU Wars 

An overview of the microprocessor battlefield, and how it got that way 

MACINTOSH AND IBM PC machine 
differ in a more essential way than in their 
mutual inability (sans extra goocUes) to 
read from or write to each other's disks. 
The PC family uses the Intel 8086-family 
architecture and the Mac, the Motorola 
68000-family architecture. The differ
ence between these two processor de
signs are quite fundamental. What led 
Motorola and Intel in such different 
directions? 

For the next few pages I'll look at the 
is ue of processor architectures-that is , 
the fundamental design decisions inher
ent in a processor- and come to some 
conclusions about how the varying 
choices can be compared and how the de
cisions got made. Articles that follow in 
this ection look at some of the problems 
that classic CPU designs exhibit, and ex
plore new designs, such as reduced
instruction-set computer (RISC) proces
sors and parallel-architecture systems. 

When talking about computers, you 
can use the word architecture in several 
different ways . While it always refers to 
omething fundamental to the issue being 

discussed, the implications can be quite 
fuzzy ("The 6502 is an 8-bit architec 
ture") or surprisingly focused ("The 
SPARC is an overlapping-windows RISC 
architecture") . I'll use the word to 
indicate the major functional decisions 
embodied in a design without being 
overly concerned about, for example, the 
size of the data object the processor can 
easily deal with. This makes it possible to 
di cu s 6502 , 80286s, and T800s on an 
equal footing, which is more fun. 

The various microprocessors available 

Pete Wilson 

today show that competent designers can 
disagree strongly on fundamental aspects 
of computer design. To see how thi s 
arises I'll recapitulate the evolution of 
microprocessors. I'll design (in broad 
outline) a series of computer architec
tures, starting with a very simple one 
whose capabilities will be strongly con
strained by technology and advancing 
lhrough successive designs using better 
technology. And for each paper design, 
I'll show a commercial design lhat re
flects similar decision . 

Constraining Factors 
Before jumping into that, lhough, it ' s 
worlhwhile pointing out that computer 
architecture is not a purely cerebral activ
ity; a company implementing a micropro
cessor is constrained by several factors: 
chiefly economics, technology, needs, 
and fads. Economics-that is, general 
market forces-is perhaps the strongest. 
It can cut both ways: It can allow the con
tinued existence of a relatively poor 
design despite the ready availability of 
better ones (because there's so much 
software investment in the poorer design 
that no one wants to risk putting effort 
into a new machine); and it can facilitate 
the entrance of a new design (e.g., be
cause Sun bas put SPARC architecture 
into the public domain, anyone can build 
it; this could well be the opportunity the 
Japanese semiconductor vendors have 
been waiting for- a competent design 
suitable for mass production lhat won't 
result in lawsuits when they churn them 
out by the million) . 

Technology must always be a factor; 

the choice made when you've got a mil
lion transistors to play with may not be 
the same as when you're limited to 
10,000. But technology and economics 
intertwine; most customers like some 
sort of continuity in the products they 
buy, so the decisions made for a design 
restricted to a small number of transistors 
can haunt a vendor even when the tech
nology allows better decisions . 

What you want the thing to do must 
also have some effect on a machine's ar
chitecture. A machine designed to be 
used in low-speed logic replacement may 
be out of place in a Unix system; a pro
cessor optimized for Pascal can be a poor 
fit to Prolog. 

Fmally, what everybody expects ofyou 
(or your own pet theory) can con train ar
chitectures. This year, it would be hard to 
introduce a new architecture as complex 
as a VAX or 32x32; the masses demand 
RISC designs. And wilhin designs, the 
architects' predilections show: for in
stance, SPARC 's register windows and 
the TBOO's message-passing in truction . 

From Simple Beginnings 
Let's put these issues to one side and look 
at the purely technical issues . To begin 
with, assume we 've got only a primitive 
technology and we want a reasonably 
general -purpo e processor . We need 
some memory (to hold lhe program and 
data), an ALU (to do useful things like 
ADD and exclusive-OR), and something 
to tell us what instruction to execute next. 
To get the machine to do somelhing, we 
have it execute a program, which is a col

conrinued 
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THE CPU WARS 


Architectural Metrics 

ow can we compare one proposed H architecture to another existing 

one? Ifwe cannot measure the goodness 
of an architecture, we're going to have 
major difficulties designing a compeli
tive proces or. The first thing to note is 
that we cannot usefully compare archi
tectures, since the point of an architec
ture is as a specification for a reaJ com
puter. Instead, we can say that if we 
compare implementations of architec
tures at con tant technology, then we 
should get an indication of comparative 
worth. 

This really is a lot like a benchmark
ing exercise, but with two subtle twislS
first. it's necessary to be fair to the other 
guy , and econd. the nolion of cost is a 
bit different. When comparing two per
sona] computers with roughly equiva
lent performance and different prices, 
you can pretty quickly decide on the 
cheaper one; however, the price of a sys
tem is only loosely based on physics and 
i more sLrongly affected by the manu
facturer's accounting practices, expec
tations, positioning, and 0th.er economic 
factors (of course, cost i one factor). 

Being fair to the other guys involves, 
for example, noticing that when your 
machine comes out it wiU be imple
mented in I -micron CMOS while 
theirs- which already exists- is done in 

1.5-micron CMOS. Your machine will 
go faster than theirs simply because the 
transistors are smaller and switch faster . 
So whatever performance figures you 
use, you must normaJize to keep tech
nology level. 

The real cost of a processor is fairly 
difficult to estimate. There are two por
tions- the cost of the chip (or chips) it 
self, plus the co t of the memory to hold 
the program and data. Uthe processor is 
very smaJl and cheap but with horrid 
code density, it will be cheaper than a 
competitor's product with a bigger chip 
and good code density-only up to the 
point where the cost of memory for the 
cheap processor swamps the processor 
chip co t. 

Using these factors , we can imagine a 
method for comparing architectures. 
First, identify a range of programs span
ning the pectrum from small code/ 
small data up to large code/large data, 
and including large code/ mall data and 
maJJ code/large data . Examples (in the 

same order) might be a washing ma
chine controller, a banking application, 
a complex reaJ-time signaJ processing 
ystem, and a Lisp interpreter; in reaJ 

ity, many examples are needed. ow 
measure the machines using these 
benchmarks, normaJize the resuJLS (to 
constant technology), and plot the ma

chine's perfonnance surface. This is a 
lhree-dimensional surface where the 
height is the normalized performance 
and the x and y axes are code size and 
data size (see figure A) . 

On such a graph, we can say that if ar
chitecture A's surface is always below 
the surface of architecture B, then A is 
worse I.ban B. What' more likely to 
happen, though , i that the surfaces in
tersect, as in figure B. Then we can still 
say something very useful. such as A is 
20 percent better than B for all systems 
requiring less than a megabyte. In reaJ 
use, we'd have to be careful about what 
we mean by "big programs." Some big 
programs, for example pend all their 
lime in one of a sm~I number of loops. 
The end result would probably be that , 
rather than a urface, we'd end up with a 
fuzzy "perfonnance volume." 

To inlroduce cost-effectiveness rather 
than simply raw performance, we need 
only to replace the venicaJ axis with 
performance/co t, whe!"e we compute 
cost as the um of the proce sor chip 
cost plus the co t of the memory. We can 
compute the normalized cost of the 
chips by estimating their areas (at con
stant technology)-cost goes up expo
nentially with area, making mall chip 
anractive- and adding in the cost of the 
appropriate memory system. 

Performance 

Code size 

Figure A: A method for comparing CPU architectures. 
The height ofthe surface is its normalized performance, 
and the xand y axes are code and data size. 

Performance 

Figure B: Typical perfomrance plot comparing two 
CPUs. 
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THE CPU WARS The best 

lection of command tored in the mem
ory. We have to encode the desired opera
tions in ome reasonable manner, so that 
we can represent reasonably well what 
the machine should do, and al o o that it 
can decode our intentions and obey them 
without using too much hardware. 

To start somewhere, look at all the 
things we want the ALU to do. We 'd Like 
it to do addition and subtraction (we'll let 
it u e two's complement binary numbers , 
becau e they fit the technology well) and 
a bunch of logical operation , hifts, 
comparisons , and so forth. Ifwe list them 
all (omitting multiplication and division, 
since they're too complicated to be done 
in roughly zero transistors), we'll find 
that there are fewer than 256 and more 
than 16; thi makes it attractive to think 
about using a byte to indicate the opera
tion we'd like performed. 

Now we can say add, but we haven't 
said what to add to what . The simplest 
thing is to have a special register-call it 
the accumulator-belonging to the ALU, 
and to say that add means " take some
thing and add it into the value in the regis
ter , leaving the result in that register. " 
Becau e we have few transistors , the ac
cumulator can be only 8 bits in size. 

ow, all we have to do is to specify the 
" something"; the obvious solution is to 
be able to add something from the mem
ory into the accumulator. If we do the 
sensible thing and limit the size of the 
memory to 64K bytes (if we don't have 
enough transistors to build a complex 
processor, we won ' t be able to afford 
much memory, either), we can specify 
any address in 16 bits . So that gives us 
24-bit instructions (8 bitS of op code and 
16 bits of address). And we'll add load 
and store instructions to allow move
ment of data between the accumulator 
and memory. 

The number 24 looks nasty; not only is 
it not very binary, it's also very big-our 
program will use up lots of expensive 
memory . And besides , we want the ma
chine to do more than loads, add , and 
tore -we'd like, for example, to be able 

to look at each member of a collection of 
values in memory . We can do this by in
venting another operation-an indirect 
load. A normal load instruction uses the 
16 bits to select a memory cell whose 
value we copy into the accumulator; an 
indirect load selects a memory cell whose 
value we use to select another memory 
cell whose value we load into the accu
mulator. Now, by mes ing around with a 
memory cell's value, we c~n play with 
data structures. 

But such an indirect load has two prob
lem . Fir t, it involves two memory ac
cesses and lhe first rule of microproces
sor design says that it's always easy to 

build a proce sor that can do something 
much faster than affordable memory can 
cycle. So we've just put a performance 
bonleneck into our machine. Second, play
ing with the address location in memory 
means destroying the value we had in the 
accumulator (so if we want to add up the 
values in 50 locations , we'll be doing a lot 
of loading and storing. which involves 
memory accesses and tends to be slow). 

Luckily , experience indicates that 
when we' re playing with collections of 
values, we often play with successive ele
ments (or elements related in some way) . 
This means that we will keep going back 
to play wilh a single address location-for 
example , to increment it by l . Suppose 
we give the processor another regi ler to 
be used as an address register'? 

The only problem with thi s is that there 
aren't enough transistors to make this ad
dress register 16 bits- we can manage 
only 8. So we can't address alJ the mem
ory. Since we need to, we'll have to keep 
lhe original idea of indirect loads, but 
we' ll change lhe meaning to "add the 
value of the address register to the value 
in the specified location to form an ad
dress." Now we've still got the memory 
access but we can meddle wilh the ad
dress register (useful things like adding I 
to it) with a small number of extra in
structions, so we can compute a sequence 
of addresses without destroying the value 
in the accumulator . 

Now we can make one more optimiza
tion . We' II make lhe instructions 16 bits 
long instead of 24 bits by restricting the 
address portion of the instruction to 8 
bits . Now we are restricted to using lhe 
bottom 256 locations of the memory as 
our indirection values, but lhe programs 
have all shrunk by 33 percent, and the 
machine goes faster (we need fewer mem
ory cycles to read the instructions from 
memory, since the instructions are 
smaller). 

A few more details, and the design is 
done. We need a few more register -the 
program counter, a 16-bit register to 
indicate lhe next instruction to execute , 
plus some instructions to manipulate this 
(so we can jump). We need some method 
of comparing values so that we can write 
programs that are data-dependent; the 
simplest method is to have a set of bits in 
the ALU set on arithmetic or logical in
structions to indicate the result was 0, or 
greater than 0 , or lhat overflow occurred, 
and o forth. And we need some instruc
tions that change the program counter if a 
particular bit is set. 

Finally, both common ense and a 
sense lhat memory is expensive lead us to 
want ome method of having just one 
copy of a piece of code that does some

conri1111ed 

Modula-2 

compilers for PCs and 

compatibles 

Taylor Modula-2 
The professl011al h1gh·performanc,e.compiler for Cs: the fas 
test compiler m the world! 

• unrivalled speed of compilation 
7.000-10.000 lines per minute (80286. 8 MHz). 

• excellent code 
MlnH:ompoter siandard global optimisatiOn. COde per
forms 1580 Ohrystone tests per secood! (80286,8 MHi ) 

• ultra-compact 
high code density and a library of unnVillled compactness 
(23 mOdules in a total 01 13Kl) 

• compllrtely standard lmplementatlon 
Follow.; N 'Mrtll'I standard for Modula·2. BIOS lndepen· 
dent - uses MSlfC OOS exclusively. 

•easy to use 
Straightlorwald user Interface. Comprehensive documen· 
tation for system programmers. 

• GuarantGt and llUPPOrl 
one year gtlalll(llee. Maintenance coolracts available 
Swiss quality produc~ 

TaylorModula-2 $900 
Demo disk $10 

M2SDS $99 
The prof f\'lodula-2 software dewlopmt!llt system 
M2SDS co111prtsea the following featum In an easy·to-use 
w1ndoW enwonment: 

- modem, syntax·driven editor 
- fast compiklr 
- linker produetng EXE programs 
-unique llbnJrylllilllager 
- comprehensive standard llbraiy 

lllere are a Nlmber ol tools. toolboxes.demo <fisks, pub· 
lie domain programs and books tor M2SOS - probably 11101e 
than for any olher development system! M2SDS was use\l ltlr 
the writtng ot tile Falslght Integrated business software pack
age! 

Demo disks $ 10 
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NEC 
NEC Mulllspeed ..... ....•.... $1348.64 
NEC Mulllspeed EL .. •• .....•.. 1499.76 
NEC MulUspeed HD w/20 Meg •.. 2365.77 
NEC Powermale 2, 40 Meg .•• ...• NEW 

~~~~~1, NEC Powermate 2. 66 Meg ...... LOWERu. NEC Powermale 386, 66 Meg ..... NEC 

WHY PAY PACXARD BEU 5PW (XT Tintlo) 640K , 1 Floppy , DOS & ..;:,:., 
GW-Bnlc, SerlalJPel'lllel, Color/Monochrome ..., 
Ad1pter & Keybo11d .... .. .. . . .. ..SOU4 ... . 

RETAIL? VT2111ATCOll(Ntlllt) 8 MHz. 0 Walt Sllte . 
MOK 1.2M Floppy, Serl1l/P111llel , F/H !"7' 

• Contro ller, Keyboard ............112tue Z 

M 
" " 

$i tl 
Monooraphlcs bol rd , DOS . Keyboard 

TOSHIBA 
1100 Plus .... ........St5tt.t o 
3100 w/20 Meo .. .. ... 2nuo 
1000 ....... ...........161..41 
1200 ..... . . . .. .. . .. .. 2237.55 
3200 ...... ... .. .lnCIA.L IUY 
5100 ... .... , . .... NEW llODR 

COMPUTERS 
ASt 

MOL 80 .. •• .• $15711.70 MOL 170 .....$294!1.36 
MOL 90 . ...... 1879.15 MDl 300 . . ... 3380.40 

~g't \Wb· · · ·: · W~ ~8t ~ : : : : :=fo 
WYSE 

MDL 2108 $1082.50 MDL 2214 . ... $"1808.30 
MOL 2112 . . .. 1568.20 MOl 32 6 . .... 2658.05 

IIM PS2 
MOl 30. 2 or •• Slm.20 MOl 60. 10 Meg .LOWER 
MOL 3Q 20 Meo .172S.17 MOL 80. 40 Meo •. IBM 
MOL 60. "°Meo . .• SAVE MOL 80. 70 Meo .PRICES 

~· · 
Oeskpro 286. MOdel 1...••.•......•.$213"5 
Cleslqlro 286. 40 Meo ............... .2629.10 
Oeskpro 286. 70 Meo .• •. . .•.. . .•. . .. n40.20 
Oeskpro 386, 40 Me~...... . ........ '662.0S 
Oeskjiro 386, MOdet 20 MHz ....... 5579.30 
Oeslq>ro 386, Medel I 20 MHz . ••••• 7059.92 
Oeskllro 386, Model JOO 20 MHz ......9168.20 
Portable II. Model 2 ................ .1896.10 
Portable II . Model 4 . . . 2797.00 
Portable Ill. Model 20 . . . . . . . . . . . . . .. 3577.BS 
PortJble 111 . Model 411 4159.33 

rr.t:.KARO •ttl 

PB88 110 Tlirbol ti40K 1 Floppy, DOS. 
S/P/C. Mon11or Adapter AKayboard ..... $699.64 
PSllS w / 1 HOODV. 20 Meg ..... . .......956.80 
llT286 IAT Comoal.I 10 MHz. 0 Willi Stale. 

~86~%"e';.~~ -~' .-~ -~rd~~ 
VT286 w/40 Mea ................... ln4.10 

TOSHIBA 
T1100 Plus .. .S1499.10 TlOOO ........ $759.41 
moo. 20 M a 2998.50 n200 s2237.ss 
T3200 ...SPECIAL BUY T5100 .... HEW MOOEl 

~AM 
&300 w/640K I Onve .............. . . $84i20 
&300 w/640K 2 O<Ms ................934.42 
6300 w/640K 1 flopP'f, 20 Meo •.•..•• . 11511.60 
6300 w/640K 1 Floppy. JO Meo .• •• •• . • 1187.70 
6300 w/S40K 1 Flopil'f. 40 Meo • ... •. . . 1410.90 
631216388 WGS .......... . ... . ........CALL 

All ATaTa lodado i..i-.-..i DOSldd -

,,7f°•ITN 
Z-183 ... .......... . ... ALL ZE NITH MODflS 
Z-183. 20 Meg ... ••. .. •.• .. •. .. IN S'TDCK 
Z-386. •..•.•.... . .... . .. • •. CAll FOR PRICE 

Other ComPIJl•t!i IM!ilable Upon Reque.sl 

DRIVE CARDS 
MINISCRIBE 30 Meo RashciJd . .. . . . .. S425.96 
MOUNTAIN 20 MoQ I 30 M•a ...• 549.40 I 81UO 
PLUS BEVElOPMENT 20 Mea . . . .569.40 
PlUS EVElDPMENT 40 Meg • • .•••.•••799.80 
WESTERN DIGITAL JO Meg . ........• . . "16.30 

DRIVES FOR ll'h a 288• 
MINISCRlBE 40 Meo 28ms •. • .....•.. $609.40 
MJNISC!llB.E. 80 M111 28ms .. • . . ..•...849.45 
PRIAM 40 Meg hara disk ....... .... ... &69.55 
PRIAM 60 Meo hard disk ........ . ..... 79U5 
PRIAM 130 Meg _h~d dl5lc . .. •1989.40 
SEAGATE 4038 30 Meo haro dis ....... 499.80 
SEAGATE 4053 40 Meg ha1d d1Sk ....... 599.98 
SEAGATE 4096 80 Meg hard disk ... •.•. 73%9 
360K flool1V drive .. .. •.. . .. . . .. • . • .. • 110.12 

l'/Ota Penecr. 2 S•M3'1! ........... $199 90l21UO 
dllm Kl • SV.t.J'h .. . . . . . . • . . ... 399 llQ/424 00 
Lotus 1-2-3 Sv./3'/J 3llS 001327 00 
Par.iaox V•rsm 2 0 ........................399 00 
Venluta 5(irrwua Venion I 1 . . . . . . . . . . 499 00 
MICROSOf1 Wonl V •IE>al .. . . . . 243 50/31! 30 

ro 0 Y 
' 

.. rn S-300. 1 Floppy .... ......... $749.50 
~ c8 S·300, 20 Meg ... .. ..........989.95 

S·300, 40 Meg .. ......... . .. 1117.82 

Fo ls MOO AT ~It 8110 MHz. 8 Sloll . .,, .'9.. S/P/C, Monogr1phlcs Board. DOS. KeYlloanl 
, ~~ S-500. 1.2M Floppy ... ...... $1095.45 

FLOHllEtl, DRIVES a TAP&S 

HERCULES lricolor Board . . . . . . . ......299.00 
TAXAH MONOllRAPHIC W/P • . • . . 99.00 

llONOCHROMI! MONITORS 

S-500. 20 Meg ......... .. . .. 1469.80 
S-500, 40 Meg ... ..... .... .. 162U5 

VOA a l!:GA PRODUCTS 
VGA & EGA MONITORS 

OUADRAM Micro fazers ....... . . ...... 140.40 
Pnnler Cable llBM lo Centron•csl 6 tt . . •19.99 
XT Powor S~ 1511 11 . . . . . . 6!1.95 

&i)ij;t =tfl1~r£~"'!Y!.ik1P 
TRIPPUTE 

BC -450 .. .. . .. s.419.78 LC·1200 .. .... $136..85 
BC-1200 .... .. .748.SS LC-1800 . ... ... 189.75 
4 OtJllel ...... .. 44.25 

DATASHIELD 
5liO wan ... .. S56D.05 1200 wan .... S994. 75 
800 wan . ..... 638.50 6 OtJUei Surge ... 27.85 

HIGH VOWME 
BIDS INVITED 

730 Anthony Tnill 
Nonhbrook, IL 60062 

FAX*810 (312) 29 1-1737 

NEC Powermale 386, 130 Meg ... PlllCES 

• cmzEN 
1200 •. • ...••Sl69.55 MSP40 ....... S31B.45 

124 . .... ... .. .•95.10 MSP45 •....... 459.20 

1800 ..... . .. . 111&.BS MSP50 ....... .385.114 

224 . .... .. ... 668.30 MSP55 .... . . .. 48ili6 
MSPIO . ... .... 288.20 Premiere 35 477.17 

@W~l~X by Kodek 
150PIJOO ... ... . .. ..... ..... S31i17/ 479.17 


EPSON 
EX800...... .CALl LX800... . .. • . ALL 
EX1DDD CDW"' l.0500. . EPSON 
FX86e .....FOR BEST l.0850. ..... MODELS 
FX28&e . PlllCE L0Ul50....•... IN 
Call tor Atcen orles L0·25DO . STOCK 

IBM 
Pro Pnnter II • . $447.95 Ouleiwnter Ill ..S134U2 

NEC 
Cok!r P6 .... .SSJ9.74 Color P7 .....$699.12 
P6 80 col •. ... 439.22 P7 136 col. . .. . 609.35 
P5XL . .. •....•899.75 f>9XL .. •..... 1035.70 
P2200 36.U5 8850 . . ...... 1040.711 
3550 •......•.. 7111.12 CAU FORACCESSORIES 

()l(,[W:-( 
0 m:ne 20 •• . S122.74 ML t82P ... .• $232.50 
Ml 162S ......279.76 ML 192 Plus ... 329.50 
Ml 193 Plus . •. 456.48 ML 292 Pl us ..• :m.« 
ML 293 Plus . .. 516.55 Ml 294 ....... 747.10 
Ml 393 . . . .. 9<19.55 LASERLINE 6 .1229.30 

PANA SONIC 
10801 . $179.60 10911 Sl19.85 
10921.. ....... 334.28 1592 ......... 433.« 
1595 ........459.45 3131 .........274.32 
3151 .... . .. ... 409.52 1524 . ..... . . .. 579.10 

TOSHIBA 
P321Sl . .. ...S4!1US P351·2 Color .S11m5 
P341Sl . .... .. 634.17 P351SX ...... .995.D5 

LASER PRINTERS 
H·P Laser Je1 Model 2 .. . .. . . . . . . ... 1749.AO 
H-P Oeskll I. . . 6 9.00 
NEC LCa50 I L.C81iO . .. .. .... . .. ..... IN STOCK 
NEC LC890 Posrscnor. ............... 3295.60 
Toshiba Pagelaser . . . .. .. . . ...... ... ... SAVE 

PLOTTERS. DIGITIZERS a ac.ANNl!RS 

SAMSUNG l-300 "8 MHz, 512K, 6 Slots S/P/C, 

1/2 he1 hi floopy dnve ... .. .. ... ......S'lt.00 
IBE W Meg 112 height w/ r:onr .329.14 
IBE JO Meq 112 h•talll w/ ALL ..348.95 

TE 20 M9e1 112 belqhl h1rd dr f~e .295.69 
SE.AGATE 30 Mea 112 Might w/ ALL ..••. 309.n 
SEAGATE 40 MeQ 112 height ... .. .. .... 432..50 
GENOA 60 Ml!Q int 1•111! •.• , . ... .. .... 734.60 
GENOA 60 Mea OJI. 13pe . . . . . . .. 895.10 
GENOA 125 Mell 101 lap<J . . ....... .. .. 995.85 
!OMEGA BERNOULLI 10 +10 . • . • . •.. ... 1395.25 
IOMEGA BERNOUlll 20 ... 20 1629.99 
!OMEGA 20 Meo 112 hetC)ht IOI .. . . . . •• 995.55 
IOMEGA 20 ... 20 EX1emaf5V. ••..• ...1795.TJ 
IRWIN 10 Meg 1ape batkup ......... .Z59.34 
IRWIN 20 M/ 40 M lnlcmil l•o<. ..399.101 539.20 
MOUNTAIN 4440 int .. .... , ........ ... . 368.80 
MOUNTAIN 4440 exl .. ... ... .........547. 75 

NOVl!:U. NETWORKING 
SANTA CLARA Olskless Worl<Statlon .. • . $640.40 

SOFTWARE & STARTER KITS 
WESTERN DIGITAL 3 Node LAN ki t 

w/Western Ot.ll1llll soltware .. . ... . ... $720.3.4 
Enlry·level 286 Starter Kil. 4 Users . . .... 489.911 
Enlry-IM! 286 Staner Kil. 8 User"; ••.•. . . SAVE 
NMLL 286 Soflw.lre w/Kevtard .. . ... 1569.119 
NOVELL SFT Nerware L.evet r........ .. 2148.li& 
NOVELL SFT Nerware Level II V2 I .... .2757.60 
NondeOicated NelWare SollWare 286 

wI KtycatO ....................... 1539.119 
INTERFACE CARDS 

ARCNET PC110 LANBoard ••...•.. . ••• S199,27 
ARCNET PC210 LANBoard . . . ......•... 269.50 
E'THEANET Interlace Connecror ....• • .. . 349.BO 
ETHERNET Plus Boaid liar 286) • ... •.. .709.74 
CJ.NET lnterlilce Cord wI cable . . . ......299.52 
WESTERN DIGITAL Ethernet Cards •..•... Z69.10 

ACCESSORIES 
ARC E1 Passive Hub ... . ... .... .... . . $85.llO 
ARC ET Active Hub .. . .. •.. . . . . . ... .534.98 
Elllerner Term1na1ors ........ . . .........37.50 
All Salts People 1111 Hovell lnlned ond autllorlzed. 
Call COW for lll youi Hetwurldng HlrllWllll a Sol1wlll'I. 

I ' (eJ :Ji• •J. i i:i I fj,!/ 19 j :f J.J.J W 
CrNI'" color card w/p ....... ... .. ...$ !19.00 
CfN('• monographlcs caro w/p . . . . . . . . . 99.00 
GENOA Soeclrum !color monoo1aoh1c w/ol163.75 
HERCULES color c1rd w/o . . . . . . 146.16 

HERCULES ~~phics plus w/p ..•. • . 179.84 

COMPAQ VGA monitor • . • . . . . . . . . ... $548.68 
UlGITECH EGA Monllor .. ... ... . ...... 474. 75 
MAGNAVOX 943EGA ...............JB7.40 
NEC Multisync II ............ .. ....... 609.76 
NEC Mulbsync PLUS .... . . ... . .... .. . . 888.10 
NEC MulUsync XL 19 in'h . . ... ... .... 1914.~ 
PGS HX· l2E H1-Resolul10n RG8 ... . ..... 469.32 
SONY Mull1SC3JI 1303/ 1302. .....599.'5/ 649.25 
TAXAN 770 PLUS ... . .... . ........ . .. 499.40 
ZENITH Z·1490 761.Jl 

VGA D ISPLAY CARDS 
Afil VGA . •... .. .•........•........S314.60 
ATI VGA VIP.. • . .. .. . . • .. . . . . . 3U7.24 
GENOA VGA . . .. .. .. . . . • • . .. . . . . •... SAVE 
PARADISE VGA . .. • . . . . . . . . • . • . . . . . 297.68 
OUAOAAM ULTRA VGA ........ . ... .. ..299.BO 
ORCHID VGA . . .. . . .... .. ........... 278.14 
VIOE0-7 VGA ...... . .. . .... ..... ..... 314.15 

EGA DISPLAY CARDS 
ATI wander Clfd .... . . . .. . . . • 5199.95 
GENOA Sujler EGA Hl·RH 800 1 600 .234.40 

LOGITECH EGA Card w I mouse . .. . . .. 217.18 
NEC GB-I ti40X480 . .. . . .. . . •.. •.. 239.43 
~RADISE Auto Swlkh EGA 480 169.li5 

~P&>o~;~~ui:i'.' '. .. ·.. · · · · · ".' ~~~ 
I iif1~?N1·11 ·si.:,1m' wm· 

1-11 !IS ........... .. . ... $619.lM 

EVEREX 120081 24008 ......... 109.901 199.50 
HAYES 1200/ 12008. .. .. ... .... 289.60 / 269.20 
HAYES 2400 . .. . . . .. . . .. . . .. • 424.68 
HAYES 24008 . .379.65 

IFIMA 3278/79 ........ ........ .. ....695.17 
TOSHIBA 1200 Baud ...... .. ...... . ... m .TJ 
US ROBOTICS 12006 HAYES comoa1 .... 108.45 
US ROBOTICS 1200 External 129.10 
US ROBOTICS 24000 .. .......... .. .. 199.70 
VEN-TEL 1200 Int /1200 Plus ..... 1!14.50/228.88 
VEN-TEL 2400 lnl/2400 E.itemlll 299.10/389.44

3:!1 J 
8087·2 1 8lll7·3 ............. S159.33 / 122..50 
80287-6 / -I' ·10 ... ...... 174.30 I 29U5' 33i25 
80387-16/ 8 317-ZQ. ............ 497.68 1 789.44 

I~ r(! W13'.3'J !~•J;lJ'f
A·B swl1C m IPBI. "'ur;I) 539.95•f 

KENSINGTON asrem1ece ... ... . ........ 99.99 

KEHSINGlUH MilSteroleu Plus 11UO 


KEYTRONICS 5151 IBM or AT&T .. ...... 149.95 

KEYTRO ICS 101 ... . .. .. ...... .... .. 1G4.65 


http:299.10/389.44
http:1!14.50/228.88
http:w/ol163.75


Circle 6 on Reader Service Card 

THE CPU WARS Tools and Toolboxes 

Designing an Architecture 

H owever you do it, comparing your 

proposed architecture with others 
is necessary before you commit to sili
con. This exercise is made more diffi
cult because you don't have any silicon 
ro measure . 

Instead , architects will normally 
build a •imulation of their proposed ma
chine. There are three major options: 
One is the traditionaJ one of building 
some real hardware from logic gates ; the 
trouble with this is that it ' s very hard to 
get the design right , and quite often the 
simulator bursts into life only after the 
first real microprocessor chips have 
been built and made to work. 

Another option is to purchase a de
sign automation suite from a CAD com
pany . You can buy a oftware package to 
run on your workstation supermini 
computer, or supercomputer that lets 
you design the architecture and all the 
implementation and simulate the ma
chine executing programs. This way, 
you can do a traditional top-<lown de
sign, sketching in the big picrure and 
gradually refining ir as rhe issues be
come clearer; then you try different 
hardware implementations of various 
portion (iterating the high-level spec 
as appropriate) while getting a very ac
curate picture of the perfonnance and
equally important-being sure that the 
hardware actually implements exactly 
what it 's supposed to . The trouble with 
this approach is simply up-front cost; 
the packages and the computer are 
hardly free. 

The final option is to do it yourself. 
Since the computer is going to be a col
lection of black boxes that work together 
to get the program execured, simply 
writing an instruction-set interpreter in 
C iso 't enough; it won 't tell you the per
formance effects of prefetching instruc
tions , or how big the cache hould be, 
and so forth. (It wiIJ let you see what in
structions get executed most though, 
which should give you some hints as to 
whe.t instruct.ions must be quick and 
what could be left out.) 

You nave to somehow simulate the ef

thing interesting , so that a program want 
ing to do that functio n can make use of it. 
We've invented subroutines; all that' 
needed i another register and a couple of 
instructions: A call saves the current 
program counter in memory whose ad
dress is speci fied by the new register , and 
then increments that register , while a re
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feet of all lhese boxes (e.g., the instruc
tion prefetcher, the register bank, the 
ALU, the cache , the memory, and the 
I/0) working in parallel. The most obvi 
ous way to deal with this is to write a de
scription in a suitable parallel program
ming language; it turns out that Occam
the language designed for prog.ramming 
collections of T800s-is a very good fit 
for this, allowing concise descriptions of 
the way the pieces interlock. 

Simply running the program gives 
you a simulation of the proposed design, 
and if you've got many T800s , you can 
run the program on the collection to 
speed things up. Then, using techniques 
similar to those outlined in my article 
" Floating-Point Survival Kit" (March 
BYTE), you can transform the design 
into a microcoded implementation and 
be pretty sure the acrual silicon will do 
just what you wao1. If you don't mind 
missing out on the transformation stuff, 
you could just as well do the description 
in Definicon's Parallel C, which con
tains the same functionality as Occam 
for these purposes. 

If, however, you've missed out on 
getting a transputer into your PC or 
workstation , then you can' t use Occam. 
Under those circumstances, you can 
build a simulator as a discrete event sim
ulation. This says the world is made up 
of separate events that affect each other 
and that happen at specific times. When 
an event happens, it can trigger the oc
currence of other events (including re
currences of itself) . 

You write a procedure for each event 
type and then build a little time-ordered 
queue of event requests. The simulation 
simply looks at the front request on its 
queue , sets the simulation time to that 
event's time, and caJI the correspond
ing procedure . The procedure does 
whatever is appropriate-including put
ting requests for other events onto the 
queue-and returns, whereupon the 
cycle repeats. This allows the time
dependent behavior of the desig.o to be 
modeled just as we did in Occam, but 
somewhat more clumsily . 

turn decrements the register and reloads 
the program counter from the indicated 
memory location . 

The resulting machine is very close to 
the 6502 , originally designed by Mostek 
and used in the Apple TI and the Commo
dore PET . The 6502 ha· a few more fea

c:omirmed 

Modula-2 

Applications Generator 
Amadeus $ 395 
Generate Modula-2 programs direcUy from ioor own input, 
and save ioorsel! hour.; of codlngl 

Graphics 
M2Graph*
Controls Ken:ules cants ln 

M2EGA* $65 
ConlrolS EGA card3 In Modula-2. 

Modula Graphics Toolbox I* $112 
Acollecllon or extremely Jasl graphics roullnes for CGA cards 
written In Modu!a-2. 

Modula Graphics Toolbox II* $ 188 
Comprehenshie pacl<age of Modula-2 procedures for all cur
renUy avadable graphics cants. Includes grahlcs window 
syStem, fof'if ~erator. sprite handler, mouse dn\'flr, malhs 
routines, as ~l 111 pie charl, histogram and line grapll lune· 
Lions etc. 

Input/Output 
LCR-Window Manager* $ 133 
Fast, compact MlllOW system. 

M2Windows* $ 188 
Fast. prolesslonal window system. Small, high-performance 
library wilh lnll!grBled 111enu system and simple mas!< gene· 
rator. 

Modula MHk & Menu Generator* S360 
Oevelopment syst&m !Dr creating masks and menus in 
Modula-2 sooroe code. Mask. menu and frame editor. S!Jp
Ports alt cotoun; ~ attributes. 

Other Tools 
M2 Prollb $ 495 
The profassional tilnry 

B-Tree ISAM $ 290 
Ultra fast dlllabase 

Pascal-Modula Converter $ 59 
converts 11J'bo·l'ilscaf to Modula-2. 


RTA-Utilitv Disk $ 30 

2- 10li faster lib,extended Malhllb. 


EMS-Utilities* $ 188 

Make full use of your Megabytes of memory upans1on. 
M21EEE-lnterface• $ l44 
Modula-2 interlace 10 Naftonal lnsll\Jmen1S IEEElnlerf . 
1llis IS only asmall selectlon frilm our comprehen lt5t al 
IDalf for Modula-2. Oemo disks are ava talll 
.i.t wilh an aster Send $ 10 for .lt!l!IUI••*' 
HIS seven. lhere Is also awide 


Moduta-2. 

- comP11 
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RS·232C/422A USERS: 
Bl-DIRECTIONAL CONVERTER 
for EXTENDED USE 
Convert RS-232C to 
RS-422A and/or 
RS-422A lo RS-232C 

0111yS49.96 
6u¥1ftlHdUltS/6Ci.Ot 8t-dlllltbONl.,firsl-quai4y, vtrliClle=[:-:6~=~=~':,&::_10 
RS·?:12C.-""""' ' ooon1 
---...,C&'il ClllP'K'llr • M nx n-a.ott ~ Dl,....s 
~-115..QJ.\ IG~ .... COMeald 

~~~rs.oc .. 100 ... --~-"" 
OI• Qi<lltll Ma etTOOAYat><1SAV£1 · 
SA E·DAY S IPM I OHEY·BACK GUAllANtEEJ 

=:..~"::t='.!!.!..lU~ 
.,..... ViM.YC tWi.....-1~ '0 t "1lf'l.-l-.C~ 
"""~t..-•t'..t\WllW 
-~

8 &8 !!!!tr.!~ 
t.m Bo,tt Mllralll IM • PO Ba< IOIO • ~ l 61E 

Phone: 815-434-0846 

Circlt 34 on &adtr Strrict Card 

21or1~~on!IUll5W 

• lolnl ~~ecl!V•"""" sa mora. 
Wllll .-. labs, .... 

EAOi 
5'14 OStlO ilM 1001 29< 

DSW lOi l!k 
COor sy.· OSCO ilolo\ SOI tk 
1'1< 1611-ATlll(llrt 'Ill lk 
baf IOS' '<OSOOI""' 10) lol.29 
bOl !DCOlotS'l•OSW 
Moo - C... il.!Ol S) 1S.fi 

3'h " ·ssoo IM<t 2Sl "' 
11$00 fMr\ 25) St.Ill 

0.11 205..0MlllonCnl>\)e 
JmOO~ S) l l!JO 
000 120 MBDDClml9< 

SJ I ii.IQ 

-~ClllUIP"*-"'·"""' ·~.,~
IOOll.l.loelme...,_ 

~ $3.SOpor11111 '"'* Sl.SO--.locMC\'ISA""'!ll<I 

1·800·537·1600 .I ~~r.t. 
()pw1lo! llo w ,.,,;1

~ 1523 PO 11ox 61000. S.. F,,,_._ CA 9'161 

Cirdt 181 on Rtadtr trvkt Card 

PA EPROM PROGRAMMER CARO 
For PCIXl'IAl Syttema 

NEW - V(A$K)N 2 OF sonw.. AE ANO """OWAAt 

t<>t•"W~~ 
AlTEAA CYPl1ESS 
AJOOH ""'PANAT!C 
PALS 5-11 EP\.O. 
J>UrRA..,..,_ 
proo..c::~t~n..c:-..- 
VhU. V111fy , P•o<tci 
E 1'11nt.ltldF IOod 
lllld ...... _..., 
EDEC

·Soft•.ldt ltldudrlO 

100MHZ LOGIC ANALYZER CARO 
For PCl)("T/AT Sya1• ma 

I .. ·. ,___ 

2• c.  " 2'1<hl· 
6 ChlMoil .. 100 I.Ill 
-Ooc"~IO 100 I.ti: 
·E..ttmal ~ "" .. 25 
frn<hold 'oago TTL Ea.. 
oc vJllldl ~ ·10 to · 10-.

.c.., S!O~B••nll 
Sol!w11•

Gompv!O< ~ Inc. 4 Sparrow Dr . 
Llvong.,1>1>. NJ 07039 TU< 9102409305 LINK C 

Circle 165 on &adtr Strvict Card 

IUM/PC DOCUMENT 

CONVERSIONS 


WORDFORWORD 
The Industry Standard in 

document conversion. 
• Two way converalo,. 
: ~:.-:~~=~ ($149.oo I 
• Spedal ·Smarr ASCII relalna page formanlng 

Suppona 001MW&lon1 beewoon: 
WordSW WordPelfed MuliMale 
PFS: WRITE PFS: Flm Cllolca PFS: Pro Wrle 
OftloeWrller IBM Wrlllng Aaet. Mlcroeelt Word 
Volkawriler OCNRFT ASCII 
XyWrite EBCDIC ·smarr ASCII 
OilplayWrt!e 


~ILA-N-V-er-s-io_n_$_29_9_I 


Call (800) 624-6107, Dept. B 
MASTERSOFT1..INC. 
4621 N. 16th S 1. 
PHOENIX, AZ 85016 
(602) 277-0900 

Circle 174 on Rtadtr Strvict Card 

8051 , 8096, 68HC11 , 68008 
SINGLE BOARD COMPUTERS 

We feature a series of s ingle board 
computers for process control 
applications. Available as bare 
boards or assembled and tested . 
Optional EPAOM resident System 
Monitors and BASIC interpreters are 
also available. 

ALLEN SYSTEMS 
2151 Fairfax Road 

Columbus, Ohio 43221 
614-488·7122 

Set up acomplete

graphics workstation 


on your PC 

for under StOOI 


PC·PLOT-111 graphics tenmnalemulator software 

package enables IBMPC's and compa11bles to 


appear to amainframe as DEC Vl·100,200.VT-52. 

Retrograph1cs VT-640 or Te tronix 401014014 and 


4027 terminals.The program also provides valuable 

commumcat1on commands and more 


An enhanced version. PC·PLOT-IV. lurther allows 

complete Te trorux 4105 terminal emulalton 

For rnoie tnlocmationcall 614/882-4786 

659-HPark Meadow Rd. Weslerville ,OH 43061 

Circle I 84 on Ruder Servict Card 

THE CPU WARS 

tures , but the major ones have been 
covered in the design proces I've gone 
through . It uses fewer than 10,000 
tran istors . 

Segmentation Rears Its UgJy Head 
Time passes. ow we have more transis· 
tors available . What can we do to improve 
the machine? Obviously, we want to get 
all the registers up to 16 bits. Let's put in 
multiply and divide a in truction rather 
than having to call those subroutines. 
And, now that memory is cheaper, let' 
omehow get the ize of memory up. 

Increasing the registers to 16 bits i 
simple enough. So is adding multiply and 
divide . (And- allowing economics into 
the picture-we can Jet the machine deal 
with its regi ters as either 16-bit or 8-bit 
values, so last year ' programs can be 
ported without any real di fficulty .) But 
tho e 16-bit registers simply won't ad· 
dress more than 64K bytes. 

To fix this, we remember what hap
pened with our fir t machine when we 
wanted to address more than 64K byte ; 
between the proce or and the memory 
we put a little register- perhaps 4 bits or 
o-and the value in this register wa al 

ways added to the 16 bits the processor 
generated to provide 20 bits of address. 
U ing a program, the processor wrote the 
correct value into the little register. To 
make sure it all worked, we made the 
logic use the 20-bit addre e only under 
certain circumstance , such as the ad· 
dress having its most signi ficant (six
teenth) bit set. 

Well , that worked well enough . It' got 
limitations- we can skip around all over 
a big memory , but we can never ee more 
than 64K bytes from any one place. But 
who' going to write program that big? 
So let 's implement it inside the proces or 
(i.e., add ome addre s-extension regis
ters to the proces or it elf), and tidy it up 
a bit. We want to be able to execute a pro
gram anywhere in the memory , but it '· 
just po ible that the chunk of program 
could be about 64K byte in ize, and thi 
would make the ize of data the program 
could easily play with somewhat small. 
So we ' ll provide one magic register for 
addressing code and another one for data. 
And sometimes the code will want to play 
with two different collection of data , o 
we ' ll add a third. That's not very binary , 
o we'll give the machine four uch base 

registers . 
The base registers will be 16 bits (other 

sizes are difficult to deal with). We could 
stick the 16-bit base value be ide the (up 
to) 16-bit value of the addre to get a 32
bit addre , but that ' s far too large. o 
one can afford a 32-bit address space. 
And having increment fi ner than 64K 

comi1111"d 
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Circlt 7 011 R£aLler Se,-,,ice Card 

Anew concept in managing 

Megabytes 

of memory 

IX-BoX* 
Have you ever spent hours 

- searching for a letter wlli know exists, 
but can't seem Kr ma? 

- looking for an adp wfi1ch you can only re
member half of? 

- tracking down a variable which was initiali
sed somewhere In your programs, and which 
Is now causing them to crash? 

- rummaging through your ultra-modem data
base, simply because you omitted to define a 
simple key field when setting It up? 

- searchlng~r lit.erature index for an urgently 
needed artiele? 

- looking and looking, but without suc
cess? 

Then we can flelp! IX-BoX will instantly find all 
your correspondence, addresses, programs, 
entries, summaries - In fact, anything and 
everything sfured on your computer. IX-BoX 
delivers the document you require in seconds, 
and you cpn carry out any necessary changes 
to it using the bullt-ln editor. What more could 
you possibly need? 

IX-BoX is much more than a simple informa
tion retrleval system, yet ii only costs $ 275 

Demo costs $ 10 

• IX-Box Is a tcad mark of Snark AG, Zurich. 

Farsight 
Once you've used the Farslght integrated soft
ware package, you'll know the fun of wor ing 
With and exploiting Megabytes of memory. 

bytes in ba e addresses makes it simpler 
to have a new base addre set up for each 
module of the program. A megabyte 
sounds large enough; lee's arrange things 
o that the base address is shifted four 

places left and then added to the ma
chine's 16-bit address . Sounds like a 
good compromi e . 

That machine, of course, is the 8086 
design (which actually sprang from the 
8085, not the 6502, but the tory is still 
legitimate). The 8086 uses about 30,000 
transi tor . 

Removing Bottlenecks 
Again, technology doesn't tand still. 
What are the bottlenecks in our design? 
First, the machine is using that memory 
too often. Although memo ries have 
peeded up, the processor can still be 

faster; those loads and stores are crip
pling our perfom1ance. We need some
where to put a reasonable amount of data 
that we can gee hold of at processor 
peeds. Second, that megabyte of mem

ory has people writing more ambitious 
co111i1111ed 

Li ting I: A C program containing the inner loop ofan instruction set 
simulator, a complex integer expression eva/u(ltor, and a matrix addition. 

1• 
code fragments to show processor arch itecture differences 
*/ 

#define TRUE 1 
tdefine FALSE 0 

i nterpret () 
( 
#def i ne add l 
ldef ine subtract 2 

reg i ste r int PC , ace, instruction, opc ode, operand , running ; 
int memory [ 1024 l ; 

running c TRUE; ace -0 ; PC = 0 ; 
wh ile (running) ( 

instruction - memory[PC t+] ; 
operand ~ ins truction & 255; 
opcode • instruct ion >> B; 
switch (opcode) { 

case add : 

ace +- operand; break; 


case subtract: 

ace - c operand ; break; 


defau l t: 

running • FALSE; break; 


eva l uate(x) 
i nt x; 

reg i ster int a , b, c, d , e, f , g, h; 
a • x; b - x/2; c - x + 1 : d - x + 2; 
e - x + a; f • x t b; g • x t c; h - x d; 
a • ((a + b) * (c + d)) I ( (e t f ) * (g + h)); 
return a ; 


matrix(ml , m2, m3 , x, y) 

int x, y; 

reg i ster int * ml , * m2, * m3 ; 

{ 


register int i, j ; 

for (i - 0; i < x; 1++) ( 


for ( j = 0 ; j < y; j++) 

*ml++ • *m2++ + *m3++; 


co111i11ued 
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int matl [4 ) (4). mat2 [ 4] (4). mat3 [4) [4 ) ; 

main() 
( 

i nterpret() ; 

matr i x(mat l , mat2 , mat 3 , 4, 4); 

eva l uate(5 ) ; 


Listing 2: The compiled 80286 code emitted by Turbo C give11 the source 
code in listing 1. Compare with listings 3 and 4. 

---------···•• Turbo C output for a 286 ~c•••Dc=•~·--g-

_ interpret 
push 
push 
push 
mov 
sub 
mov 
xor 
xo r 

@2 : 
cmp 
je 
mo v 

shl 

lea 

add 
mov 
mov 

inc 
mo v 

and 
mov 
mo v 

mo v 
sar 
mo v 

mov 
dee 
cmp 
j a 
mov 
shl 
jmp 

@B label 
dw 
dw 

@5 : 
add 
jmp 

@6 : 
sub 
j mp 

@7 : 
mo v 

proc near 
si ! save registers on entry 
di 
bp 
bp, sp 
sp, 2056 
word ptr [bp-2050 ) . 1 
di , d i 
s i . s i 

word ptr [bp-2050 ) , 0 

@3 

bx,si 


bx , l 


a x,word ptr [bp-204 8 ] 


bx, ax 

ax.word ptr [bx ) 

word ptr (bp-2056 ) , ax 


s i 

ax ,word ptr [bp-2056) 


a x, 255 

word ptr [bp-2052 ) , ax 

ax,word ptr [bp- 20 56] 


cx , B 

a x, c l 

word ptr [bp- 2054],ax 


a x.word ptr [bp-2054) 

ax 

ax , l 

@7 

bx, a x 

bx, l 

word ptr cs: @B(bx] 


word 

@5 

@6 


di ,wo rd ptr [bp- 2052 ] 

s hort @4 


d i , word ptr [bp-2052] 

short @4 


word ptr (bp-205 0 ) ,0 


running i s [bp-2050 ) 
ace is di 
PC is s i 

see if runn i ng i s 0 
give up if it is 
copy PC into a 
temporary register 
multiply by t wo for 
a byte offset 
memory [] starts at 
[bp- 2048); put i ts 
address int o ax 
compute address of 
mem[PC ) , read from 
it and and put it 
i nto ' instruction ' 
increment PC 
read ' instruction ' 
into accumu l ator 
AN D with 255 
wr i te i nto 'operand ' 
get ' i nstruction' 
again .. 
set up for a sh i ft .. 
shift e places 
and write into 
' Op<..-ode ' 
reload it .. 

computed j ump 
through j ump tab l e 

jump tab l e entries 

the ' add ' case 

the 'subtract ' case 

default 
continued 

programs, so they write in a high-level 
language to finish in a rea onable lime . 
The use of high-level languages has three 
effects : First, programs are getting bigger 
(because the compiJers aren't doing too 
good a job); second, programs are getting 
bigger (because more complicated pro
grams can be written more safely and 
more quickly) ; and lhird , these programs 
are using procedures al l over the place. 

Let's first deal with the memory-ac
ces bottleneck by giving the proce or 
severaJ data registers. These will be on 
the same chip, so they can be accessed 
quickly (things slow down cruelly when 
your signals have to trickle off the edge of 
a chip, across a board , into a chip, and 
then retrace their steps). A nice number 
wouJd be 16. Looking at our programs 
we ee lhat we often-at the bottom of a 
loop , for example- have to increment or 
decrement a vaJue by some amount. It ' s 
too complicated to put special hardware 
into each register so it can do thi iLsel f, 
so we ' ll do it by instructions . 

To do that in an instruction sounds like 
a Good Idea-but then we 'll need to 
break with our in truction encoding (re
member, it's of the "add to accumulator" 
type). Rather than our one-address in
structions (one-address because the in
suuction literaJly specified just one op
erand, the other being the accumulator) , 
we ' ll have two-addres insLructions that 
say things like "take 13 and add it to reg
ister 8" or "take register 6 and muJtiply it 
by register 5 ... 

We've gained performance becau ewe 
no longer need to go messing around put
ting things into an accumulator, adding 
stuff into that , and copying it out again. 
Now we can combine any two registers 
any old way we want. Given the registers , 
we 'll ee a much reduced need to acces 
memory, and programs wiJI go faster. 
But the compi lers are still fairly tupid 
(actually, close to brain-dead), so the 
code's exploded in size. The limhs im
posed by 16-bit registers are too con
straining. So we'll use up ome transi 
tors making them 32 bits . 

Now we've got a problem. When we 
encode all the thing we want to do with 
the registers, we find lhat we need more 
than 16 bits to encode the typicaJ instruc
tion. Looking at a program running on 
our shiny new machine, we notice that 
it 's keeping addresses in those registers 
about as often as it keeps data . The ma
chine does different things with addresses 
(they access memory) and data (you do 
um with data) . If we split our registers 

between address registers and data regis
ters, then we can encode most of the fre
quent instructions in 16 bits, and the per
formance doesn't seem to suffer . Also , 

continued 
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MICRO-CAP Il:M 
The CAE tool with fully interactive 

analog simulation for your PC. 
Spectrum Software' MICRO-CAP II®is 
fast , powerful, and feature rich. This fully 
interactive advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP U, which is b-dSed on our origi
nal MICRO-CAP software, is a 6eld·proven, 
second-generation program. But it 's dra
matically improved. 

!kbemalic &lilor 

MICRO-CAP U has f.aster analysis routines. 
Better resolution and color. Larger librar
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 

The program has a sophisticated inte
grated schematic editor with a pan capa
bility. Just sketch and anafrle. You can step 

Circle 279 on Reader Service Card 

'/l'ansielll Analysis 

component values, and nrn worst-case 
scenarios-all interactively. And a soo-rype• 
library of standard parts is at your finger
tips for added flexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh."' The IBM version is CGA, 
EGA, and Hercules® compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk. 'Xe'd like 
to tell you more about analog solutions in 
the fast lane. 

• Integrated schematic editor 
• Fast analysis routines 
• High-resolution graphic output 
• 	 Standard pans library of 500° type 

0 IBM versions only. 

• 	 1hlnsient, AC, DC, and FIT routines 
• Op-a.mp and switch models 
• pec·sheei-to model converter• 
• Printer and plotter• hard copy 

AC Analysis 

-

1021 s. Wolfe Road, Depc. E 

Sunnyvale, CA 94087 

(408) 738-4387 

MICRO-CA!' 11 1> 2 ~1....t trwl<nnrlt 
or Sp«lrum So~warr 
ll>dnlosh b I 1ndrm1rk or Mcln10>h Labontory. Inc. 
>11d h btlflg used ~11 h cxprcu ptnnJHlon of lu .,.,,.< 
llerrul<S h • rtgls""'1 1ridtfn•rl. 
of ttmulo Compult'T Trd1nolol!)' 

1811 ~ • reglSl<red 1n1d<m:ut 

uf lmmua.tlonll 8ushvs1 .... uhi~. Inc 
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@4; 

jmp shor t @2 
@3: 
@1 : 

mo v 	 sp,bp 

pop bp 

pop d i 

pop si 

ret 


_ interpret e ndp 

evaluate proc near- push si 
push di 
push bp 
mov bp, sp 
sub sp, 12 
mov si,word ptr [bp+B J 
mov ax, word ptr (bp+B) 
mov bx,2 
cwd 
id iv bx 
mov di. ax 
mov ax, word ptr (bp+B ] 
i nc a x 
mov word ptr (bp-12] , ax 
mov ax.word ptr [bp+B J 
add ax,2 
mov word ptr fbp-10), a x 
mov ax . word ptr (bp+B) 
add ax , si 
mov word ptr [bp-8]. ax 
mov ax, word pt:r (bp+8 ] 
add ax, di 
mov word ptr (bp-6) ,ax 
mov ax.word ptr (bp+8] 
add ax .word ptr [bp-12 ) 
mov wo:rd ptr (bp-4 ] , ax 
mov ax,wo:rd ptr [bp+B) 
add ax.word ptr [bp- 10] 
mov word ptr [bp-2], ax 
mov a x, si 

add ax, di 
mov dx,word ptr {bp-12 1 
add dx,word ptr [bp-10) 
mu l dx 
push ax 
mov ax, word ptr [bp-8 ) 

add ax, word ptr [bp-6 ) 
mov dx,word ptr [bp-4 ) 
add dx,word ptr [bp- 2) 
mul dx 

mov bx, a x 
pop ax 
cwd 
id i v bx 
mov si,ax 
mov ax,si 

@9 : 

mov sp ,bp 

pop bp 

pop di 

pop si 

ret 


evaluate endp 
=:matri x 	proc near 


push si 

push di 
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clear ' runni ng' 

exi •- 
restore regi s ters 

now begin the 
computat i on; copy 
' a ' int o ax 
compute 'a+b' in ax 
l oad 'c' into dx 
cldd 'd' to dx 
ax - dx • ax 

r 	 we save that r esult 
(e + f) • (g + h) 
done same way 

the other 
multiplication 
save ax in bx 
get the save result 

do the d i v i s i on 
copy result to 'cl' 

conri11ued 

we can do interesting things with an ad 
dres register and a data register like 
read a value from memory at the location 
indicated by an address register and load 
it into a data regi ter. 

Trouble is, we can now call for some 
pretty complex operations in one instruc
tion . Thing that u ed to be done by a 
whole sequenc.e of instructions now fit 
into one; it's really difficult to build logic 
that does alJ those complicated things. So 
let's implement the thing as an inter
preter. We'll build a much impler ma
chine whose instructions are unbeliev
ably crude but very quick to execute , and 
have a tiny program in a ROM on-chip 
that will cycle our crude machine through 
the contortion nece ary to do the com
plex stuff its instruction set calJ for. 

The linle program is called microcode, 
and ince it' there , we can add facilities 
to the machine . We can have several dif
ferent instruction size , with the longer 
ones specifying a complex equence of 
operations involving multiple steps (e.g .. 
add this constant to an address register, 
look into memory, take the value. use 
that as an address, read from memory, 
and multiply register 7 by that value). 
Real power at last! 

This machine, though our description 
i hardly complete, is 68000-flavored . A 
68000 needs around 70 000 transistors . 

Small Is Beautiful, Revisited 
More time passes . Program get written . 
Then we notice something about the ma 
chines: Tho e compilers aren't making 
much use of alJ the clever things in I.he in
struction set. The machine's spending 
too much time on procedure calls. Tech
nology is much bener now-you can use a 
couple hundred thou and tran i tors if 
you want. What's the best way of making 
use of these extra transistors? 

Let' take the e one at a time. The 
compilers aren't making good use of 
many of the instructions-sounds like the 
time has come to fire our compiler writ
ers for incompetence . But a closer look 
shows that our COBOL compiler is using 
a ub et of the instructions, a is our Pa 
cal compiler . Unfortunately, lhey're dif· 
ferent subsets. So the compilers are not 
the root of the problem . It look like dif
ferent classes of problems need different 
resources- a general solution could be 
mediocre for everyone. And the instruc
tions that every compiler does use are the 
straightforward ones I.hat mess around 
between the register ; and the e aren't 
executing as quickly as they could be 
cause there's all that microcode cont.rol 
(necessary for the complex instructions) 
in the way . 

The procedure calls are taking too 
contin11ed 



NOW SERVING 24 HOURS A DAY - 7 DAYS PER WEEK 


EXPOLINK NETWORK ELECTRONIC ORDER SYSTEMS 

IF YOU HAVE A 1200/24008 MODEM IN YOUR PC JUST DIAL 713·953·7407 ANO ENTER " BETA " OR CALL FOR DETAILS DURING BUSINESS HOURS AT 784·0990 

EXPO SUPER TURBO 

30 MB SYSTEM 


& 
sass 

• 10 MHz/4.77 
• 512K (640K-ADD S50) 
• 360K FLOPPY DRIVE 
• 30 MB SEAGATE HARO DRIVE 
• MONO/GRAPHICS/PARALLEL 

ADAPTER 
• HI- RES MONITOR 
• AT KEYBOARD 
• 1 YEAR WARRANTY 
• 3 HOURS FREE TRAINING 
• COLOR MONITOR UPGRAOE 

AOD $195 

EXPO 286 

40 MB 	SYSTEM 


gJ1497 

• 	 rn MH> 0 WAH 

12 MHz THRUPUT 
• 80286 CPU 
• 512K (640K·AOO $50) 
• 1.2 FLOPPY DRIVE 
• 40 MB SEAGATE HARD DRIVE 
• MONO/GRAPHICS/PARALLEL 

ADAPTER/CLOCK/CALENDAR 
• Hl·RES GREEN/AMBER 

MONITOR 
• AT KEYBOARD 
• 1 YEAR WARRANTY 
• 3 HOURS FREE TRAIN ING 

NOW eo MB SEAGATE IN STOCK 

IRWIN TAPE BACK 
10 MB XT/86 
Model 1100 

s201 
Works with PC/ XT / AT&T 
Compaq & Clones 

40 MB/ 286/386 60 MB 286 / 386 

EXPO 386 

80 MB 	SYSTEM 

$2795 

24 MHz THRU PUT , 6§> : 

~ . Sea9atl! 
u i1•• ~A~J; -~1j.. ., ...." -: 

• INTEL 80386 	 '· 
(32 BIT) 

• 1 MB RAM 
(Upgradeable to 4 MB on board) 

• 64K CHANCE MEMORY 0 WAIT 
• 1.2 MB FLOPPY DRIVE 
• 80 MB SEAGATE HARO DRIVE 

(28 MSC) 
• 	SERIAUPARALLEL/CLOCK 

CALENDAR 
• RESET/TURBO LIGHT 	IN 

DICATOR CASE 5 DRIVE SLOT 
• 101 ENHANCE KEYBOARD 
• 200 W. POWER SUPPLY 
• 1 YEAR WARRANTY 
• 2 HOURS FREE TRAINING 

'Seagate HARD DRIVE SALE! 
.40 MB HI-SPEED $ 9
·A T c,•..,e 
• 28 MSC ST 251 
• 1con1roner •• optoon•ll 41 
• 	ST-4026 s29920 MB AT D11ve 
(Full Height 38 MSC.) 

Model 1450 Model 1650 

s495 s595 

MOTHERBOARD 

• 8088-2 (4.77/8MHz) OK... .. .. ... ' 99 


• 8088·1 (4.77110 MHz) OK.... .. •149 

• 80286-10 (6/10 MHz) OK.......•325 


• 	 80386·16 (6110/16 MHz) OK 51595 

,..l_<:;T f>n'mi11111 286 Se~te 9AT•T 
· 'AS.fl s2195 -ii s1395 

'" '. 10 MHZ/WAIT · . · : MODEL 6300 
ifii<J' ·~ 40 MB --:;. . 30 MB 

'..: • •· c;~::i · SYSTEM 
~ ~ 

• 640 KRAM 
• 1.2 MB Floppy Drive 
• 40 MB Seagate (28 MSC) Drive 
• Serial/Parallel/Clock 
• 101 Enhance Keyboard 
• MS DOS 3.2+ Basic 
• 1 Year Nationwide Warranty 

AST PREMIUM 386 - CALL NOW 

ADD ON CARDS 

MEMORY CARD 

• 2.5 	MB Mu ltl·Functlon Serial/ 
Parallel/Game Port ..................s175 

• 	2M8 LIM C•rd (16 bll) Intel 
Above Board Compatlblo.........S149 

• 4 	MB AT or 386 Memory Card 
(16 bit) OK........... .. .................5295 

• 	384K XT MF Cord Serial/Parallel/ 
Clock/Game Port OK...... ........S10 5 

' 	 SYSTEM . ,• 	 ~ 

• 360K Floppy Drive 
• 640K RAM 
• 30 MB Seagate Hard Drive 
• Monochrome Display 
• Hi -Res Graphics 
•Parallel / Serial / Clock /Calendar 
•Keyboard 

AUTHORIZED AT&T DEALER 

1/0 CARD 
• Serial RS-232 Adapter. .............S4 Q 

• SERIALI PARALLEUATfX T Game 

Pon...... . ............... .. .. .. .... .. ... .. S5Q 
• 2nd Seria l Op!lon Klt .. .. ............s35 

• MULTl 110 	Floppy/Serlal/Parallell 

Clock/Gome Pon ... .. .. .... .... .... .sso 
• 	110 PLUS Serial/Parallel/Clock/ 

Gome Port ... .. . .. ...565 

EXPO PORTABLE IV 
286 12 MHz 

40 MB SYSTEM 
011 WAIT STATES 

• PHOENIX BIOS 
• 512K RAM (1 MB RAM·ADD Sl 50 
• 1.2 MB FLOPPY DRIVE 
• 40 MB SEAGATE HARO DRIVE 
• HI-RES LC. DISPLAY 
• 640 X 200 PIXEL (BOX 25 LINES) 
• AUTO SELECT 110/220V 
• FIVE EXPANSION SLOT 
• EXTERNAL RGB/COLOR PORT 
• DIMENSIONS 8 V• (H) X 91;, (W) 

x 153/• (D) 
• 386 MODEL ALSO AVAILABLE 

• ST-4038 s49930 MB Drive 
(Full Height 38 MSC.) 

• ST-4096 sag580 MB Orn1e 

(Full Heigh! 28 MSC) 


Int. 
lnl. s 75 
Int. s179 

Anchor 24008 Int. s179 
EVEREX EXTERNAL -CALL 

FLOPPY 
DRIVE 

720K 3.5" DRIVE '139 
1.4MB 3.5" DRIVE '199 
1.2MB 51/4' ' DRIVE 5 119 

VIDEO CARD 

• Mono/Graphics w/Para llel ......... S55 

• 	Color/Graphics Parallel Card 

RGB or Compatlble .................S6Q 
• EGA (6401400 Res .) MDAiCGA/ 

EGA ..... ................... .. .... ... ... 5149 
• 	Genoa Super EGA & Sysl"m 

Su er EGA eooxeoo Res.).. . 5225 

PQltC'I 
11....H t l-'t''""- t°'t.'i; ....... ~~'-..lCJl".Wl"'ld'jl 


•'\J ..,,r ,fl"•-i""'• """"''Ji"' • ~•"l..,,.,p,1.C • ~illl 
•,'lof'l ~"1L.rl'\iHt ''"r"'l\'T'lw''t!f' " l"l~"'"ur"' ,;..1roi11& 

, , .., . .. ....t'OOQ ..! r1 0 r~C OI T H.....0 11111.... 

0.1, -. ,, ,.., .,.. ,.,,,.,. ..Jt ·""<"rnor' ~°"' · ·no '""' ;('() 

ORDERS LINE ONLYCoMPUTEREXPD@ 1-800-622-EXPO 

INQUIRE SERVICE 

TEXAS 	# 1 IBM 1
"' COMPATIBLE COMPUTER CENTER 713-784-0990 713-784-7817 

,,. ·~... ..... ., • i:: .. j .. ,. , fl. ......,,..., ~ ·.A /< . ·' ~ ...

11238 WILCREST GREEN , HOUSTON, TEXAS 77042 E , '"·t"''""~' '"""'~ · - 11 ri . , ,~ . . .. ,. ·~t; .~ 
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THE CPU WARS 

pu::ih bp 
mov bp , sp 
xor s i. s i 
jmp short @14 

@13 : 
xor di , di 
jmp short @18 

@17 : now we do *ml++ • 
*m2++ + *mJ++ 

mov bx, word ptr [bp+l0] get the value o f m2 
into bx 

mov ax, word ptr [b x ] read from that 
address into a x 

mov bx , word ptr [bp+12J get the value of m3 
into bx 

add a x, word pt r [bx ) add value from that 
address in to ax 

mov bx, word ptr [bp+BJ get value of m 
mo v wo rd ptr [bx ] , ax copy ax into that 

location 
add word ptr [bp+ BJ,2 increment ml , m2, m3 
add wo rd ptr (bp+l0 ] , 2 
add word ptr [bp+l2],2 

@16 : 
inc di 

@18 : 
cmp di, word ptr (bp+l6 ) 
jl @17 

l!lS : 
@12 ; 

inc si 
@14: 

cmp si ,wo rd ptr [bp+l4 J 
jl @13 

@11 : 

@10 : 
pop bp 
pop d i 
pop si 
i:e t 

-matri x endp 

-main proc near 
call neai: p ti: _inter:pi:et 
mov ax,4 
push a x 
mov ax , 4 
push ax 
mo v a x. offset dgroup:_mat3 
push ax 
mov ax , offset dgr:oup : _mat2 
push a x 
mov ax , offset dgroup :_ matl 
push a x 
call near ptr matrix 
add sp , 10 
mov ax,5 
push ax 
call near ptr evaluate 
pop e x 

@19 : 
ret 

main endp 

Listing 3: The compiled TBOO code emitled by Logical Systems ' C TCX 
version 87. 8H (beta release) given the source code in listing 1. Compare with 
listings 2 and 4. 

~~==== TCX beta relea se output for: T800 •===•===G~==== 
Compiled by TCX v87.8H (PC->Transputer ) 
. T800 continued 

long; of course they are. Here we are in 
one procedure, putting interesting values 
in registers for speed, when suddenly we 
need to dash off to another routine that 
wants to put it interesting data into the 
registers. So we have to save all lhe regis
ters to memory , call the new procedure , 
play around in there, ex.it, re tore the 
values from memory, and carry on. A 
procedure call can easily use up 32 mem
ory cycles (save 16, re tore 16 registers). 
But on average we execute only 20 to 30 
in truction between the execution of a 
call and a return, so that easily half the 
machine's time i pent in this ridiculou 
save/restore registers nonsense. 

We can attack both these issue at 
once. FLrst , let ' have a simple machine. 
Some instructions will do arithmetic be
tween the registers . Other instruction 
will move value between memory and 
registers . We'll make the operations sim
ple so that they ' ll go blindingly qu ick.ly
goodbye, multiplication . It 's so rare that 
having to call a subroutine to do a multi
ply makes the program less than I per
cent larger and actually run fa ter. 

The ame olution i to be used for the 
various application-specific operations 
that we used to do in microcode-write a 
ubroutine . The microcode used to take a 

clock tick per step, and so does our new 
approach-with the advantage that if you 
want to do something we didn ' t think of, 
you're not left there cursing; you just 
write a subroutjne to do it. Because the 
machine 's so s imple, we don ' t need 
microcode, so the thing wilJ execute in 
structions at raw logic speeds. 

With all the si licon space we've saved, 
we can now tack le the regi ster save/ 
re tore problem . Let's have lots of regis
ters . but acces them a few at a time . At 
any one time , let's limit ourselves to, say, 
24. When we call a procedure, we'll ac
ce a new bunch of regi ters in ide the 
new procedure. When we exit the proce
dure, we'll be back with the original set. 
The register sets are arranged as a circu
lar buffer, so that if we do exceed their 
capacity , we start over with the first reg
i ter et (first taring to memory the con
tent of lhat set. of course). 

Given the statistics on how deeply calls 
are nested, we can choose to have enough 
registers (say, 8) to have to do a save/ 
re tore only rarely . And even when we do 
run out of registers , examination of pro
grams suggests that we tend to get to a 
certajn call depth and then bounce down 
only a limjted amount from there · the sit
uation shows quite strong locality, behav
ing better than a random walk would sug
ge t. In other words, we continue to have 
lhe benefit of our multiple register sets, 
even at great call depths , since we tend to 

con1i1111ed 
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TRANSISTOR _ _ _ 

TESTER 

9 FUNCTIONS, ____ 
34 RANGES 

CONDUCTANCE___ 
TESTER ADOS 
VERSATILITY 

TEMPERATURE - - -
TESTER TO 
20000 F 

* i! YEAR llEPLACDfE/\/T WARRANTY
* 30DAYMONEYBACKGUARANTEE
* TOLL FREE TECHNICAL SUPPORT 
*NEXTDAYAIR!iHIPAllAILABLE 

MODEL 2000 $389.95 
20 MHz DUAL TRACE OSCILLOSCOPE 
MOdol 2000 makes frequency calculatlon and phase 
rnMSuremen1 QulCk a.nd easy. The component 1es1er 
aids In 1as111oobfosh0o11ng. SONICo lechnlclans appre
c!aletho TV Sync circui ts lorvlewlng TV·V and TV·H and 
accura1e synch1on1za1lon ol lhe video signal, Blanking, 
VITS, and VIH syoo pulses. 

• Exceplionaly btlglu 5' CRT 
• Bul!l·lncompanent ieste< 
• lVS)'llCf1 e< 
• X·Yope<a1Jon • 11Gl220llOl1a 

This full tuncUon.J.5dJgtl DMM offers hlghly accurate performance and a hosl 
of added fea1ures to help you do the job-last. Capac1twiee. lr~tor. 1em
penuure, conductance and aud ble conllnulty In addlUon to the ranges you'd 
expecl from a DMM ol this quafily. Temperature probe, lesl leads and battery 
lndudod. lnpul Impedance: lOM ohm. Basic DC accuracy. plu minus 0.25% 
Appfox. 7°X31/t' x 1¥..Wi. 13'1lOZS. 

DPM-1000 $54.95 
3.5 DIGITPROBE TYPEDMM 
Custom 80 pin LSI chip provides accuracy and rellablllly 
In such a compac1 size. Autoranglng, aud1b10 continu11y 
and data hold leature help you pinpornl the problem 
quickly. Case and ba11et1es Included. 

• BaskOCOCC1Jrocy: p!uS1m1nus 1.,, 
• DC \OQ!tage 2'V-500v. autorru>ging 
• /IC voltage· 2'V- 500v. a1rtorang;ng 
• Re...,.nce 2konms- 2Mohms, autori1119ing 
' Fully OV<><-Joad ptOIOCle<I 
• lnpul imped• nce. 11Mohm 
• Apptox. 6'd x1 · x ~.c·unoer3ozs. 

$49.95 
3. 5 DIGIT FULL FUNCTION DMM 
Gel highly accurate perlormance al a very alfordable 
price Rugged construchon, 20 amp current capabillty 
and 22 ranges make 11a perlact choice lor serious field 
or bench wor1<.Lo ballery lndicalorand l1ll·s1and. Probes 
and 2000 hour ballery included. 
• Ba5lC DC accuracy: plus or minus 0.25.,, 
• OCvoilage 200mv- IOOOV, 5range.o 
• AC vollllgO: 200mv- 750V, 5 rang<>s 
• Res151ance · 200ollmo- 20Mohms, 6ranges 
• ACIOC cu1ron1 200,.A- 20A, 6 ranges 
• lnpul lmpOOance. IOM ohm 
• Fully ove<IOad ptolected 
• Approx.. T:ic3 1d • P d' Wt. It OZ.$... 

$29.95 
3.5 DIGIT POCKET SIZE DMM 
Perfect'°' Ille l!ekl sorvlce lechnldan. Shirl pockel s ze 
wilhoutcomprom sing lea1uresoraccuracy. Large.easy 
10 read ~· LCD display. Fufly overload protoctod tor 
safely. 2000 hour ballery life Wl1h standatd 9v cell Probes 
and battery Included. 

• Buie; DC OCC:UnlCY: plus/m01us 0 5');. 
• DC VOQge: 2v-- IOOOY. ' ranges 
• ACvoltage:200Y- 750v. 2rangos 
• ~e· 2ltohml-2Mohma.••onges 
• DCcurrM1:2mA-2A.4rW!gla 
• ~...,..,.._: 10Molwn 
• Nlr~..--S 

Applaol.S'd' , . UnW7-. 



THE CPU WARS 

.MOD 0 

. PUB interpret 
interpret : .VAL ?ws,1030 
! PC is in WS - 1030 
acc~l029 instruction=l028 opcode=l027 
operand-1 026 running-1025 

.VAL ?tb, 0 
AJW -?ws 
. LDC +l 
STL ?ws-1025 running • TRUE 
.LDC 0 
STL ?ws-1029 ace = 0 
. LDC 0 
STL ? ws-1030 PC = 0 

?2 
LDL ?ws-1 025 look at runn ing 
CJ @?3 jump to label 3 if it ' s zero 
LDL ? ws-1030 load PC 
DUP copy it 
ADC +l increment 
STL ?ws-1030 stor:e PC++ 
BCNT conve rt to a b y te offset 
LDLP ?ws-1024 load the address of ' memor y• 
ADD address of ' memory [PC) ' 
LDNL 0 load the value 'memory[PC)' 
STL ?ws-1028 write it into ' i ns truction ' 
LDL ?ws-1028 load ' instruction' 
.LDC +255 load the constant 255 
AND AND i ns truct ion with 255 
STL ?ws-1026 write result to ' operand ' 
LDL ?ws-1028 get ' instruction ' again 
.LDC +8 load up shift distance 
SHR do the shift 
STL ?ws-1027 store result in 'opcode ' 
LDL ?ws-1027 load ' opcode ' 
DUP make a copy 
ADC -1 
CJ @?5 if it wa s ' l ' jump to labe l 5 
DUP 
ADC -2 
CJ @?6 if it was '2' jump to label 6 
J @?7 default 

?5 
LDL ?ws-1029 add 'opcode' to 'ace ' 
LDL ?ws - 1026 
ADD 
STL ?ws-1029 
J @?4 jump to end of switch 

statement 
?6 

LDL ?ws-1029 subt ract 'opcode' from 'ace' 
LDL ?ws-1 026 
SUB 
STL ?ws- 1 0 29 
J @?4 

?7 
.LDC 0 the defau l t case 

set 'running ' to 0 
STL ?ws-1025 
J @?4 

J @?2 

?3 
.RETF ?ws 
. PUB eva lua te 

evaluate : .VAL 7ws,9 
. VAL 7tb,0 
AJW -?ws 
LDL ? ws +l 
STL ?ws-8 
LDL ?ws+l 
. LDC •2 continued 

stay near a given level for a whiJe. The 
need to save/restore occurs only a lhe 
call deplh crosses multiples of 8 (the hy
pothetical number of regi ter ets) . 

Given this multiple set of registers 
there· s just one other problem: How does 
a procedure pas parameters to a proce
dure it's calling? The simplest solution is 
to have lhe succe sive sets of regi ters 
overlap by some amount, so that a calling 
procedure can scribble in some of its reg
isters information that will be visible to 
lhe procedure it calls . 

Because the machine i imple and 
fast, we don't want to have lots of differ
ent instrUction sizes; they 'd best all be the 
same size to keep the logic mall . Since 
we 've got a 32-bit address space, we'll 
need more than 16 bits of instruction to be 
able to jump around the place effectively, 
so the instruction size had best be 32 bits . 
Now we can make the instructions a bit 
more general lhan in our earlier design : 
Rather than having instruction like add 
Rl , R2, we can have three-address in
structions like add Rl , R2, RJ, meaning 
add Rl to R2 and put the result in RJ. 

This can aJso speed up lhc machine , 
since we can pipeline the regi ter reads 
(two reads of the regi ter bank per in
struction) and write (one write to put the 
result in) so that the instruction cycle is 
faster than lhe time to read, operate, and 
write . This works as Jong as the next in
struction doesn' t use as a source operand 
the register this instruction has just writ
ten to· we rely on the compiler to arrange 
this for us. 

This approach is the one adopted in the 
Sun SPARC . Currently implemented as a 
gate array , its performance is on a par 
with optimized custom designs like the 
MIPS R2000 and lhe Motorola 68030. 

Division of Labor 
This architecture, however, is based on 
the faUacy that all interesting computer 
programs are single-processor applica
tions broken up into procedures. Any rea
sonable analysis of reality will show that 
procedures are u ed , not because they ' re 
useful to the processor, but because 
they ' re useful to the programmer. And 
there's a much better modularization ve
hkle than the procedure- the process. 

A process has its own private data that 
stays intact between activities by the pro
cess . Unlike procedures, you can scatter 
processes over a collection of computers 
so they can all run at once to give you a 
system speedup proportional to the num
ber of machines you've got. Processes on 
separate computer ca n't call each 
other- they have to use some form of 1/0 
to get data from one machine to the next. 

A computer needs a lot of processes 
continued 
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O'\ the Lmtice mpiler cakes you wher it's 
ne,·er gon befl re. With Ver i n 3.3 it works on 
twoop ratin y t m : M .oo - andOS/ 2! 

You may n w u \ r. r ·ion 3.3 on an MS-DO 
) ' tern t er at programs that run under 0 / 2 

pr c t d rnod . O r vice versa. A ·imp! "sv.ritch" 
ha been p w inco the compiler co 1 t you g n r
ate code for either ) r m or b th. 

New improved standards ... 
Ver ion 3.3 is fu lly compliant with ch lat sc AN l 
C randar I . fr al o has improved emb cldecl 
syst m up1 rr, nhancement to ch tandarcl 
librarie and a ho r f o ther compiler advanc s 
coo numerou to compi le. 

At a new improved price and value! 
The ugge t d r rail for Lattice C Ver ' ion 3.3 i , 
o nlv 4 50. And 3.3 al · include " fa rnil\'" ,. r
sio1is o f the Lattice reen Eel it r ( LSE). and rhe 
Lartice C-SPHITE"' symholic debugger compati · 
bl w ith b th I. -D • and / 2 ; seem ' , ·u 
no charg . 

C 6 r ) urself w hy Latrice is the profe ional 
programmer's choic for ' erious MS-DOSand 
0 / 2 programming... 

l.ani ·c. lncocpor:ned 
2500 S. Highland A\'CnU<:·:· ~. 

1.0mbard. IL 60148 
!'hone; 800/ 533-3577 
In lllinoi : 312/ 916-1600 Lattice 

Subs. diary of Ins1 itutc In . 

Circle 163 on Reader Service Card MAY 1988 • BYTE 227 



THE CPU WARS 

DIV 
STL 
LDL 
ADC 
STL 
LDL 
ADC 
STL 
LDL 
LDL 
ADD 
STL 
LDL 
LDL 
ADD 
STL 
LDL 
LDL 
J\DD 
STL 
LDL 
LDL 
ADD 
STL 

and now the 
LDL 
LD L 
ADD 
LDL 
LDL 
ADD 
PROD 
STL 
LDL 
LDL 
ADD 
LDL 
LDL 
ADD 
PROD 
LDL 
DIV 
STL 
LDL 
. RETF 
. RETF 
. PUB 

matrix : .VAL 
.VAL 
AJW 
.LDC 
STL 

?10 
LDL 
LDL 
GT 
CJ 
. LDC 
STL 

?13 
LDL 
LDL 
GT 
CJ 

the code for 
LDL 
DUP 
ADC 
STL 
LDNL 
LDL 

?ws-7 

?ws+l 

+1 

?ws -6 

?ws+l 

+2 

?ws-5 

7ws+l 

? ws - 8 


?ws-4 

?ws+l 

?ws- 7 


?ws-3 

?ws+l 

?ws -6 


?ws-2 

?ws+l 

?ws-5 


?ws-1 
complex e xp ression 

?ws-4 load ' a ' 
?ws-3 load ' b ' 

a + b 

?ws-2 'c' 

?ws-1 ' d' 


c + d 
(a + b) * (c + d) 

?tb save it some where temporary 
?ws-8 do same for (e + f) • (g + h) 
?ws-7 

?ws-6 

?ws-5 


?tb ge t the previous result back 
do the d i v ide 


?ws-8 store it to ' a' 

?ws-8 

?ws 

?ws 

matr i x 

?ws , 2 

?tb,0 

-?ws 

0 

?ws-2 


?ws +4 

?ws-2 


@?9 

0 

?ws - 1 


?ws +S 

?ws-1 


@?12 

*ml++ • *m2++ + *m3 ++ 


?ws+2 get m2 

make a copy 

+4 incre ment (b yte address) 
? ws +2 store new value 
0 load wha t m2 was po i nting at 
?ws+3 same for m3 

continued 

running on it , o that when one is waiting 
for a process on another machine to re· 
spond, it can be running another of its 
own processes. In such a system, the tidy 
stack-flavored behavior of the multiple 
overlapping regi ters ju t doesn't occur, 
and the approach becomes a memory 
save/restore hog like the simple single· 
register architecture, but with the added 
disadvantage of all that silicon space be· 
ing given over to the useless registers. 

Now that we can build 200,000-tran
sistor systems, the sensible thing to do is 
10 use mo t of them for memory on the 
same chip as the processor, and to build a 
simple processor. Then most of the data 
accesses will be to the on-chip memory, 
which is as fast as the processor. So we 
don't need registers and can simplify the 
in !ruction back to an accumulator 
sbaped architecture. 

We'IJ modify this, because with an ac
cumulator every instruction ha 10 be able 
to access memory; the hardware is sim· 
pier if a number of accumulators are ar
ranged as a stack so that an add instruc 
tion always adds one accumulator (the top 
of the tack) to another (next to the top) , 
leaving the result in the top. The values 
get put into the stack with load instruc
tjon , which will push their values onto 
the stack; loads will pop their values. 

Because all the value are kept in mem
ory, process switching can be horribly 
quick (there's hardJy any context to save). 
Procedure calls are quick , too. since 
there 's no register save/restore overhead. 
Interrupts (the real world is full of inter
rupt ·) are ju t a quick . And because the 
encodings of the operations are separated 
from the loads, stores , and other house
keeping activities, code gets much denser 
and programs shrink. 

It 's actually easier to implement such a 
simple machine design as a very fast 
microcoded machine; this lets us do com
plicated things in the microcode to im
prove code size with no speed penalty . 
We can have instructions for proce s 
scheduling, message passing, event han
dling-a complete real-time kernel- in 
the microcode, along with muJtiplication, 
division, and so forth . 

That set of choices characterize the 
INMOS T800, whose proces or is about 
a ixth the size (at con tant technology) of 
the 68030 's (the chips are about the same 
size, but they use the remaining space in 
different ways ; the T800 chip includes a 
floating-point coprocessor, for instance) . 

The way this discussion has been laid 
out , it seems a natural conclusion that the 
T800 i "bener" than the other architec
tures; thjs (whether true or not) is hardly 
fair, since the discussion was guided by a 
desire to reveal the sorts of deci ions that 

continued 
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• Transparent operation 

This Software Won't Run. 


Without This. 

As long as we're talkingd that's the way Control 

Data wants it. And a host 

now, our engineer 
touche 

success, there' something 
ofother big and not-so else you should know. Right 

are putting the finishingbig software developers who 
on a new microprocessor that we'll 

18011-A Mitchell South, Irvine CA 92714 • (714) 261-0228 ·TELEX: 38607 ·FAX: (714) 261-0260 
0 1987 Rain bow Tl"chnoloK"ie.s. I nc Sof\ware ScnLiNel is ti trad~mnrk or Rotnbow 'fechtHJl(1giei:1, fnc. 

ED-RouLer 1s o Lrademark of Control Data Corporauoo 
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use our Software Sentinel. To 

make sure their successful sonware is pro

tected. So it stays successful. 


We've become used to being een with top
notch software. A lot of the reason is 
how our engineers designed the Software 
Sentinel family. For the developer and the 
user. To make it the most technologicalJy 
foolproof yet easiest to use software protec
tion key you or Control Data can get. 

For users of ED-Router and the thousands 
of other programs we're protecting, it's a 
cinch to get up and running. They simply 
plug the Software Sentinel into the PC's par
allel printer port. That's it. How much easier 
can it get? Users can even make unlimited 
backup copies. And run them wherever and 
whenever they need to - as long as they 
have the Software Sentinel key. 

use in a whole new generation of software 
and data protection products. With the same 
high-performance and high-reliability of our 
past successes but with many new features. 
Which no doubt is going to make life even 
easier for you and Control Data. 

The Software Sentinel. Making sure soft
ware developers stay successful with the 
successful software they've developed. 

For more information on the Software Sen
tinel family, contact Rainbow Technologies, 
18011-A Mitchell South, Irvine, California 
92714; or call (714) 261-0228. 

Software Sentinel Features: 
• Runs under DOS and Xenix 

• Uses algorithm technique, never a fixed response 
• Minimal implementation 

• Higher level language interfaces included 
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DUP 
ADC +4 
STL ?ws+3 
LDNL 0 
AD D add the t wo values 
LDL ? ws +l get ml 
DUP make a copy 
ADC +4 increment 
STL ? ws+l store new Ml 
STNL 0 and write the add ition resu lt 

where ml poin ts 
?11 

LDL ? ws-1 
ADC +1 
STL ?ws-1 
J @?13 

?12 
?8 

LDL ?ws-2 
ADC +l 
STL ? ws-2 
J @?10 

?9 
. RETF ?ws 
. ALIGN 
. PUB matl 

matl : 
. DS +6 4 
. AL IGN 
. PUB mat2 

mat2 : 
. DS +64 
. ALIGN 
. PUB mat3 

mat3 : 
. DS +64 
. PUB main 

main : .VAL ?ws,0 
.VAL ?tb, 0 
CALL @interpret 
l\JW - 2 
.VAL ? ws , ? ws+2 
. VAL ?tb, ?tb+2 
. LDC +4 
STL +1 
. LDC +4 
STL 0 
. LDC mat3 
. LDC mat2 
. LDC matl 
CALL @matri x 
AJ W +2 
.VAL ? ws , ? ws-2 
.VAL ?tb, ?tb-2 
.LDC +5 
CALL @e va luate 
. RBTF '?ws 
. END 

Li.sting 4: The compiled 68000 code emitted by Mark Williams Atari ST C 
given the source code in listing 1. Compare with listings 2 and 3. 

--~-===~-- Mark Williams Atari ST C for 68000 ~==~~== 

modu le name byte 

. shri 

. globl i nterpret_ 
continued 

get made during the design process as 
ideas, technology , and perceptions 
change. It's pretty simple to point at areas 
that could be improved in the T800 in the 
same way we improved on the other ma
chines: For example, the performance 
begins to drop noticeably as oon as the 
on-chip memory is too maJI to hold all 
the frequently accessed data . And its 
premise- that the world is process
shaped rather than procedure-shaped
may well be true, but the majority of 
available software doesn't reflect that 
belief. 

Fitting Software to Silicon 
Enough of the unreaJ discussion . What 's 
the effect of different arch.itectures in the 
reaJ world? Let' look briefly at the in
struction sequences used by three differ
ent architectures to implement some 
carefully chosen examples. The CPUs 
are the 80286, the 68000 , and the T800 . 
For simplicity, the code shown is com
piled from C (usi ng Borland 's Turbo C, 
Logical Systems' C for the T800 , and 
Mark William C for the Atari sn.The 
little fragments of code aren ' t intended as 
benchmarks-I've chosen them to illus
trate certain points. And, of course, they 
don't allow the machines to show off all 
their characteristics- there isn't room . 
The idea is imply to highlight ome of 
the differences. 

There are three examples, for which 
the source code is given in listing I. The 
first is the inner loop of an instruction- et 
simulator for an invented accumulator
based architecture . The second is a pro
cedure that evaluates a complex integer 
expression. The third does a matrix addi
tion. The resultant assembly language 
code emitted by three different compilers 
for three CPUs is shown in listings 2, 3, 
and4. 

The first example is typical of an inter
preter application; for speed , we 'd like 
the "register " of the simulated ma
chine-its program counter, accumula
tor, and so forth- to be implemented a 
quickly as pos ible. Looking at the code 
for the 80286. the effect of not having 
enough registers is obvious (see listing 
2); perhaps half the instructions access 
memory , since there are only enough 
80286 regi ters for two of the simulated 
machine's registers . The TSOO code also 
u e memory for its variables (see listing 
3) , but there aren't very many of them, so 
they are all bound to fit in the very fast 
on-chip memory. The 68000 code has 
nearly enough register for al l the vari 
ables to fit in and will provide good per
fonnance too , since very few memory ac
ce es are needed (see listing 4} . 

Note, too, the different styles of the 
co111inued 
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QNX: Bend it, shape it, any way you want it. 

ARCHITECTURE If the micro world were 
not so varie . ONX would not be so suc
cessful. After all. it is the operating system 
which enhances or limits the potential 
capabilities of app1tcat1ons. ONX owes its 
success (over 30,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 

Based on message-passing, ONX is radi
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers. 1t proVfdes a fully integrated 
multi-user, mult1-task1ng, networked oper
ating system in a lean 148K. By comparison, 
both OSl2 and UNIX. written by many hands. 
are huge and cumbersome. Both are ex
amples of a monolithic operating system 
design fashionable over 20 years ago. 

MULTI-USER OS/21s multi-tasking but 
NOT multi-user. For OS/2, this Inherent 
deficiency is a senous handicap for ter

minal and remote access. ONX is both 
multi-tasking AND multi-user, allowing up 
to 16 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software 
they can grow to large transparent multi
processor environments. ONX is the main
frame you build micro by micro. 
PC's, AT'S and PS/2's OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC's with AT's. In 
contrast, ONX runs superbly on PC's and 
literally soars on AT's and PS/2's. You can 

run your unmodified ONX applications on 
any mi>e of machines. e1th9f standalone or 
in a QNX local area network. in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multt-user/multi
task1ng with networking on all classes of 
machines. 
REAL TIME ONX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact. ONX 1s in use at thousands 
or real-time sites. right now. 
DOS SUPPORT ONX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC's and Ars 1n real or protected 
mode. With OS/2, 128K of the DOS 
memory is consumed to enable this facility. 
Within QNX protected mode. a rull 640K 
can be used for PC-DOS. 
ANY WAy YOU WANT IT ONX has the 
power and fle>e1blhty you need. Call for 
details and a demo disk. 

THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

Netwotllln9 

Muftt-u..r 10 ( 16) .-ia1 lamlnala per PC !Al). C Compller Slandard Kernighan Md Ritchie. 
Multl-Teeldng 40 1841 talks per PC (Al}. Fledlllfty Single PC, netwOOo.ea PC's. 

2.s Megabit tOken ring Slogle PC wtth tarmul81s. 
255 PC's and/or Ars per network. "8twol1led PC's with terminals. 
10,000 tasks per network. No central servers. Full shanng 
Thousands of users per netwoitc. of cfl5k$, de\liCes and CPU's 

2.800 task switchasl!lec(Al). PC-008 PC-DOS runs as aONX task. 

Fast Intertask communicatlon FromUSS450 
betW9en tasks on any machine. Runtime pncing 8V811able 

THE HP VECTRA, AND COMPATIBLES. 

For furlher Information ora free demonstration 
diskette, please telephone (613} 591--0931. 

Quantum Software Systems Ltd.• Kanata South Business Park·175 Terrence Matthews Crescent• Kanata, Ontario, Canada• K2M 1W8 

http:netwOOo.ea
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! PC is in d7 acc~d6 instruction-dS opcode=d4 
interpret_ : 

link 
movem . l 
mo veq 
move 
mo veq 
moveq 

L3 : 
tst 
beq.s 
mo ve 
addq 
e x t . l 
lsl . l 
movea . l 
adda . 1 

move 

move 

andi 
move 
move 

asr 
mo ve 
mo ve 
cmpi 
beq . s 
cmp i 
beq . s 
clr 
bra . s 

LS : 
add 
bra.s 

L6 : 
sub 
bra . s 

Ll: 
movem . l 
unlk 
rts 
. globl 

evaluate : 
link 
mo vem. l 
move 
move 
e xt . l 
divs 
move 
move 
addq 
move 
move 
addq 
move 
move 
add 
move 
move 
add 
move 
mo ve 
add 
mo ve 
move 
add 
mo ve 

a6 , $-2 070 
$248 , (a7) 
$1, d0 copy 1 into d0 
d0 , - 2(a6) running at - 2(a6); set to 1 
$0, d6 ace = 0 
$0, d7 PC = 0 

- 2 (a6) does running;0? 
Ll give up if so 
d7 , d0 copy ' PC ' into d0 
$1 , d7 increment PC in place 
d0 make ' PC ' a 32 bit value 
$1. d0 d0 * 2 
d0 , a0 copy the value int a0 
a6, a0 add to the address of the 

local variables 
-2050(a0), d5 get memory(PC) into 

' instruction ' 
d5 , d0 now compute 

' instruction & 255 ' 
$255 , d0 
d0 , d3 into ' operand ' 
d5, d0 and ' instruct ion>> s• 

into ' opcode ' 
$8, d0 
d0, d4 
d4 , d0 get • opcode ' 
$1 , d0 is it l? 
LS if so jump to label 5 
$2 , d0 
L6 if it's 2 goto label 6 
-2 (a6) default - clear ' running ' 
L3 jump to top of loop 

d3 , d6 ace = ace + operand 
L3 

d3, d6 ace - ace - operand 
L3 

(a7 ). $248 
a6 

evaluate 

a6 , S-26 
$248, (a7) 
8(a6), d7 
8(a6) . d0 
d0 
$2, d0 
d0, d6 
8 (a6) , d0 
$1, d0 
d0, d5 
8(a6) , d0 
$2, d0 
d0 , d4 
8(a6) , d0 
d7, d0 
d0 , d3 
8(a6) , d0 
d6 , d0 
d0 , -2 (a6) 
8 (a6) , d0 
d5 , d0 
d0 , -4 (a6) 
8 (a6) . d0 
d4 , d0 
d0, -6 (a6) continued 

compiler . Turbo C implements 1he 
switch statement as a jump table, while 
the other two compilers use a succession 
of tests and jumps. The Mark Williams 
compiler even manages 10 optimize away 
the wastefuJ jumps 10 jumps that the T800 
compiler exhibits (but remember that th.is 
compiler i only a beta release). 

The next example is of arithmetic ex
pression evaluation . Here again , the 
80286 has to shuffle stuff 10 and from 
memory. We can see that it can happily 
compute (a + b) x(c+d ), but then it has 
to put it somewhere safe-so it pushes it 
into a memory stack. The T800 does the 
same thing, but it u e a temporary vari
able instead . The 68000 has enough reg
isters for all but three of the variables, so 
it can do the job quire nicely. 

Let's look at these examples a bit more 
closely . The 80286 not only spends a fair 
amount of time messing with memory, it 
also has to move values into special 
places for some operations Oike multiply 
and divide). The T800 doesn't- all the 
operations are available on the stack-held 
variables, saving a load of housekeeping 
work. Of course, it will slow down from 
memory traffic if we use up the on-chip 
memory , but that can be avoided by com
mon sense (e.g., mallocing arrays so 
they are off-chip). 

The 68000 looks good, but it pends a 
good deal of its instructions shuffling 
stuff between registers (quicker than 
memory traffic. but still functionally use
less). Also , we can see severaJ examples 
of successive instructions adding some
thing into a spec ific register; the 68000 i 
using a register as an accumulator (which 
in a T800 or a 6502 doesn ' t need to be 
mentioned in the instruction-its use is 
implicit) and having to waste instruction 
bits doing so. This tends to make 68000 
programs bigger than T800 programs. 

Then there 's the matrix example. This 
shows the 68000 to its best advantage. 
The code hows that the machine dircctJy 
understands the C phrase m2++ (" use a 
variable as an address, read what it's 
pointing at out of memory, and then in
crement the pointer" ). As a result , the 
68000 code for the inner loop of the ma
trix procedure is by far the shortest of all 
the example . The T800 is more long
windcd , but pretty straightforward , and 
the 80286 is similar to the T800. The ap
parent advantage of the 68000 isn ' t so 
real, though; the processor still has to ac
cess the memory and to actually do an ad
dition. The code looks smaller on the 
page but doesn ' t run faster than the other 
machine 's approach of doing it by hand. 

Finally, you can look at what it takes to 
calJ a procedure. The code in the main 
su broutine shows what each machine 

C(Jnlinued 
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CHECK THE SPECS 


GI SYSTIM 


Engineered

for speed, 

flexibility


and 

expandability 


BayTech 
Bay Technical Associates, 111c., Data Com1111111ications Products Division 


200 N. Second St., Bay Saint Louis, M 39520 USA 

Telex 910-333-1618 BAYTECH, Telephone 601 -467-8231 or toll -free 


800-523-2702 

• Optimum flexibility: Select 
the right combination of serial 
and parallel ports, and set any 
of these ports as a peripheral 
port or as a computer port. 

• Basic unit expandable to 24 
ports by 4-port modules offered 
in serial/parallel combinations. 

• Standard 512KB buffer 
xpandable to 41/2 megabytes, 

lo handle big print / plot jobs 
and many small ones. 

• Buffer memory dynamically 
allocated to maximize buffer 
utilization . 

• Simultaneous data input and 
output on all ports, so no 
devices are kept waiting . 

• Computer-to-computer 
communicat ion concurrent 
with all other operations. 

• Full dupl x communication 
allows file transfer capability 
with many communications 
oflware packages. 

• Compatible with virtually all 
computers, printers, plott rs , 
modems and other peripherals. 

• Pop-up RAM resident P 
support software allows 
peripheral election via hot key. 

• Super fast throughput allows 
data lo pass through with no 
apparent processing delays. 

• Many user-definable 
parameters including separate 
baud rates. flow control and 
parity for each port. 

• Internal serial-to-parallel and 
parallel-to-serial conversion . 

• Cascading capability to 
increase available number 
of ports. 

• Un limited hotline tech 
upport . 

• Designed and manufactured 
in the U.S.A. 

Circle 40 on /Uaihr Strvict Card 
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and 

matrix 

Ll2 : 

Ll5 : 

Ll3: 

L9: 

ma i n :-

now the computation 
move -6(a6), d0 
add -4(a6), d0 
move d3, d2 
add -2(a6l. d2 
mu ls d0 , d2 
move dS, dl 
add d4 , dl 
move d7 , d0 
add d6 , d0 
mu ls dl , d0 
ext . l d0 
divs d2. d0 
move d0, d7 
move d7, d0 

movem. l (a7), $2'18 
unlk a6 
rts 
.g lob! matrix 

link a6. S-20 
movem . l $14528, (a7) 
movea. l 6(a6) , a5 
movea . l 12 (a6), a4 
movea. l 16(a6), a3 
moveq $0, d7 

cmp 20(a6), d7 
bge . s L9 
moveq $0, d6 

cmp 22(a6) , d6 
bge.s Ll3 
move (a4) + , d0 

add (a3) + , d0 
mo ve d0 , (a5)+ 
addq $1 , d6 
bra.s LlS 

addq $1, d7 
bra.s Ll2 

movem . l (a7) , $14528 
un l k. a6 
rts 
. comm matl . 32-
.comm mat2 . 32-. comm mat3 . 32-
. glob! main
link a6, $0 
jsr interpre t 
moveq $4, d0 
move d0, - (a7) 
moveq $4, d0 
move d0, -(a7) 
move .1 $mat3 - (a7)-
move . 1 $ma t2 . - (a7)-move .1 $matl - (a7)' 
jsr matr i x 
adda $16, a7 
moveq $5 , d0 
move d0 , -(a7) 
jsr evaluate 
addq $2, a7 
unlk a6 
rts 

'h' moved 0 d0 
add ' g ' in to d0 
'e' into d2 
add • f' into d2 
d2 - d2 * d0 
• c ' 
' c' + 'd' 
•a ' 
'a' + 'b' 
(a+b) * (c+d) 
make d0 32 bits long 
(a+b)*(c+d)/(e+f)*(g+h) 
put resu lt in o a 
put result into 
function-va lue register 

a4 is m2 - read f rom memory 
then increment m2 , 
putting result into d0 
add *m3++ into d0 
wr ite result i n o *ml++ 

doe . The 80286 pushes the procedure 
parameter onto the stack and then calls 
the procedure. The fir t thing the proce· 
dure does is spend ome time saving a few 
registers. 

The T800 pa es three parameters on 
its proces 'or stack, putting the others in 
locations in memory where they'll look 
like local variables to the cal led proce
dure. The calJed procedure itself has onJy 
to play with the frame pointer on entry, 
so the T800's call/rerum is preny slick. 
The 68000 passes its parameters on the 
stack (it could in principle use regi ters, 
but that's difficult in C becau e of the 
separate compilation facilities-the calJer 
doesn't know anything about the innards 
of the callee), and the caJled procedure 
doesn't have to do much more than the 
T800. 

Out of the Armchair 
You should see by now that there is no 
satisfying answer to the question of which 
architecture is the best. It aJI depends
on the technology, the problem , and the 
politics. But architecture is a fuzzy que · 
tion; it's more practical to compare im
plementations, and this can be accom· 
plished to a certain degree of precision, 
given the weary ta~k of collecting lots of 
data . The text box ·•Architectural Met
rics" on page 2 l4 provides some sugge 
tions as to how the measuring might be 
done. 

This discussion has glossed over the 
many very difficult technical decisions 
about what to put in and what to leave out 
of a design when onJy fi nite resources are 
available. During the actual de ign of a 
machine, more rigor is brought to bear; 
·ee the text box "Designing an Architec
ture" on page 217 for a look at some of 
the available methods. 

The discussion has taken us from the 
simplest practicable microproces or to 
extremely advanced architectures . I've 
ignored other facets of computer design, 
such as prefetching in tructions, the use 
of a cache, the effects of virtual memory. 
the provision of support for vector opera
tions, floating-point coprocessors, and 
how to handle I/O. While it ' s not possible 
to claim that the designers of the real ma
chines I referred 10 actually used the same 
metrics suggested here, the progression 
of ideas is legitimate . From it, you hould 
bave some idea of the technical forces 
haping the machine on our desks, and 

why they arc the hape they arc. • 

Pete Wilson is a computer architecture 
engineer at Prisnia Inc . (Colorado 
Springs, Colorado), working on the de
sign ofa new gallium arsenide supercom
puier. He previously worked on the de
sign team for the INMOS transputer. 
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UNLEASH YOUR 80386! 

Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl· 
ing of the clock speed from 8 to 16 MHz. 
The new Micro Way products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro
ducts take advantage of the 32 bit reg is· 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set They include a family of MicroWay 

mW1167 Numer1c 
Coprocessor Board 

MicroWay 80386 Compilers 
NOP Fortran-386 and NOP C·386 are globally 
optimizing 80386 native code compilers that 
support a number ot Numeric Data Processors, 
including the 80287, 80387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Befl<eley 42 Unix 177 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro
grams written with Microsoft C or Fortran and 
RIM Fortran. 

The compilers are presenUy available in two 
formats: Microport Unix 5.3 or MS-DOS as ex· 
tended by the Phar Lap Tools. Mlcrowaywill pert 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use ol 32·bil integers to address arrays. 
NOP Fortran-386 generates 32·bit code which 
executes 3 to 8 times laster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bil entities, the use of 
inline 32-bit artthmetic Instead of library calls, 
and a doubling in the effective utilizalion of the 
system data bus. 

An example of the benefit ofexcellent code is a 
32-bit matrix multiply. In this benchmark an NOP 
Fortran·386 program is run against the same 
program compiled with a 16-blt Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bil code ran 7.5 times laster 
than the 16-bil code, and 58.5 times faster than 
the 16-bil code executing on an IBM PC. 
NOP FORTRAN-386'-" ...............$595 
NOP C·386r.• ......•••••.... . ........$595 

80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol· 
ogies include: 
• An increase in addressable memory 
from 640K to 4 gigabytes using MS· 
DOS or Unix. 
•A 12 fold increase in the speed of32 bit 
integer arithmetic. 
•A 4 to 16 fold increase in floating point 

MicroWay® 
80386 Support 

MicroWay Numerics 
The mW1167"' is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin 'Weilek" socket 
that is actually a super set of the 80387. This soc
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines the 64-bit Weitek 1163/64 floating 
point multiplier/adder with a Weitek/lntel de
signed "glue chip"- The mW1167"' runs at 3.6 
MegaWhetstones (compiled with NOP Fortran
386) which is a factor of 16 faster !han an AT and 
2 to 4 times faster than an 80387. 
mW116716 MHz .. • ••...... . ......$1495 
mW1167 20 MHz .••••.....••• .. .•. $1995 

Monoputer"' - The INMOS TB00-20 Trans
puter is a 32-bil computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NOP) and includes 2 megabytes of 
processor memory. Transputer language sup
per! from Microway includes Occam, C, Fortran, 
Pascal and Prolog. 
Monoputer T414·20 with 2 meg• ...$1495 
Monoputer TS00-20 with 2 meg• ...$1995 

Quadputer '~ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Quadputers can be ~ed together 
to bulld arbitrarily fast parallel processing 
systems that are as fast or laster than today's 
mainframes. A single T800 is as fast as an 
80386/mW1167 combination! 
Blputer"' T800/T414with2meg 1 ••••$3495 
Quadputer4 T414-20 with 4 meg' .•. $6000 

' Includes Occam 

speed over the 80387/80287 numeric 
coprocessors. 

Equally important whichever Micro
Way product you choose, you can be 
assured of the same excellent pre· and 
post-sales support that has made Micro
Way the wor1d leader in PC numerics 
and high perfonnance PC upgrades. 
For more infonnation, please call the 
Technical Support Department at 

617·746·7341 
After July 1988 call 508· 7 46·7341 

80386 Multi·User Solutions 
ATS,. - This Intelligent serial controller series is 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as lrtlle as 3% degrada
tion In speed ti has been tested and approved by 
Compaq, ln1el, NCR, Zentth. and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based muMi-user 
s;r.;lems. 
AT4 - 4 users ......... . .............$795 
ATS - S users ... .. ... . . .. . . ..... . ...$995 
AT16- 16 users ...................$1295 

Phar Lap"' created the first tools that make ~ 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required tor the MS
DOS version of the MicroWay NOP Compilers. 
Phar Lap Tools ..•••••..••••...•• • ... $495 

PC/AT ACCELERATORS 
2S7Turbo-10 10 MHz •...••.....••...$450 
287Turbo-12 12 MHz...••... •.•. ....$550 
2871\JrboPlus·12 12 MHz . . .........$629 
FASTCACHE-286 9 MHz ............$299 
FASTCACHE-286 12 MHz ........... $399 
SUPE.RCACHE·286 ..... •••.. .......$499 

MATH COPROCESSORS 
80387·20 20 MHz ..•............ • ...$795 
80387-16 16 MHz .................•.$495 
80287·10 10 MHz ..•••. .•• •••..•••••$349 
80287·8 8 MHz ..•....•....•••....••$259 
80287-6 6 MHz . . . .. .... .• .... ......$179 
8087-2 8 MHz .. ....................$154 
8087 5 MHz •..•••..•••.....•....... .$99 

The World Leader in PC NumericsMicro 
P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 

32 High St., Kingston-Upon-Thames, U.K., 01-541-5466Way 
St. Leonards, NSW. Australia 02-439-8400 
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Then w 
Hercules 
Network Card 
Plus makes put
ting a network 
into place easier 
and less expensive 
than most people would 
have thought possible. 

But there's something 
else about the Network 
Card Plus that makes 
it even better. 

It's also an advanced 
graphics card with 
Hercules' proprietary 
Ra.mFont technology. 

And since the Network 
Card Plus puts both 
graphics and network 
capabilities onto a single 

card, it saves you a slot
at the same time that 
it saves you money. 

As a network card, the 
Network Card Plus lets 
you connect PC to other 
PCs, to Macintoshes, 
and to UNIX based sys
tems, quite easily and 
inexpensively. It lets you 
share costly resources 
such as laser printers. 
All via the AppleThlk 
n twork protocol. 

The Network 
Card Plus also 
lets you share 
files - even across 
differing operat
ing systems 
- using th normal 

interface of whichever 
machine you access those 
files with.· 

Once your network is up, 
it's easily expandable - so 
you aren't limited to the 
configuration you start with. 
You can add a peripheral or 
a computer whenever you 
wish. A network can include 
up to 32 nodes-or more if 
you link networks. 

Of course, the Network 
Card Plus is also rather 

' User must plUVlde 1nexpel1SIV9 ne1W01 ng sohwa1e, SlJCh as TOf'S/OOS. 0 1988 Hercules Compu1e1 Technolagy, Inc., 921 Pai er Sueel Berkeley, Ca!1forraa 94 710. 
Tedirucal Suppan 415-570 -0749: Sales 415-640-0212. Hercules and Aamfoni are 11ad~a1ks ol Hercules Campuler Technology, Inc. Other products a1e 11ad~a 1ks al thetr respectM! holders. 
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formidable as 
a graphics card. 

It provides 
all the mono
chrome graphics 
and text func
tionality of 
the widely used Hercules 
Graphics Card Plus. 

Resolution of 720 x 348. 
Full compatibility with 
thousands of software pack
ages. As well as RamFont, 
which combines the versa
tility of graphics mode with 
the speed of text mode. 

RamFont gives you 
tremendous variety in 
character styles and sizes, 
and radically increases 
the functionality of a gTeat 

many softwaTe products. 
Spreadsheets, such 

as Lotus 1-2-3, can display 
more information. Word 
processors, such as Word
Perfect 5.0-can show 
actual italics and boldface 
and much more. And you 
can even mix graphics and 
text on the scr en at the 
same time. All with no 
sacrifice of speed. 

In short, the Network 
Card Plus is just as 

advanced a 
graphics card as 
it is a net
working solution. 

It can be had 
at much less than 

the cost of buying 
cards for each job. 

And all of this makes 
the Network Card Plus a 
single card that can quite 
affordably answer the 
computing needs of today. 

And those of tomorrow. 
For more information 
on the Network Card Plus 
and where you can buy 
it call toll-free 1-800
532-0600 ext. 402 (U.S.) 
or 1-800-323-0601 
ext. 402 (Canada). 

~BfCU BS Network ~ar~ rus 

The easiest way to put a network into place is with a graphics card. 

Cin:k 130 on /Ualhr Servi.ct Card (Dealers: 131) MAY 1988 • B Y T E 237 

http:Servi.ct


- = 
~ 

Use Premium Ditto.Fuel Only. 
Take ~ gallon of gasoline formu

lated for high-performance motor 
cars. 

Add a clod o f dirt, a quart of 
kerosene, a tablespoon of sugar, 
and a dollop of axle grease. 
Sprinkle with rust particles and 
dog hairs. Stir. 

You'd be crazy to put that in 
your Ferrari, right? 

But what we've just concocted 
is the petroleum equivalent of a 
ki lowatt of ordinary electricity. 

Emerson UPS's Provide 
Clean Fuel For Computers. 
ince t day's omputers are no 

le high performance machin s 
than the most sophisticated auto
mobiles, they ne d highly-refined 
fuel , too. 

An Emerson Uninterruptible 
Power Source is the electrical 
equivalent of a petroleum refinery. 
Raw fuel in, good fuel out. 

Such a simple solution to all the 
harm spikes, sag , and blackouts 
can do. 

Unrefined Electricity Does 
Crude Things To Computers. 
Unlike bandsaws. washing 

machines and tv's, computer 
ci rcuits are hypersensitive to the 
slighte t power variations. Data 
can be s rambled or vaporized in 
a few milliseconds. Programs can 
crash unceremoniously. 

Fact is, many problems blamed 
on hardware or software are. in 
reality, the fault of raw electricity 
Industry sta tistics show that hal f 
the downtime, lost employee and 
machine productivity, and main 
tenance costs are the direct result 
of bad electricity. 

A typica l computer site expe
riences about 7 blackouts, over 500 
sags and more than 2,000 spikes 
and surges per year. Plus there's 
almost continuous line noise al 
even the best locations. 

Power surges alone are cred ited 
by one insurance company with $35 
mil lion in pc losses just last year. 

Any way you look al it, making 
sure your computer gets premium 
fuel is up to you . Fortunately. it's 
easy and affordable. 

UPS Performance And Throughput. 

Most people think o f Emerson 


UP sy tern as just battery backup 


-

. 

~~~-~~?'l 

protection against power outages. 
In reality, they're also the b st 

power conditioners money can 
buy. They work continuously, 
uniquely providing an impene
trable barrier that isolates your 
computers from power problems. 

The resul t: You get the level of 
performance your comput r was 
designed to deliver. The level you 
paid for. 

The High Performance 
UPS Manufacturer. 

Erner on makes a full lin of 
UPS, power conditioning and dis
tribution systems, even simple 
urge protector . 

All feature quiet operation, 
attractiv design, UL-listed safety, 
operation that is one-switch 
simple, and proven reliability 
backed by the best ervice in the 
busine . 

So, let us help you rev up your 
productivity. Simply call 1-800
BACK-UPS for our free introduc
tory brochure and the name of 
your lo al representative. Or write: 
Emerson Computer Power, 3300 S. 
Standard St. , Santa Ana, CA 92702. 

l!J15Ml5R5DN 
- Computer Power 

Computers Won't Run Right 
On The Wrong Fuel. 

See us at Comdex Atlanta Booth 112820. 
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CPU ARCHITECTURES 


What They Did Wrong 

The shortcomings and inadequacies of various CPU architectures 

Richard Grehan and Jane Morri ll Tazelaar 

LET'S FACE IT- no CPU architecture is 
perfect. No matter what approach you 
take in designing a microprocessor, some 
aspect of it couJd be berter if it were de
signed another way . The perfect logic of 
any approach runs into roadblocks from 
tJme to time. And no matter how much 
you i.nclude in the design , there' always 
omething you missed, or found unim

portant , that is essential to someone else. 
Other articles in this section explore 

the way CPU have evolved and explain 
where the newest generation of micropro
cc sors i headed . They ex.amine some 
other i ues , like CPU-to-memory i_nter
facing . that influence computer perfor
mance. But maybe there are lessons to be 
learned by looking at ome of the glaring 
omi ions in earlier-generation CPU . 

To add to some of our own experi 
ences-and frustrations- with variou 
architectures, we infomially polled the 
members of some microprocessor-spe
c ific conferences on BIX to find out what 
peeves them about their favorite- or not 
so favorite-microprocessor. (See table I 
for a comparison of the architectures dis
cus ed .) Our emphasi i on as embly 
language progranuning, as that comes 
close t to the nitty-gritty . Here, then , are 
ome of their comment , with some of 

ours, about the li.mitations and inadequa
cies of various CPU architectures., 

Intel's 8080 
Some of the S-100 machines , such as the 
AJtair, use the 8080 chip as their CPU . It 
has 8-bit registers (although some regis
ters can pair up for a 16-bit total) , an 8-bit 
data bus , and 16-bit addressing (for an 

address limit of 64K byte ). Regi ters are 
specialized . All jumps are absolute, mak
ing relocatable code extremely difficult 
if not impossible- to create. The 8080 
has no multiply or divide instructions, 
and addition is the only thing you can do 
in the 16-bit paired regi ters; there i no 
16-bit ubtract instruction. 

Originally, Mostek's 6502 
The Apple l1 computer contains the 6502 
CPU. It ha 8-bit registers, an 8-bit data 
bus , 16-bit addressing, and is limited to 
64K bytes of physical address space. It 
ha no multiply or divide instructions 
(you couldn ' t have done much with them 
anyway). It has onJy one accumulator
you must use register A for math and 
logic operation . The maximum stack 
size is 256 bytes- it ' restricted to page I 
of the memory area . The 6502 ha no 
separate 1/0 instructions, so 1/0 devices 
must be mapped to memory addresses . 

Two instructions that would really be 
nice to ee on the 6502 are TXY and TYX. 
Instead , you have to do some kind of 
push/pop or store/load sequence to trans 
fer a byte from one index register to an
other. And how about that carry flag? All 
you want to do i a quick 8-bit add- no 
mu , no fu . But no. If you ' re writing 
modular code. you've got to eat up that 
extra byte just to make sure there's noth 
ing sitting in CY. 

Henry Vanderbilt from Roxbury 
Crossing, Massachusetts , says : " The 
first thing that comes to mind is [the 
omission of] 2-byte relative addressing. 
All the relative branch instructions take 
only a I-byte operand , limiting their 

range everely. [And then there ' ] abso
lute addressing only when you' re going 
farther than plus or minus 128 bytes or 
so. Relocatable code? Not on a 6502 . A 
minor peeve- there ' no unconditional 
branch . You have to use 

CLC 
BCC FOO 

BNR (branch for no rea on) would elimi
nate that." 

From John Fachini in Manchester, 
New Hampshire, comes a reply: "The 
65C02 gives you BRA (branch always), 
and the 65C02 is, without doubt , what 
the 6502 should have been way back 
when . The bigge t 6502 weaknes is the 
fact that when you want to move some
thing you 've got to put it in the accumula
tor. The 65816 has the MVP [block move 
positive] and MVN [block move negative] 
instructions (fair to middling) ; the 80x86 
series has Rep MovSB / W (great); and
sigh- the 6502 ha 

LOA ITEM, Y 
STA DEST , Y 
INY 

Landon Dyer from Sunnyvale, Califor
nia , responds: " On the other hand, there 
are probably more 6502s in the world 
than 80x86s and 680x0s combined . 
Might makes right . Quantity is quality. 
Naturally, most of those 6502s are itting 
in clo et .. . 1 can ' t think of many changes 
I'd make to the 6502 that wouldn't also 

cominued 
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WHAT THEY DID WRONG 

One item that irks me 

about the 65816 that 

/ love about the 8086 is 

the switching between 

8- and 16-bit modes. 

involve a complete redesign. I mean, if 
you' re going to make just one change, 
what's it worth? Can you write conuner
cial code that depends on it? I can just see 
your game cartridge coming with a 
65C02 to instalJ a well . But, at one time, 
I would have killed for an LDY (n, X) ! " 

Henry Vanderbilt: "The 6502 is a bit 
hort on frilJ . After learning to write on 

one, the reduced-instruction-set-com
puter (RISC) concept eemed natural. 
However, I hear RISC chips tend to have 
a few more registers to work with than the 
6502 . One featu re I always wanted: the 
ability to set the 8 mo t ign.ificant bits of 
the address bus to other than $00 [hexa
decimal zero ], fo r use with the zero
page addres ing mode. I heard it said 
once that the 6502 actually has 256 8-bit 
registers, due to the speed and brevity of 
the zero-page mode. It would be useful to 
[be able to] keep more than one area of 
memory as zero-page. 

John Fachini: "There i a problem 
with the u e of the JMP in lruction where 
the address field falls on an FF/ 00 page 
boundary. The 6502 would look at, say, 
$3 FF and $300 for the vector. The 65C02 
and above look at $JFF/ $400." 

And from Randy Hyde in orco, Cali
fornia: " When considering the 6502 ar
chitecture, don't forget to look at the Mit
subishi 50750 family of CPUs . These are 
single-chippers ba ed on the 6502 that in
clude uch goodie a memory-to-mem
ory operation (in page zero) and lots of 
bit-test, set, and clear operations." 

Zilog's Z80 
The TRS-80 and some S-100 machines 
use the Z80 chip: 8-bit registers and data 
bus, 16-bit addres ing with a 64K-byte 
address limit, and no multiply or divide 
instructions. The Z80 made a lot of im
provements over the 8080. Re lative 
jumps were a nice addition, as were the 
LDD, LDDR, LDI, and LDIR instructions 
(and others with built-i n repeats and reg
ister increments and decrements) . But 
why did the Z80 designers require an off
set every time you use the IX or IY regis
ters as index regi ters? You can' t do ID 
(IX) ,n; you have to do LD (IX+d) ,n. 
Sure, d can act as an index into an array 
for which I X is the base, but d has to be 
hard-coded. So unles you like writing 
self-modifying code, it doesn ' t buy you 
much. 

From Will iam Smith in Hamilton, 
Massachusett : "Things that would be 
nice on the Z80 are things like LD (IX 
+C_ REG), ( IY+B_REG) and, one of my 
personal favorites, LD HL , (HL), which al l 
comes down to having a complete in
truction set where you can use any and 

alJ addre ing mode with any and all in
structions. This is why the VAX and Na
tional 32000 architectures [interest] me: 
You don't have to remember that some
thi ng isn ' t allowed. But it wasn' t po sible 

Table l : CPU chip capacities. 

CPU chip Register Data bus Address Physical 
size 

(in bits) 
size 

(In bits) 
size 

(In bits) 
addreulng 

llmlt 

8080 8 8 16 64K bytes 

6502 8 8 16 64K bytes 

Z8o 8 8 16 64K bytes 

8088 16 8 20 1 megabyte 

8086 16 16 20 1 megabyte 

65816 16 8 24 16 megabytes 

80286 16 16 24 16 megabytes 

68000 32 16 24 16 megabytes 

68020 32 32 32 4 gigabytes 

80386 32 32 32 4 gigabytes 
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to make 64-bit machines wi~ 256 regis
ters and complete in truction sets that run 
at 25 MHz and execute every instruction 
in one clock cycle. owe are 'stuck ' with 
the Z80. " 

Ray Duncan from Marina del Rey, 
California , re pond : " It would have 
been nice if the (IX) and (IY) in !ruc
tion weren't so bloody slow. They make 
great-looking code on paper, but in gen
eral you can get better results by j ust sav
ing and loading the HL register as though 
the chip wa an 8080. Also they should 
have had a special set of op codes for 
( IY) and (IX) addressing without dis
placement, instead of requiring the zero 
di placement byte to always be there. " 

From Larry Sanderling in Lo Ange
les, California: " I've always wished for 
2-byte relative jumps. Relocatable code 
would urely be a lot easier that way . 
Also, [the ability] to wap any two ingle 
or double regi ters would be handy . And 
the IN (HL) form would be great if it 
worked. " 

Steve Russell from Butler, Pennsylva
nia , adds: "Gee , remember way back 
when the Z800 was 'just about' out, and 
it was going to do all the things we wished 
the Z80 would do? Actually, the 64180 
did a nice job of making the index in
structions clock respectably ; only by 
then, who cared? We already haq neat 
stuff making slick use of two index regis
ters as word-size register variables or 
some such." (For a build-it-yourself 
64180 y tern , ee "Ciarcia' Circuit 
CeUar" in the September and October 
1985 BYTE.) 

And from Ralph Becker-Szendy in 
Honolulu , Hawaii : "Come on, the Z280 
closes a lot of holes the Z80 instruction 
et ha . But I have no clue as to how fa t 

the new instructions are." 

Intel's 8088, 8086, and 80286 
The Intel family of chips i very familiar . 
The 8088 is the CPU for the IBM PC and 
some of it compatibles. Although it till 
ha the 8-bit data bus, it has moved up to 
16-bit registers and 20-bit addressing, al
lowing an address space of I megabyte. 
Some PC compatibles use the 8086 chip, 
which moves fully into the 16-bit world: 
registers and data bus. It maintains the 
20-bit addressing and the I-megabyte ad
dres pace. The 80286, which reside in 
the IBM PC AT and its clones, keeps the 
16-bit data bu and register and expands 
addressing to 24 bit for a maximum of 16 
megabytes of addressable memory. 

These architectures have their prob
lerns as weU , such as those nasty segment 
regi ters . Even though the phy ·ical ad
dressing capability is in the megabytes, 
segments can be only 64K bytes long. 

cominued 



How to create high-performance programs 

without wasting your time or money 


Step 1: The $19.95 
Power Ccompiler 
Power C is the new ANSI compatible C compiler 
that runs faster than Microsoft C and has more 
funct ions than Turbo c ~. Power C combines 
high-perfo rmance software with superb docu
mentation , all fo r less than the price of most C 
books alone . It 's your fast rou te to fast prog rams 
without the fast bucks . Compare Power Cto the 
competition and see how much time and money 
you ·11 save. 

Performance/Price Chart 
(executi on times in seconds) 

Power C Quick cw Turbo c• 
1) fib 23.8 53 .4 26.4 

2) si eve 27.6 43 .2 25 .5 

3) ldbt 3.5 9.0 9.6 

4) diskio 13 .5 14.4 14 .3 

5) report 11.0 71.7 60 .7 

6) drystone 36.5 41.6 31. 8 

Compile/Link 73 .9 113 .5 81 .4 

EXE file Size 25120 32092 27184 

Compiler Pnce S19 .95 $99 .00 $99.95 

Debuaaer Price $19.95 N!C NIA 

Library Source Sl0.00 :mo.oo $150 .00 

Total Cost $49 .90 $249 .00 S249 .95 

N C no charge · N.A nol availallle 

Benchmarks comp iled using Make ulillly. command·hne compiler. 


and medium mcmori model 


Circle 199 on Reader Service Card 

Step 2: The $19.95 
Power Ctrace debugger 
P ower Ct race Is the new state -of -the-a rt 
C debugger that makes Mic rosoft's Codeview 
look like old technology. Power Ctrace will reduce 
the time you spend debugging your C programs 
by at least a factor of 10 . With Power Ctrace. 
you ' ll be working smarter instead of harder. Actu
ally, you 'll be having so much fun that it won 't 
even feel like work anymore. 

U nlike other debuggers, Power Ctrace lets you 
debug graph ics programs on a sing le monitor. 
You can even debug prog rams that write directly 
lo video memory. However, the major advantage 
of Power Ctrace is simple operation . You won't 
waste any time trying to understand or remember 
cryptic commands . With Power Ctrace , a single 
keystroke is all it takes . Help screens show you 
which key to press and pop-up menus list your 
options. Invest just 10 minutes with Power Ctrace 
now and you'll save hours from now on . 

Technical Specifications 
Power C Includes: Power Ccomp1le1 wilh m1eora1ed Mal<e. 
Power CLinker, Power CLrbra ries (450 lunc11ons). 1ne Power 
Cboo (580 pages). and suppori lor. 
"' ANSI standard 

-;:::;- IEEE lloalrng pOlill 
7 8087180287 coprocessor
7 auto·s~nsrna ol 8087180287 
-;:::;- aumma11c regrs1er va nabtes 
7 unl1m11ed program size 
7 mixed model (near & la r pomlers) 
i; graphics oo CGA. EGA. VGA . & Hercules 

Optional Products: 
V' Power Cliace debugger

7 Libra ry source coae 
7 BCD busrness math 

Order now by calling our toll free number or mail 
the coupon to Mix Soft wa re. 1132 Commerce 
Drive. Richardson, TX 75081. 

1-800-333-0330 
For tectinical suppor t ca ll : 1-214-783-6001 
Minimum Sysiem Aequuements 
DOS 2 O 01 later. 320Kmemory. 2 nappy drrves or hard du'e 
Runs on IBM PC. XT. AT PS 2 and r.ompa!lllles 

60 day money back guarantee
Name ___ _ _ ________ 
Street _____________ 
Cny _____________ _ 

State-- - --- Zip-----
Telephone -----------
Paying by O Money Order '.J Check 
O Visa O MC 0 AX u Discover 
Card # ----- - ----- -
Card Expi ration Oate -------- 
Computer Name Disk Srze 
- -------- 0 5W 0 3'h" 
P1oduct (s) (Not Copy Protected) 

$__D Power Ccompi ler (S19.95) 
[] Power Ctrace de bugger (S19.95) S-
0 Library Source Code ($10.00) s_ 

l1nciudes assemlller & lill1ary rnanaQer) 
$__D BCD Business Malh (St O.OOl 

Ad d Shipping (SS USA - S20 Foreign) s_ 
Texas Residenis add 8% Sales Tax S- s_ _Total amount ol your order 

Powt1 c & Powtr Ctr.set are tr:aciemv~ 01 Mt• Soltlli.Uti inc: 
Ouic~ C& Codmh m 1 reg1sterea lriillacn'IU'k5 Ol MICIOSOll C<lf"tl 

turbO C tS .a lf91Sll!rfCl 1Jar:IMUri QI BorUillCI 1n111ru1~ B 
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WHAT THEY DID WRONG 

No matter how much 

you include, there 's 

always something you 

missed that's essential 

to someone else. 

And regi ters are highly specialized. One 
pet peeve is tha1 whenever you use the BP 
register as an index, you either have to 
use another index regi ter or tack on an 
off et. You can never just use BP on its 
own. For in tance, MOV AX, [ BP ] re ults 
in MOV AX, [BP+O). 

Of course, BP means base pointer, and 
its intent is to act as the base for a frame of 
local storage on the stack. But some
times, you'd like to use BP as just an in
dex into the stack with no displacement; 
so why do you have to carry around that 
extra byte or t'M> that you don't need? Too 
bad they didn't take the rim field designa
tor for BP+DI +DISP and let it be just BP. 
Working on a mall , Forth-like language 
some time ago, Richard decided to use 
separate data and return stacks. He ended 

up using BP a lot, and often with no off
et. Consequently, the program was lit

tered with all the e zero offsets. 
In response to this, Russ Schnapp from 

San Diego, California, write : "Actu
ally , I have no problem with the way Intel 
went with the BP register. Given the seg
mented architecture, they designed it 
quite well. You typically use BP as a 
frame pointer into the tack, in which 
case BP tends to point to the caller's BP 
and is seldom dereferenced with a zero 
offset. 

"I am constantly disgusted with the 
whole concept of the iapx86 segmented 
architecture. It wa a pain when I wrote 
code generators for it; it is much more of 
a pain when you try to write (shudder) as
embly language code for it. Though I've 

been writing iapx86 code for 9 years 
yes, back when the 8088 was just a twin
kle in an Lntel developer's eye-those 
darned segment registers still manage to 
reach out and 'byte' me [from time to 
time). 

"And look at what [the architecture] 
does to high-level languages! All the silli 
ness that percolates up to the source code. 
Not just the kludge that force you to rec
ognize the segmented nature of the ad
dress space, but also all those ridiculous 

memory models! Look a1 Turbo C: You 
get tiny, small , medium, compact, large, 
and-gotta catch my breath-humon
gous!" 

Terje Malhi en from New York, New 
York, says: "My main problem when cry
ing to wring maximum speed out of the 
egmented 8086 has been 100 few seg

ment registers. It happens far too often 
that I need to proces input from two dif
ferent areas, writing the output to a third . 
The onJy solutions are very ugly. Either 
swap the segment registers back and 
forth, or use SS to hold the third segment 
for a short time , while disabHng all inter
rupts . The la t olution , copying one et 
of input into local stack variables, is often 
impossible due to stack-size limitations." 

From Edmund Burnette in Cary, 
North CaroHna: "In the same vein, not 
being able to move or exchange segment 
registers without going through memory 
or another register is a pain. Besides the 
inconvenience, in protect mode, the hid
den-segment cache i lost." 

A question from Cheyenne Will in 
Mechanicsburg, Pennsylvania: "In 
[80286] protected mode , what is the 
overhead of reloading a segment register 
with the same value? ls this something to 
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THE BEST IS NEVER ENOUGH 


Depot repcir service 
Mini size: onlywith 48 ha6 avaage 


tone speaker engineering support

~~dutyoase I u~ 11 

14 square Inchestumaound 
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Barcode Industries constantly advances the power and flexibility 
of bar code technology to meet the customer's demands 

Ammendale Technology Park. 12240 Indian Creek Courl, Beltsvlfle. MD 20705 Tel: (301) 498-5400 
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All MlnlBor's wedge 
COMeCtlons plus 

on-board dual RS-232 

Four Inputs for laser, 
CCD. and contact 

scanners 

Dual processors for 
sllmullaneous decoding 

and transmission 

~ MAXIBAR MINIBAR ....... 	 l over 110 keyboard IL wedge Interfaces . 

1~~~~ 
Dual Input from wands. 
badge readers, and 

RS-232 devices 

Easy to Install and 
configure via bar code 

menus 
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OsborneIMcGraw-Hill's 
P 0 W E R U S E R' S G DE SERIES 

The Best Source of Unique Features and Expert Techniques for SophisUcatedUsers 

Quattra •M : 
Power User's 
Guide 
by Stephen Cobb 
Refine Quattro skills and 
unlock the full speed 
and power of Borland 's 

professional spreadsheet program . 
Borland·Osbome•McGraw-H1ll Business Series 

$22.95 Paperback, 
ISBN: 0-07-881367-0, 600 pp. , 
Available 6/88 

~,~~ 
1tnUI 
OsborneMcGraw·Hill 
2600 Tenth Street 
Berkeley, California 94710 
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Available at Fine Book Stores and Computer Stores Everywhere 
Or Call Our TOLL-FREE Number 800-227-0900 
We accept Visa , MasterCard , and American Express. 


Available In Canadath rough McGraw-Hi ii Ryerson , ltd . Phone 416-293-1911 


DOS: 
Power User's 
Guide 
by Kris Jamsa 
Learn to wield DOS in 
powerful ways. Com
pares advanced DOS 

and OS/2 •• features . 
$22.95 Paperback, 
ISBN: 0-07-881310-7, 921 pp., 
Available Now 

dBASE Ill PLUS: ,,. 
Power User's 
Guide 
by Edward Jones 
dBASE Il l PLUS 
limitat ions disappear 
with sophisticated 
analyses of dBASE Ill PLUS techniques. 
$22.95 Paperback, 
ISBN: 0-07-881317-4, 444 pp., 
Available Now 

C: 
Power User's 
Guide 
by Herbert Schildt 
Make Cprograms 
sizzle! All the slick 
tricks used in com

mercial software are unveiled to serious 
programmers. 
$22.95 Paperback, 
ISBN: 0-07-881307-7, 382 pp., 
Available Now 

Microsoft® 
Ward: 
Power User's 
Guide 
by John V. Hedtke 
Reach a new level of 
Word Version 4 op
erations , from desktop publishing to spe
cialized legal and medical applications . 
$22.95 Paperback, 
ISBN: 0-07-881357-3, 500 pp., 
Available 5/88 

1-2-3 : 
Power User's 
Guide 
by Mary Campbell 
Extend 1-2-3 produc
tivity to the limit with 
masterful techniques 

that are unavailable elsewhere . 
$22.95 Paperback, 
ISBN: 0-07-881298-4, 861 pp., 
Available Now 

WordPerfect®: 
Power User's 
Guide 
by Ruth Halpern 
These advanced 
tools make Word
Perfect pros. Jump 
into macros, desktop publishing , scientific 
equations , and more . 
$22.95 Paperback, 
ISBN: 0·07-881364-6, 650 pp., 
Available 6/88 

dBASE Ill PLUS Is a lradem"k ol Ashlon· Tate Mlcrosoll is a ieg1stored lrademark ol M•croso lt Corp . OS/2 Is a lr.ldemark ol 
lntern011ona1 Business Macnlnes, Corp. 1·2-3 is a regis1md lrademark ol Lolus Development Corp Oualtro Is a lrademark ot BarlaM 
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WHAT THEY DID WRONG 

be avoided , or are the checks for a seg
ment exception avoided in this case?" 

An answer comes from Bartosz 
Milewski from Bellevue, Washington: 
"Good question . The answer is : Reload
ing takes the same amount of time as 
loading a new descriptor . In fact , if you 
are expecting a lot of reloads, it is worth 
the trouble to write lhe code that would 
compare the new descriptor with the old 
value and do the conditional jump around 
the loading code. The same goes for the 
80386 . The latter , however , ha two 
more segment registers, which can be 
really helpful. " 

Western Design Center's 65816 
The 65816 chip is the CPU used in the 
Apple IIGS computer. It has an 8-bit data 
bus, 16-bit registers, and 24-bit addres 
ing with its I 6-megabyte memory-ad
dressing capacity . The segmentation i · 
the ame a on the 8088, 64K-byte maxi
mum size, only here the segments must 
align on 64K- byte boundaries- the 
8088' egments align on 16-byte bound
aries . BasicaJly, this is a souped-up 6502, 
and it still has no multiplication or divi
sion instructjons, but it does have TYX and 
TXY. 

Why did the 65816 designers decide to 

force the direct-page register and the 
stack pointer onto the zero bank? The 
data-bank register is a step in the right di
rection, but why didn't they attach it to 
the direct-page register and the stack 
pointer? It seems that if the direct-page 
register also used the data-bank register, 
it would be easier to attach local torage 
to transient or hared routines . 

From John Facruru: "One item that 
irks me about the 65816 that I love about 
the 8086 i the switching between 8- and 
16-bit modes . U I want to handle charac
ter input and output into a string of bytes 
on the 8086, I use AL (accumulator low) 
or AH; if I want to use the word, I use AX . 
Same for BX, ex, and DX. But on the 
65816. I've got to clunk between 8-bit 
memory and 16-bit memory accesses 
with the status register. Since, for exam
ple the LOA instruction is the same and 
the processor checks the M flat in the P 
regi ter for sizing instead of generating a 
djfferent byte for the LOA, you're stuck. I 
assume this has to do with the I-byte I intit 
on the op code with fields coming in up to 
3 bytes after it. I'm not sure this is mak
ing sense, but I thjnk you get the picture. 
At least, 8086 folks will get the picture . " 

Morgan Davis from La Mesa, Califor
nja, adds: "I have a lot of gripes about the 

65816 (that are also applicable to the 
65x02 series as well) , but here's some
thing I just had some experience with that 
I wish the 65x02 series had: Stack rela
tive in truction and instructions uch as 
PER (which basically pushes the program 
counter onto the stack , or the address of 
an object from PC plu an offset). If you 
write relocatable code , that sort of thing 
is indispensable. 

" Randy Hyde has written a tome about 
a proposed upgrade to the 65816. You'll 
find it in apple/long.msg [apple confer
ence, long.msg topic, on BIX] (four mes
sages in all}. Randy's put a lot of good 
thought into it- an understatement. nt 
reads like a thesis for) a master ' in com
puter science. " 

Motorola's 68000 
The 68000 chip is the power behind the 
Macinto h. It ha a 16-bit data bu , 32-bit 
registers. and 24-bit addressing. How
ever, even though the registers are 32-bit , 
the multiply instruct.ion can multiply only 
16-bit quantitiel. (The 68020 chip solves 
this and moves up to 32-bit addressing 
and the 32-bit data bus a well .) 

Was it really such a good idea to have 
the MOVE instructions set the condition 

continued 

The UnlWare"' 68000 C Cross Compiler gen
erates fully optimized code for your ROMable 
applications. It supports: 

* 68000 * 68008 
* 68010 * 68012 
* 68020 * 68881 

You won't find a more complete package - the 
UniWare 68000 C Compiler comes with a 
relocating macro assembler, type-checking 
linker, librarian, and all the utllities you need to 
put your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 

CALL TODAY 

(312) 971-8170 
SOFTWARE DEVELOPMENT SYSTEMS, INC. 


3110 Woodcreek Drive 

Downers Grove, IL 60515 


The UnlWare"' Z80 C Cross Compiler gener
ates fully optimized code for your ROMable 
applications. It supports: 

•Zilog zao 

•Zilog Z180 


*Hitachi HD64180 

You won't find a more complete package - the 
UniWare zao C Compiler comes with a relocat
ing macro assembler, type-checking linker, 
librarian, and all the utilities you need to put 
your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 

CALL TODAY 

(312) 971-8170 
SOFTWARE DEVELOPMENT SYSTEMS, INC. 


3110 Woodcreek Drive 

Downers Grove, IL 60515 
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WHAT THEY DID WRONG 

flags? It's frustrating when you run into 
ituations where you've got to move 

something into a register, but you don't 
want to me up the flags. 

Also, how much throughput do you 
gain by requiring words and doublewords 
to be on even-address boundaries? Con
sider the ca e of compilers-C com
pilers , in particular. Let's say you have a 
function that looks something like this : 

funcl(x) intx; 
{char a,b,c; 

The function funcl ( ) will attempt to set 
aside 3 bytes of local storage- for a, b, 
and c-on the stack. On the Mac, at least, 
this sends the machine into the weeds. 
The situation can get worse if the function 
includes mixed char and int definitions: 

funcl(x) int x; 
{char a, b; 
int y, z; 
char c,d; 

There's at least one compiler that ha a 
switch you can set to either allocate local 
torage as it appears in the sou rce code, 

or to rearrange local variables to mini

mize "holes" on the stack. (This would 
amount to grouping all the char defini
tions above so that at most only 1 byte 
would be wasted on the stack.) 

From Chris Green in Champaign, Illi
nois: "The 68000 is desperately in need 
of a SllAP.B op code. Relative branch
instruction offsets wa te 1 bit. You can't 
branch to an odd address, so why not pro
vide 256 or 65536 either way? Then just 
about every non-C program could avoid 
long branche . I [also] wish the 68000 al
lowed you to pop PC in a MOVEM from the 
stack. Then you could pop all your saved 
registers from the stack, along with the 
return addre , and save an instruction." 

Mark Riley in Simi Valley, California, 
adds: "I think the way the 68000 affects 
tatus flags in the MOVE in truction is OK. 

It 's very handy to be able to move data 
and know if it's zero or negative. How
ever, I'm not sure why the carry bit is 
cleared. If your destination is an address 
register, then the flags area ' t set; this is 
. ometimes a problem-other times it' 
great. The MOVEM instruction very wisely 
does not alter the flags, as this allows 
subroutines that are restoring registers to 
return flags unaltered. 

"Now as to a problem: The X flag bit is 
poorly implemented , in my humble opin

ion . You should be able to branch on 
whether or not it is set. Since MOVE clears 
the carry, thi would be de irable. Also, 
manipulating the X flag is a bit of a has
sle. I mean, getting it out of SR (and 
changing it) can cause you problems, de
pending on whether you're 68000 , 
68010, or whatever. In this respect, the 
68010 is not 100.000 percent compatible 
with the 68000. Bummer. 

"Here' a quirk: There' both an AND 
sadr, Dn and an OR sadr, Dn but no EOR 
sadr,Dn in ight. In most re pects, 
though, the 68000 series allows you to 
write straightforward , no-tricks type of 
code." 

From Tom Zerucha in Southfield, 
Michigan: " Problem with the 68000 ar
chjtecture [include]: 

1. The 68000 needs a 32 x 32 multiply 
and a 32/32 divide . 
2. They should have left a 100 percent 
compatibility mode in the 68010 and 
68020. so you wouldn't have to change 
anything to change processor but 'turn 
on' the extended mode , like the cache is 
turned on or the vector base register 
moved . 
3. I don't think that the MOVE instructions 

co111inued 
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These are just afewof the 

16,777,216 colors 


your PC AT can process

usingour(HSI) Color 


Frame Grabber. 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) Color'" Frame Grabber and 
Aurora software let yougrab, process, analyze, and display 
color images in real time on the PC AT. Youcan even import 
color images using the Tag Image File Format (TIFF). 

As if that's not enough of abreakthrough, the DT2871 
offers 512 x 512 x 32-bit pixel resolution, text and graphics over
lays, and- grab this! - hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don't have the greatest taste for colors, you 
have to admit our taste for technology 
is excellent. Give us a call today. 

(617) 481-3700. 
.. DT-Connecr is an open interface specification 
which permits the direct connection of stand-alone 
data acquisition and frame grabber boards to pro
cessor boards for greatly accelerated signal (DSP) 
and image processing. 

APPLICATIONS 

Machine guidance 
Medical d1agnos11c imaging 
Astrooomi 

Machine vision 1nspect1on 
Microscopy - Agricultu re (fruits &Yei!f!lablesl 
Modeling - Cosmetics 
Motion analysis -Elecliooic comP0t1ents 
Remole sensing - Food 
Suovel llance -Texhles 

lodustnal 

Rooot guidanceFred Molinari, President. 
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WHAT THEY DID WRONG 

setting the flags are bad, especiaJly since 
moving addresses around doesn't affect 
them. Otherwise, you have to do a sepa
rate test/compare each time you want to 
check them. And you don't normally care 
what the tatu flags are until you do a 
conditionaJ jump, when you probably 
have just moved the thing you want to test . 
The DBcc instructfon (especially in the 
68010 loop-mode cache) makes use of 
this nicely . 
4. They should load the initial SP and PC 
from somewhere else-the interrupt vec
tor table is normally in RAM , but the re
setting is normally done from RAM. 
5 . They should have had relative 
branches that can jump farther than 32K 
bytes (i.e. , using a longword offset) . It is 
not a big problem unless you have large 
modules that you want to be completely 
relocatable. They fixed this in the 68020. 
Also, some of the addressing modes take 
only word displacements . With com
pletely relocatable code, you don ' t need 
fix-up information. " 

Ed Tomlinson in Dorval , Canada, 
writes: "If you ever want to implement 
Forth on a 68000 machine , the NEXT in
struction take two in tructions: MOVE 
(AN) +,AM and JMP ( AM ) . Why not a!Jow 

JMP (AN) + . .. ?I like the way MOVE sets 
the tatu flag . Another thing I would 
like would be the ability to tell the 68000 
which address register to u ea SP. Thi 
would take 3 bits in the status register." 

Tom Zerucha: " You could emulate SP 
changes by doing an exchange with the 
other register. And there are very few in
t ructions you would use a stack for that 

don't work on the other registers . I agree 
a SYAP. B would help (ROR. w#8, Dn is slow 
except on the 68020, and it is often 
needed). 

"In terms of odd word access , I don't 
code these into my programs, but if! have 
to work with other data files, I could use 
a 'move-from-odd-address' in truction. 
The idea of an extended status bit that is 
different from the carry flag looked 
strange, but I find it very useful." 

32-bit Architecture 
What about Motorola's 68020 and Intel's 
80386? Well, ince they were designed a 
evolutionary extensions of the previous 
architectures, many of the problems have 
been solved. They have 32-bit registers , 
32-bit data buses, and 32-bit addressing, 
to a maximum of 4 gigabytes of physical 
address pace. Thi doe n't mean that all 
the problems have been solved ; it ju t 

means thac new ones haven't surfaced to 
any great degree yet. 

Never Satlsfied 
When you're in the middle of a field of 
assembly language code, wishing for that 
one instruction that will make it all per
fect , it 's easy to believe that CPU dc
igners neglected certain obviously criti

cal instructions, and did so because they 
thought "No one will need rhar instruc
tion anyway." It's more often the case 
that the designers were faced with a 
trade -off in design complexity (read: 
costs) versu a more "complete" instruc
tion set. Still , good programs do ex.ist. 

We'll probably whine about proce 
sors' shortcomings until the day when we 
type in a series of assembly language in
structions and the CPU looks up at u and 
says , "I'm ure you really meant to do 
this," then proceeds to change two or 
three of the in !ructions automatically . 
And when we get there, we'll probably 
wish we were back where we are now, 
where computers aren't so mart and we 
can still tell them what to do. • 

Richard Crehan and Jane Morrill Tm.e· 
laar are senior 1ech11ical editors for 
BYTE. 

ALR 386 POWER!! 
ADVANCED LOGIC RESEARCH 
386 2 Model 1 O 
' B0386-16mhz (20mhz Optional). 
• 1MB of 32-blt RAM (BOns); 
• Expandable to 2MB on board. 
• 1 Serial! 1 Parallel Ports. 
• Floppy Controller. 
• 1 1.2M8 Floppy Drive. 
• 101 Professional Keyboard. 
• Phoenix Blos. 
• 80387 and 80287 Socbts. om•m•a\•8 Slots. 
386/2 Model 40 $2899 
386/2 Model R66 $2649 386/2 
Other Models Tool! 20mhz versions now avallablell! 
NOW AVAILABLE: " Flex Cache" Models From ALR!! 

W.P. Electronics, Inc. 
800-962-6778 Order Line 
SAM • SPM Pacific Time 

555 S Palm Canyon Dr #A 110-342, Palm Springs, CA 92264 
619-320-6500 In CA. 

Call For Catalog on our BBS 
619-323-9681 2400/1200 8N1 

Our Other Quality Brands: 
Aldus Dest Iomega Okidata 
Amdek Dicon ix Irwin Paradise 
AT&T Epson Lotus Plus Devlpml. 
Ansa Hayes MicrosoU Ricoh 
Ashton-Tate Hercules NCR Seagate 
AST HP NEC Western Digital 
Compaq IBM Novell Zenith 

( ALA 'DARr 286s Avail....Mod 10 $1199, Mod R66 $1999 ) 
Incredible Sof tware and Hardware Values 

Xerox Ventura Publ. $435 Novell Networking Call 
Aldus PageMaker S415 Lotus 123 299 
PARADISE VGA BOARD $259 HP LaserJet II w/Toner $1695 
ATI VGA BOARD $279 HP 7475A Plotter 1299 
VIDEO & VGA BOARD $Call HP ScanJet w/PC lntrfc. $1395 
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Some iUnu an in sfsort. supply. ~O'B Palm Sprinfis, CJt. 'We OLUpt 'MC/VfSJt. 29' 
~tro; CO'D onkn 29' ~tra. .2(Jlj& 1(1.sto&._ing ~u. 'J/olwnt lnquiriu 'Wtlconw. 

248 BY TE • MAY 1988 

COMPAQ and ZENITH 
Deskpro 286·1 $1699 Z-181 Laptop $1549 
Deskpro 286-20 $2350 
Deskpro 286-40 
Deskpro 386 Systems 

$2899 
SC all Z-183 + 20MB $2287 

Portable 111-20 $3499 
Portable 111 -40 
Portable 386 Systems 

S4059 1200 Modem
Call 

S199 

Compaq RAM Upgrades $Call 
Compaq Accessories SCall Carry Case S59 
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WINDOWS FOR DATA® 


Il f you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the
art user interface. 

[)3' C reate and manage menus, data-entry forms, context
sensitive help, and text displays - aJI within windows. 

~Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage
ment. Run the same source code in PCDOS and 05/2 
protected mode. 

~ Build a better front end for any DBMS that has a C· 
language interface (most popular ones do). 

---1 
FROM END TO BEGINNING 

Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex
clusive built-in debugging system. 

NO WALLS 
lf you've been frustrated by the limitations of other 

screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeated
ly tell us how they've used our system in ways we never 
imagined - but which v.ie anticipated by designing Win
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 

YOU ARE ALWAYS IN CHARGE 
Control functions that you write and attach to fields 

andbr keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can caJI up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 

OUR WINDOWS 
Will OPEN DOORS 

Ow- windows will open doors to 
new markets for your software. 
High-performance, source-code
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
UNIX, and VMS. PCDOS 

versions are fully compatible with Microsoft Windows. 
No royalties. 

MONEY BACK GUARANTEE 
You owe it to yourself and your programs to try 

Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $495. 
XENIX $795. UNIX, VMS, please call. 

Call: (802) 848-7731 ext. 51 
Telex: 510-601 ·4160 VCSOIT FAX 802-848-3502 

Vemtont 21 Elm Ave. 
Creative Richford,

• Software VT 05476 
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Today' new hardware ha the power to let 
you do more with numbers than ever before. 

But only if you have software that' 
mart enough to put a ll that power to work. 


Enter Micro ft. Excel. 

It' the fir t pread heet explic itly de 


igned to tran fonn new heights of PC 
power into new height of analytical power. 

With the kind of difference you can see 
on th bottom line. 

The powerful difference. 
Micro oft Excel work fa ter than any other 

spread heet. It's intelligent enough to recalculate 
only updated cell ·. And re pon ive enough to let 
you interrupt at any time with new entrie . 

Microsoft Excel works smarter too. You can 
di play and ljnk multiple work heet right on your 
screen for a more reali stic view. Yi u can even link your 
heet into a tJu·ee-dimen ional model- without locking them int it. 

Perfonn any of 131 functions or asily customize your own. Manipulate array of data as 
imply a a ingl c 11. Check your work with a complete et of built-in auditing tool . 

And produce annual-report-quality 
llcnr hmnrk Result ~~ 
The nu111hcr' 'how why :\Jicro.;,1f1 Excel doc'> 1hc nu111hcr' fa,1cr. preadsheet and chart that illurninate the 

mo t important part of any analy ·i . The point.:\lirro,on Ln tu' 1-.:!-3 Quauro 

Excel 2.0 ~ . Ill I.II 
 What's more you can do all thi with 

R.:.:;iku lalc Add ii um hie 0:0] 11 .llh ():() / 

fil and macros created in Loru . 1-2-3 .. l<c.:.1I..:u l.11c :\l uhipli.:;ilu•ll h ie 0:0] 11.117 O:llh 

Ik ,·.1k11Li1t· \ll wd·h•rmuLi I·1k o:n.i lU2 0:24 	 Because the power of Microsoft Excel is 

meant to be hared. 


You've read the ad. Now see the movie. 
Now you can preview Micro oft Excel on a TV near you. To get your copy of our action

packed vid o, ju t call (800) 323-3577 ext.053. A k for the video. It' only $10, but you'll 
get that back when you get Microsoft Excel . 

Or just ask for our free product literature. 
You can al o top by your Micro oft dealer and give Micro oft Excel an analytical workout 

of your own. Find out why every copy of Micro oft Excel come with 
a money-back guarantee. 

And di cover what a powerful difference Micro oft Excel 
will make to you. 

MicrosoftExcel 
The soul ofthe new machines: 

•E>ccrplcd from /11fi•ll\1tl.J. Jonunry 11 . 1988 , Volume 10. I '".: ~. pag< •• T1m.:s Me <hown 111 «.:11nd' 
Money -hack guornnlcc good on purch:i'-C' mode 1hrough June 10. 19 . and •;oliJ llnly in 1hc USA ;md Canada Some rc,1ric1ion< appl) Micro"'fl •ml 1hc: M1cnN•f1l<•gu .ire 

rcJ!l'i1cred 1radl!marks and The ~ul of the ne...., mJch1nco:;. j.,," tr.nlemark or Mier soft Corpor:uion. Lmu~ and I - ~-3 Jr.: rcgi 1cr~d 1rJdcmark' nf L<HU!oo De\clnpme!.nt nrpor.uinn 
Company name> and daia u><:d in 1hc output an: fic111i u,. 
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CPU ARCHITECTURES 


Modeling Chaos 

A parallel CPU architecture can take you where shorter clock ticks, 

smarter instructions, and more on-chip memory can't go 

WHEN SCIENTISTS ATTEMPT to 
model the flow of water or air or any 
fluid, they write a Navier-Stokes differ
ential equation that describes how a small 
part of a continuous stream will behave. 
In easy cases, such as water flowing 
down a straight pipe, calculw and clever 
guessing can provide an exact solution 
that describes the flow. But in more diffi 
cult problems, such as the rurbuJent flow 
of air around the wing of a new ajrplane 
(see photo 2 on page 258) , the answer 
cannot be found with paper-and-penciJ 
mathematic ; numerical analy is by com
puter is required. 

Solving this type of problem on a tradi
tionaJ. serial-architecture computer
even a very fast one-can be impractical 
because of the large number of separate 
and independent calculations to be per
formed . The problem seems tailor-made 
for a parallel architecrure, and, in fact, it 
has become a primary application for 
parallel-architecture machines. The ap
proach has been so successful that many 
companies are replacing their wind-run
nel te ·1 with computational models run
ning on paraJJel-archltecture computers. 

A look at two such computers illus
trate many of their trengths and some of 
the technical issues that come up in using 
them. In the Connection Machlne from 
Thinking Machines Inc . (Boston, Massa
chu etts) , everal thousand extremely 
simple CPUs are hooked into a large 
array with carefully arranged channels of 
commurucation between them . The de
sign allows many thousands of similar 
calcu.latioos to be executed literally at 
once (not just apparently as is the case 

Peter Wayner 

with multita king architectures) . An
other radical new design, implemented 
by researchers at Princeton, involves 
CPUs with only one instruction that is 
custom-designed to solve a single prob
lem ata very high spero . 

Instead of using standard numerical 
method requiring accurate real-number 
arithmetic to simuJate a process , both the 
Connection Machine and the Princeton 
computer use a cellular automaton to 
model the interaction between particles 
on a grid. It may not be elegant to the 
clas ical mathematician ra.ised on smooth 
functions, but its simplicity makes it easy 
10 compute in parallel. Before looking at 
the details of these machines, I'll briefly 
explain the cellular automaton model 
used on both of them to simulate fluid 
flows . Having the practical application in 
front of you makes the strengths and 
drawbacks of paraJJeli m much clearer 
than would an ab tract di cussion. 

Fitting the Problem 

to the Architecture 

The cellular automaton model di cussed 

here was proposed by a team of three sci

entists at the Los Alan1os National Lab

oratory ; Uriel Fri ch, Bro 1Ha lacher, 

and Yves Pomeau. Further studies have 

been made by others, including Jim 

Salem, Bruce Nemnich , and Steve Wol 

fram at Thinking Machines. 


The model follows the movement of 
particles on a large hexagonal lattice. The 
particles interact according to a set of eas
ily computed ruJes that specify the out
come for every possible collision. After 
each time step, the computer checks for 

particles colliding. The hexagonal latlice 
lets up to ix partjcles collide at once 
from six different directions; this yields 
2' = 64 possibiJities. However, the 64 
possibilities can be reduced through re
flection and rotation of axes to a more 
manageable 14, and that is the number of 
rules the working model actuaJly con
tains (see figure I). 

All the particles are assumed to be 
moving at the same speed . Every rule 
conforms to the Newtonian law ofconser
vation of momentum. Put differently , the 
vector sum of particles moving inside 
each grid is the same before and after 
each time step. 

The model can be adju ted to handle 
fluid and gases with different viscosities 
by adjusting the density of the grid. The 
dynamics of a fluid are measured by a 
number known as the Reynold number , 
which is proportional to the particle ve
locity and ize, and inversely propor
tional to the viscosity of the fluid. Slow
moving objects in thick liquids, like 
raisins in molasses , have a low Reynolds 
number; fast objects moving through 
lippery fluids, like bullets through air, 

are described by large numbers . 
In the simulation, the relative density 

of the grid determines the Reynolds num
ber. lf there are many nodes close to 
gether, the automaton behaves like a fluid 
with a high Reynolds number . If there are 
relatively fewer node , the imulated 
fluid will be thicker. Experiments have 
shown that the number of nodes per 
square inch is roughly proportional to the 
square of the fluid's Reynolds number. 

co111itrued 
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MODELING CHAOS 

Rule# Before collision After collision Rule# Before collision After collision 

1 3F** ** 
2L 4F** ** 
2R 4L** ** 
2U 4R** ** 
2V 4P** ** 
3S 5** **
3A 6** ** 

U ing a Macintosh with Lightspeed 
Pascal, I wrote a program for calculating 
and displaying a micro copic version of 
the model (see the editor's note at the end 
of this article) . At this cut-down level, the 
behavior of particles appears random . A 
better picture of what happens at the 
macroscopic level requires that we u c a 
much larger grid, divided into quadrants , 
and calculate an average direction for the 
particles in a given quadrant. Figure 2 
hows a sequence of "snap hots" made 

every 10,000 time tep u ing the Con
nection Machine. Each of the arrows in 
figure 2 repre ent the average direction 
of the particles in a 64 by 64 group of 
cells; the entire model consists of2048 by 
2048 cells altogether. At this level , the re
striction of the model begin to disappear 
and the behavior of the averages looks 
much more like a fluid. It would clearly 
be impracticaJ to do work on thi scale 
using a single-processor microcomputer. 

A Special CPU for the Cellular 
Automaton 
Parallel computing i the obvious solutjon 
to speeding up this problem, but it is not 
o easy as imply throwing more proces
ors into the box. The chips must com

municate with each other, and if the ar
chitecture of the machine is not carefully 
designed, most of the gajn in computa
tion power can be lost to communication 
time. In the fluid-flow automaton, the 
communication step is even more signjf. 
icant than in most parallel applications 
because the computation phase is almost 

Figure 1: These I 4 rules determine the effects ofparticles colliding in the fluid trivial: Rules can be implemented by 
f/ow cellular automaton. By rarating and reflecting the axes, the rules cover all 64 feeding the 6 bits that describe a node into 
possibilities. a small et of Boolean gates. 

At Princeton University, Professor 
Kenneth Steigl.ilZ and graduate student 

Figure 2: The successive generations ofa 2048- by 2048-cell automaton show how Steve Kugelmass have built a specialized 
a plate can introduce turbulence into the model. Each arrow represents the average computer with custom very-large-scale
velocity computed over a 64- by 64-cell region. The frame are shown for I 0,000- integration (VLSI) chips to process the 
generation interval . starting at generation O. fluid -flow automaton particl es. The 

speed of the machine come from lining 

0 10,000 20,000 
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MODELING CHAOS 

up many simple machines. In early de
signs of the chip, the individual proces
ors were placed in a hexagonal Janice 

with data Lines running between them. 
Each processor computed a single node. 

This approach to the problem had an 
intuitive appeal , but it quickly ran into 
problems with the communications over
head. While it was quite easy to send the 
infonnation about the particles between 
the processors on a chip, it was difficult 
to arrange the communications between 
two chips because of the physical limita
tions of the package. A simple chip with 
37 proce sors arranged in concentric 
hexagons needed 84 pins just to handle 
the data coming to and from the neigh
boring chips. These obstacles could have 
been overcome u ing muJtiplexing and 
other 1echniques, but not witllout sacri
ficing speed and implicity. 

S1eiglitz and Kugelmass scrapped the 
one-processor-per-site architecture in 
favor of a pipeline of slightly more so
phi 1icated processors. Each processor 
has a shift register that holds three line 
of the hexagonal grid (see figure 3). In an 
n by n array, the sllift register holds 2n + 
I cells at once, mapped as shown in fig
ure 3 for a 4 by 4 array. It takes n' steps to 
compute an entire generation, but when x 
shift registers are lined up, the x genera
tions are done simultaneously in the same 
11 2 teps . (Tb.is doesn't include the time 
required to fi.IJ the pipeline with initial 
data, of course.) The size of the largest 
feasible shift register limits the width of 
simulations that can be done with the 
pipeline machine, but not the overall 
length . Long wind-tunnel experiments 
are particularly ea y. 

This design removes the intercommu
nication bottleneck and interconnect dif
ficuJties associated with the original two
dimensional model. It also makes it 
easier to present a picture of the current 
stale of the au1omaton for display or other 

continued 

(a) 9-eell ahltt register 

ca b 

4 by4array 

a 

Shift register contains 
sufficient data to 
compute the next 
generation for this cell 

Heavy line shows current mapping of the shift register
(b) 

3 41 2 5 6 

6 bits of .,..,.A"' r.-_,.-
lnformatlon 

are processed 


New contents of ~ 
current cell are L-L-----i 

fed to the next 

shift register 


Figure 3: The Princeton machine's pipelined architecture. (a) The two

dimensional array ofcells is mapped onto a shift register. The illustration shows the 

case for a 4 by 4 array and a 9-cel/ shift register. Ar any give11 time step, the 

register has enough infonnation to compUJe one cell 's next generation. It takes I 6 

time steps to do the entire 4 by 4 array. (b) By pipelining multiple shift registers, 

multiple ge11erations can be computed aJ once. 
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computation. However, this picture is Each of the new chip currently being 
now available only once every x genera tested at Princeton ha two proce ors 
tions (x being the number of shift regis that share one shift register (see photo 1) , 
ters linked in the pipeline) . letting them compute two cell in one 

Photo 1: The Pri11ceto11 parallel-processi11g chip. The shift register dominates the 
top three-quarters ofthe photograph while the two processors are at the bottom. The 
shift register comains 512 memory words. The enrire chip contains the equivalent 
of68,000 transistors implemented in 3-micron technology. 

clock cycle . To accomplish this, the shift 
rcgi ter is imply extended in length to 211 
+ 2. Using this design , each chip is capa
ble of doing 20 million ceU updates per 
econd. The prototype machine , how

ever, is connected to a Sun-3 workstation 
with a bu that can process only Y.i mil
lion sites per cycle. Once the pipeline is 
filled with data, the machine can process 
2/i million ite per second per chip. 

The Connection Machine 
One of the original implementations of 
the fluid-flow automaton was done on the 
Connection Machine (CM) by Jim Salem, 
Bruce Nemnich, and Steve Wolfram . The 
CM uses 65536 processors in a very flex
ible architecture. Each processor ha 
links to 12 neighbors, letting it act as a 
"hypercube" in up to 12 dimensions . A 
front-end computer compiles the pro
gram and load the code into the parallel 
processors. Each time tep consists of a 
communication phase and a computa
tion pha c . 

Each proces or is a simple bit-oriented 
computer with its own 8192 bytes of 
memory . In the newer CM-2, each pro
cessor also has its own floating-point 
chip attache.d for very fast scientific com
puting. Extensions and new data types 
are provided for Lisp, C, and FORTRAN 
to make the parallelism transparent or at 
least acce sible to programmers. 

Mo t of the limitations that exist with 
Steiglitz's initial prototype ofone proces
or per si te are removed by the general

purpo e architecture of the CM and its 
special software. The machine was de
igned to be a parallel-processing com

puter and can easily be programmed for 
any purpose, so wires run from each of 
1he processors back to the front-end com
puter handling the input and output. 

For the fluid-flow automaton, the CM 
wa configured as a plane with links be
tween each processor and its four neigh

con1in11ed 

- ·- ---------
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Initial conditions: Each cell knows only its own contents. 

Alter step 1 After step2 

After step3 Afterstep4 

Figure 4: A sectio11 of the square grid of the Co1111ectio11 Machine, illustrating Jrow i11formaJio11 abow a cell's six neighbors (A. 
B, C, E, F, and G; D is the cemer cell) is f u1111eled through f our pathways per cell using a f our-step process. At each stage , the 
/euer imide the cell indicates how much is "known " to that cell. 
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A Processor 
for the PC 

Personal computer owners aren't 
left out of the cellular-automa

ton game altogether; the CAM-6 
Processor, a $1500 plug-in board for 
the ffiM PC , includes a specially de
signed processor with a 2- by 4096
by 4-bit lookup table and a 256- by 
256- by 4-bit grid . Contact: 

System ConcepLs 
55 Francisco St. 
San Francisco, CA 94133 
(415) 984-1000 

bors to the north, south, east, and west. A 
specially synchronized communication 
phase imulated the hexagonal grid, as 
shown in figure 4 . (The CM is flexible 
enough to be programmed for any type of 
grid or random connections , such as my 
hellagonal arrangement, but not without 
slowing communications for mes ages 
that pass between chjps lacking a rurect 
wire . In these ca e , intermediate proces
sors must act as messengers. The planar 
grid with four connections keep the pro
ce s moving at the maximum capacity of 
the machine .) 

One particularly clever addition to the 

software lets the programmer define vir
tual processors. The front-end computer 
turns this into code that lets each real pro
cessor rnultitask the virtual processors 
assigned to it. In some simulations, each 
real processor handled over 200 virtual 
processors, giving the effect of a machine 
with over 14 million individual proces
sors . (The CM-2, with its increased 
memory, can simulate up to 550 million 
virtual processors .) This was made easy 
by the CM's design for straightforward , 
easy-to-program parallel processing. In 
these tests, the CM could update approxi
mately 10' celJs per second-equivalent 
to about 50 Princeton chips running at 
full capacity. (But about 1500 Princeton 
chjps are hooked up to the Sun-3 .) 

This general programming ease has its 
costs. A larger percentage of the CM 's 
time is spent on communications over
head than is true in the Princeton design. 
The CM must spend four communication 
tep ampling the neighbors of each ite 

before computing the next result. The 
65536 processors are also much more 
complex than necessary for this problem . 
The Princeton machine, by contrast, has 
very simple, efficient processors that 
communicate in one step, so it can easily 
calculate more per processor; however, it 
lacks the ability to analyze the data
hence the need for the Sun-3 workstation . 

Applications to Other Problems 
The design precepts used in the cellular 
automaton models of liquids and gases 

Photo 2: Airfoil simulation made using the Connection Machine. In the upper 
section , red represents cells moving to the left, green is cells moving up, 
and blue is cells moving down . In the lower section, re.d represents straight flow, 
green is co11nterclockwise rotation , and blue is clockwise rotation. 
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can ea ily be adapted to simulate any y 
tern whose global behavior is determined 
by the local behavior of many small parti
cles or celJs. Experimenting with the 
many different possible rules for updat
ing the automata is the most difficult 
part. In many cases, applying first princi
ples like conservation of momentum or 
conservation of energy to the ruJes suc
ceeds quite well. Scientists are already 
reporting good results for modeling phe
nomena like forest fire , crystal growth , 
and bird flocking . 

Once good rules are found, it is easy to 
design a new simple processor for the 
Princeton machine or a new program for 
theCM . • 

Editor's note : The source code listing f or 
rhe wind-runnel simulator ( FFA. PAS) is 
available in a variety of fomiats. See 
page 3for funher derails. 

Peter Wayner studies computer science at 
Come/I University, lrhaca, New York. 
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Real-World RISCs 

You can 't operate faster than zero wait states-or can you? 

IT'S NOf IMPORTANT how you play 
the game; what matters is how you design 
the playing field. The speed and type of 
memory in a computer no longer play a 
big role in determining that system's per
fonnance. The configuration of its mem
ory interface has become the key factor. 

To achieve maximum benefit from the 
ultrafast internal CPU architectures of 
modem microprocessors, it is essential 
that the external hardware (RAM , ROM , 
and peripherals) keep the internal CPU 
execution pipeline supplied with an in
struction stream and data flow at the 
CPU's clock speed. In the case of a 25
MHz reduced-instruction-set-computer 
(RJSC) processor like Advanced Micro 
Devices' Am29000 (see the text box 
"The Am29000 Chip Set"), this means 
making a new 32-bit word available to the 
CPU every 40 nanoseconds (ns). 

Linking CPUs to memory has histori 
cally generated a great many techniques . 
But, as RJSC microproces ors usher in 
another CPU era, the time has come to 
create still newer designs. 

Implementing a conventional zero
wait-state static RAM (SRAM) interface 
(see figure I) at 40-ns speeds requires an 
access time of better than 40 (one clock 
cycle) - 14 (addres delay) - 5 (data
setup time), or 21 ns (see figure 2) . Even 
this number allows for no delay in any ad 
dress or data interface buffers. Such ac
cess speeds are really not practical, espe
cially if the SRAM is part of a cache 
memory, where control logic and addi 
tional buffers may introduce more delay . 

So why would a manufacturer produce 
a processor that cannot operate at full 

Trevor Marshall 

speed with the fastest available RAM? 
The an wer lie in the ba ic precept of the 
memory access-speed calculation-con
ventional memory-design techniques. 
Although conventional memory technol
ogy has served the microcomputer indus
try well during its first 20 years, a new, 
more complex technology must be devel 
oped to meet the challenge of the 1990 . 

New-generation microprocessors, like 
the Am29000, the MC88000 ( ee the text 
box "The MC88000 RJSC"), and even 
the Intel 80386, use techniques such as 
interleaving, pipelining. and burst mode 
to get maximum efficiency from modern 
memory devices, such as static column 
dynamic RAM (SCRAM). 

New memory-interface techniques are 
able to achieve mostly zero-wait- late 
sy tern performance with the e new high
speed CPU engines, even with low-cost 
memory. 

Simulating RlSCs 
To test the performance of a variety of in
terface architectures without needing to 
actually a emble any hardware, AMD 
has released to BYTE readers an MS 
DOS-based simulator for the Am29000 
streamlined instruction RISC processor. 
The simulator is available as 29KSIM.ARC 
in the ibm.arc listings area of BIX, or as 
C: /29000/29KSIM.ARC on the 1000 Oaks 
Technical Database at (805) 492-5472 or 
(805) 493- 1495. Consequently , I will use 
this simulator to examine Am29000 
memory-interface technology , although 
the techniques are equally applicable to 
other devices . 

The Am29000 ex.ec ution unit uses a 

four-stage pipeline, allowing a peak exe
cution rate of one instruction every clock 
cycle (40 ns). It has three nonmultiplexed 
32-bit buses (see figure I): separate 
buses for instruction and data transfer , 
and a common address bus. Simulta
neous instruction and data transfers can 
be achieved using pipelined and burst 
mode transfers . 

No Waiting 
The conventional memory design shown 
in figure I shows a zero-wait-state SRAM 
design . Figure 3 show the imulator out
put (using the Dhrystone program as the 
test code) for this condition. The simula 
tor predicts a rating of 20.71 mi!Jion in
t ructions per second (MIPS) and 39 ,698 

Dhrystones per second . Although these 
numbers may seem exceptional, this is a 
normalized performance of only 94. 7 
percent when compared to the peak per
formance possible with this processor . 

If we u ed instruction burst mode with 
this zero-wait-state SRAM, we could ob
tain 41 ,290 Dhrystones and 21 .83 MIPS. 
But how can this be? How can anything 
improve on zero-wait-state performance? 

Bursting Through 
To understand what' happening , we 
need to look at how the CPU's four- tage 
execution pipeline operates. instruction 
fetche overlap with data fetches; thus, 
they can occur simultaneously. Although 
the data and instruction buses are sepa
rate, they hare a common address bus; 
thus, occa ionally, they will both need 
the addre bus at the same time . Burst 

comirwed 
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mode allows sequential accesses to occur 
when only the first ( tarting) addre s has 
been placed on the address bu . 

Figure 4 shows the timing of a short 
burst-mode instruction-fetch access. The 
address of the fir t data word is placed on 
the addres bus for only the first cycle. It 
then becomes the responsibility of the 
RAM control hardware to provide incre
mentjng addresses to RAM for every 
clock cycle in wruch the burst-request 
ignal (*IBRQ) i active. Thus, the ad

dress bus is freed for data accesses. Most 
instruction-stream fetches tend to be se
quential. so burst mode effectively 
speeds up RAM instructfon access. How
ever, if a BRANCH instruction talces execu

tion to a new area of the code, the sequen
tial fetch will be interrupted. 

The Am29000 has a branch-target 
cache that keeps the four in tructions 
immediately following each branch in in
ternal CPU memory . After executing a 
branch instruction once, you don't need 
to access external memory on its econd 
and subsequent execution . This leave 
the burst sequencer four cycles in which 
to termfoate and start fetcrung instruc
tion from the new (non equential) 
address . 

Waiting for Memory 
Large memory systems with access times 
of 20 ns just aren't practical . If you simu-

Address bus 

32bits 

Am29000 
s1reamlined 
instruction 
processor 

Data bus 
32blt.s 

Address to SAAM 

Address to SAAM 

Instruction bus 
32bits 

Instruction 
memory RAM 

Data memory 
RAM 

Chip selects 

Figure I: A conventional zero-wait-stare SRAM interface design for the Am29000 
microprocessor. Notice the separaJe instruction and data buses with the common 
address bus. 

Cycle• 40 ns 

Systemc~ L 
Data request ~---/ 

--< Addrf s )-- 

Address 

delay .. 14 ns o>-"'-a_lid_d_a_ta______ 


Data-setup time - 5 ns 

Figure 2: The timing diagram for the interface design in figure 1. To implement the 
design at a 40-ns speed, you need ar1 access time ofless titan 21 n (clock cycle 
address delay - data-setup time) . 

264 B Y T E • MAY 1988 

late the system in figure 1 with one-wait 
state RAM - acce s time is 80 (two clock 
cycles) - 14 (addres · delay) - 5 (data
setup time) = 61 ns, not including 
buffers-you get 26,907 Dhrystones and 
14.08 MIPS- only 64 percent of peak 
performance. 

Simulating performance with three 
wait tate (approximately the best dy 
namic RAM (DRAM) cycle time cur
rently available) gives 14 , 104 Dhrystones 
and 7.42 MIPS , or 34 percent of peak 
performance. 

Clearl y, much of the advantage of 
these fa tcr proces ors i lost unle they 
are matched by unusually high-speed 
memory systems . 

Thi explains why the performance of 
the current generation of RI C computer 
ystems i often o disappointing. If the 

test oftware has good locality of refer
ence (it works well with conventional 
SRAM cache technology), its speed of 
operatjon approaches that of the SRAM 
simulation. If it doesn't, then perfor
mance leans toward that of the DRAM 
(main memory) . 

The benchmark performance of RlSC 
machines using conventional technology 
is u ·ually excellent, ince the bench 
marks are small enough to fit entirely 
within the SRAM cache. When accual ap
plication software using matrix algebra 
or data in large arrays is assessed , how 
ever, the cache becomes much Jess effec
tive and performance drop . We need to 
adopt new computer system architectures 
to realize the real performance potential 
of RISC technology . 

Speedjng Things Up 
Interleaving u es two bank of memory 
instead of one. One bank handles even 
addresses, and the other handles odd ad
dresses. If we assume that an instruction
fetch sequence occurs at sequential ad
dres es, then only one bank i active at 
any one time; the other bank can be in its 
row-address strobe (RAS) precharge 
cycle (for DRAM) or gening the next data 
ready (for SRAM). 

This process achieve its pealc effi · 
ciency with the instruction-bur. t-acces 
mode of the Am29000 . When the 
Am29000 requests an instruction-burst 
acces , the first bank of RAM is ad
dressed ( ee figure 5). It has approxi 
mately 60 ns to get its data ready. The 
next word of data, however, comes from 
the second bank of memory . If the y tern 
de ign i ·uch that the next addre s is 
placed on the second bank at the start of 
the cycle (using an external incrementer) , 
then that bank ha approximately 100 ns 
to prepare its data. 

Furthermore, the second bank can pre
sent its data to the CP only 40 ns, or 1 
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The MC88000 RISC 


T he MC88000 i the first RISC pro
cessor from Motorola. Ah.hough 

the part number might seem to indicate 
some relationship with the MC68000 
family of complex-instruction-set com
puter (CJSC) proce sors, nothing could 
be further from the truth . The 
MC88000 hares no common instruc
tions, archi1ecture, or pin-oms with its 
CISC predeces ors. 

Like the Am29000 instruction and 
da1a memories are accessed through 
separate ports . Unlike the Am29000, 
however, the MC88000 has cwo com
pletely separa1e address buses for the 
two memory spaces, thereby preventing 
the possibility ofcontentions. As a result 
of the 32 extra interface pin , the 
MC88000 comes in a larger pin-grid
array package, totaling 182 pins and 
measuring 1.8 inches square. It sup
ports both big-endian and little-endian 
byte orderings. Figure A shows a block 
diagram of the y tern. 

The MC88000 ha 32 general-pur
pose 32-bit registers. It uses register-to
register addres ing for all data manipu
lation i.nstruction . Registers are wricten 
to or read from memory only by load 
and tore operations . 

The internal floating-poi.nt capability 
is a unique feature oftbe MC88000. The 
floating-point unit is actually organized 
as eparate adder and multiplier units 
that can operate concurrently . 

Integrated within the MC88000 fam
ily are the MC88200 cache/memory 
management units (CMMUs); there is 
one for use with each of the instruction 
and data spaces . The cache is 16K bytes 
of 4-way et-as ociative SRAM that can 
achieve I-cycle pipelined access on 
cache hits and can be used in write
through or write-back mod.es. 

It i not mandatory 10 use these 
CMMUs, although the level of technol
ogy implemented in them certainly 
make their use attractive. For inrer
facing to main memory, they use the 
Motorola M-Bus, a multiplexed, multi
master protocol. A ingle read cycle on 

the M-Bus interface takes two CPU 
clock cycles . Although the burst-mode 
read improves the data transfer rate to 
four words every five cycles, burst mode 
is unlikely to be of much use in data 
memory applications. Nevertheless, the 
M-Bus is an excellent compromise be
tween the requirement~ of a bused mem
ory system and the performance of a 
high-speed, closely coupled memory 
system. 

By contrast, the MC88000 CPU P
Bus timings make it quite easy to operate 
high-speed SRAM with no wait states . 

The P-Bus is a pipelined protocol, with 
the reply signals not being required until 
the cycle ubsequenl to the access . This 
gives a peak transfer rate of 80 mega
bytes per second at the 20-MHz CPU 
clock rate of the current MC88000 fam
ily . The worst-case access time is 50 + 
5 - 5 = 50 ns (no buffers) from address 
valid to data erup . No Dhrystone per
formance figures are available at this 
time. 

Motorola says that the MC88000 is 
scheduled for production in the first 
quaner of 1989. 

Integer unit I MC88000Floatin~-point lJ CPU 
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Figure A: The Motorola MC88000 RISC processor and support chip block 
diagram . 

cycle , after the fir t bank does. Simi
larly , while the econd bank is being ac
cessed, the first can be preparing to pre
ent it next data word to the CPU just 40 

ns later . 
Thus, interleaved burst access with 

practical SRAM could talce just onr. wait 
state to set up the burst, then zero wait 

states within it. Simulating this combina
tion yields 35,760 Ohrystones per second 
and 18.67 MIPS (85 percent of peak). 
The u e of the instruction burst-mode 
configuration improves perfonnance by 
21 percent. The simulator output also 
shows that the CPU pipeline had 25.3 
percent idle lime, split mainly into 10.2 

percent instruction-fetch waits and l2.3 
percent data-transaction waits. There wa 
also a 1.8 percent load/load transaction 
wait due to the wait states on the data 
RAM, and to CPU pipeline holds when 
switching from a write to a read cycle. 

Compared to peak performance, the 
continued 
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TheAm29000 
Chip Set 

To quote from the Am29000 
user 's manual, ''The A.m29000 

Slreamlined Instruction Processor i 
the result of a design philosophy 
which recognizes that proces or per
fonnance must be considered in the 
light of the processor's hardware and 
oftware environment." Thus, the 

Am29000 draws on system concepts 
not only from early RISC technol
ogy, but also from the bit-slice and 
interface teclmologies that Advanced 
Micro Devices ha pioneered. 

The Am29000 has 192 internal 
general-purpose registers and a full 
32-bit architecture, and it currently 
operates with a 25-MHz clock. giv
ing a 40-ns cycle time (the most am
bitious for any of the currently re
leased RISC chip sets). Instructions 
are of three-addre s architecture; 
that is, of the form ADD Ra,Rb,Rc, 
where the source operand in regi ter 
a is added to the operand in register 
b, and the result placed in register c. 

The CPU includes demand-paged 
memory management (on-<:hip). a 
timer, and, like the MC88000, mas
ter/slave redundancy checking. 

For floating-point operations, the 
Am29027 Arithmetic Accelerator 
upports not onJy the IBBE floating

point data formats but also the DEC 
D,F,G, and IBM 370 fonnats. The 
Am29027 has an 8-deep 64-bit regis
ter file that can be programmed in 
flow-through (for scalar computa
tions) or pipelined (for vector opera
tions) mode. 

The floating-point peed pre
dicted for the Am29027 i excep
tional . AMD predicts a UNPACK 
rating of3 million floating-point op
erations per second (MFLOPS), sin
gle precision, before the end of 1988. 
Although 3 MFLOPS represents a 
tenfold peed increa e over J987's 
technology , the MC88000 is also ex
pected to deljver this order of perfor
mance. For reference, the CRAY-1 S 
supercomputer achieves 13 MFLOPS. 

The A.m29000 chip set i rounded 
out with the A.m29041 Data Transfer 
(DMA) Controller. It anaches the 
high-performance local data bus of 
the Am29000 10 a ynchronous pe
ripherals and includes DMA buffer
ing to more effectively utilize the 
Am29000's burst-transfer modes. 

interleaved burst-instruction memory 
with real SRAM gives only 2.8 percent 
more instruction latency than perfect 
zero-wait-state memory using this Dhry
stone code. Thus , little is to be gajned 
from further improvements (or complica
tions) to the instruction memory design. 

Pipelining 
In pipelining, the addres of the next in
struction is placed on the address bus 
prior to the completion of the current 
cycle. External hardware latches this ad
dress, freeing the bu for the other chan
nel (either the instruction bus or the data 
bus). Performance improvement is mini 
mal , 2 percent to 6 percent typically, and 
can be easily examined with the simu
lator. 

SCRAM is becoming prominent as 
the memory of choice for low-co t, 
high-speed computer systems. Even the 
80386 clone on which I am writing this 

article uses it. 
SCRAM is just like normal DRAM 

with RAS and column-address strobe 
(CAS) cycles , except that the column ad
dress is not latched on the falling edge of 
CAS, but can be changed while RAS and 
CAS are held low. In this mode, the 
RAM looks just like a 256K-bit (64K
bit X4) SRAM. Thus, for minor address 
changes within the same row of the RAM 
array, SCRAM has the fast access times 
of SRAM (typically 40 to 55 ns). 

There is a problem, however. When a 
new row address needs to be latched, the 
RAS precharge interval plus a normal ac
cess time must elapse. This typically 
leads to extra wait states at the beginning 
of a burst equence. The simulator has 
been designed to estimate additional 
SCRAM penalties . 

Since the instruction stream only 
rarely (less than IO percent of the time) 
goes outside the current page, interleaved 

Dhrystone time (in cyeles) for 58 passes • 31487 
This machine 'benchmarks at 39698 dhrystones/second 
Loading Am29000 Memory from file : mw dhry.bin. 
loading section " at address 00002000 [228 bytes of type data] 
loading section " at address 00001000 [1924 bytes of type text] 
loading section • at address 00003000 [10632 bytes of type bss] 
loading section " at address 00000000 (564 bytes of type data] 
loading section " at address 00001784 (1568 bytes of type text) 
Entry at Address: 00001784 

Advanced Micro Devices Am29000 Simulator Ve r 4.21-PC 
copyright 1987 

Sim complete -- successful t ermi nation 

Environmen of "mw_dhry.bin" s imulation : 

Instruction Memory: 
1 Cycles for a Simple access. (0 Wait States ) 
No Burst accesses are a llowed and no Pipelined accesses are 

allowed . 
(0 Cycles To Decode an Address! 
Instruction ROM Memory: 
l Cycles for a Simple access. 0 Cycles To Decode an address. 

Data Memory : 

l Cycles for a Simpl e access . (0 Wait States) 

No Burst accesses are allowed and no Pipelined accesses are 


allowed. 
(0 Cycles To Decode an Address) 
Statistics of "mw_dhry.bin" simulation : 

User Mode : 
Supervisor Mode : 
Total : 

32404 cycles 
189 cycles 

32593 cycles 

(0.00129616 seconds) 
(0.00000756 seconds) 
(0 .00130372 seconds) 

Instructions Executed : 27006 

Simulation Spi!ed : 20 . 71 MIPS (1 .21 cycles per instruction) 

Figure 3: Simulator output for the interface design in figure I . Nore the Dhrysrone 
(second line) and MIPS (last line, this page) predictions. 
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CliiWrite~ 
burst-mode SCRAM instruction memo cycle times . You just can ' t use interleaved 
ries can be very effective. burst mode in a bused system and achieve 

anywhere near the zero-wait-state perfor
It Really Works mance of a closely coupled configura
I recently designed a Macintosh II copro tion, even when the bus is combined with 
cessor board using the Am29000. It is an SRAM local cache. Thus , the neces
typical of the designs that you can achieve sity for a memory bus structure must be 
using these memory interface architec carefully balanced against the need for 
tures . performance. 

Pos ibly the most important factor you Conversely , there is a limit to the 
need to determine in a design is how amount of memory that can be closely 
much memory you need and how much coupled to a CPU. This limit is deter
pace you have available to hold it. This is mined not only by loading the CPU ad

usually the prime determining factor in dress and data outputs to capacity but also 
choosing between SRAM and SCRAM by the available pace on the CPU board 
and between externally bused and closely itself. At the moment , load ing 5 l 2K 
coupled (nonbused) systems . bytes of SRAM (256K-bit technology) or 

Deciding to go with an external bus 2 megabytes of SCRAM (I -megabit tech
(e.g. , the VME bus) for your memory in nology) to capacity would fully load each 
terface immediately sets an upper bound internal bus of the Am29000. 
on the performance of memory-intensive Jn my case, I elected to use the Macin
applicat ions. Buses have considerable tosh NuBus for access to peripherals , 
overhead when they have to match 40-ns co111in11ed 

---------- eipeline ---------
17 . 14' idle pipeline: 

12 . 70\ Instruction Fetch Wait 
2 . 50' Data Transaction Wait 
0 . 00~ eage Boundary Crossing Fetch Wait 
0 . 03% Unfilled Cache Fetch Wait 
0 . 00' Load/Store Multiple Executing 
1 . 54\ Load/Load Transaction Wait 
0 . 38% Pipeline La tency 

-----~--- Bra nch Ta rget Cache 
Branch cache access : 13511 
Br anch cache hits : 819"1 
Branch cache hit r a tio : 60. 67% 

- --- ------ Translation Lookaside Buffer - - -------
TLB access : 9433 
TLB hits : 9426 
TLB hit rat io : 99 . 93% 

---------- Bus Utilization ---------
Inst Bus Utilization : 71 . 44% 

23285 I nstruction Fetches 

Data Bus Utilization : 18 . 11\ 
3380 Loads 
2523 Stores 

- --- - ----- Instruction Mi x ------- - -

3 . 24 % Calls 
14 . 41% Jumps 
12 . 52 , Loads 

9 . 34% Stores 
6 . 4 9% No-ops 

-- - ------- Regi s ter File Spilling/Filling ---------
0 Spills 
0 Fills 

(Simulator eerformance : 592 . 60 c ycles per second) 

From 8Il .iCIU81 CruWrtte< SlllilM dlStmy 

Powerful Sclentlflc/Multlfont Word 
Processing at a Reasonable Price. 
Ch1Wr1ler Is a complete word processor de
signed especially for typing sc1en\llrc and lo1e1gn 
language lext Its features include: au1omat1c 
paginauon, variable headers and looters. Joot
noies. two lellt windows and 1n1uttlve formula edll
ng commands. Best of all. Cn1Wnter 1scompletely 
'what-you-see-1s-what-you-ge1 • Evon entering 
complicated !ormulas is easy because the screen 
display corresponds exaclly to the printout 

ChiWriter runs on IBM PC's with CGA graphrcs. 
one disk drive. 256K memory and EpsontlBM 
Graphics compa1ible and other 9 pin printers 
Support disks with drivers and high resolut!on 
ronis for artier graphics Maras and printers are 
available 

'Ch/Wu/er IS ani/Iy pro(fud wrlh acrrre I dely you to beal 
andpeflormancJJ I defy you lo snu • I know olswera/ 
$5IJOprograms lllatwill do the job. bu/ tor the SiJme man/!'/ 
YOll coofd buy ChiWtlter anda vacation. · 

Phil Wl•-11, PC Magazine 

o Ch1Wnler Program S99.95 
a H1 Res Screen Suppo11 $24 95 

Hercules.EGA. VGA. Al&T101ll'elil . IOSMJ.1 
o 24 Pm Pnn 1er Suppon S24 95 
o Laser P1in1cr Suppoll S59.95 

llP Laser Jel. Pos1sc1ip1 
a Chanisuv fonl Sel S49 95 
o lnlema11onal Keyboard Supparl $19.95 
o WordPeilccl Conve1l ~r $4995 
o 810Chu1e 
o Sh1ppmg & handlrng 5..__ 

SS U S & Canada. $10 Europe S15 elsewhere 

Nan~------------Address ____________ 
Ci1y_______ s1a1e _ Zip __ 
Counlry ____________ 

PhOne 1- l---------
Paymenl by· o Check o PO o VISA o MC 
Card # ________b:p-1_ 

6S 

Hontmann Software Design Corporwtlon 
140 E. San Carlos Street. Suile-#200 

P.O. Box 5039, San Jose, CA 95150 
(408) 298-0828 

hol1b1••·~ 

How are you currenuy producing your scien11flc 
documents? Are you using a 'golf ball' style 1ype
wnter? A regular word processor. hand lettering 
lhe special symbols? Are you ligt111ng against a 
'wha t-you-see-ls-del1n1tely-no1-whal-you-get 
system with a special command language? Or are 
you using one of our compeulors' overpriced and 
Inflexible products? Find out how Ch1Wnte1 can 
solve your SClentihc word processing problems 

" - Cx- µ)z 

-
1
- Je~dx 

-rz;: -· 
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System clock 

I l I I 1 

29000 address valid ~ 1 Address bus freed for datb accesses 1 

~ltt 

Instruction burst request IBREQ \:'---___...__ ;'; 

_ _._I __,. I I I I 

Instruction request IREQ \ / 
1 

: 

I~ ~· ------___._____..._________ 
Instruction data valid 

Burst mode 
Cycle 1 Cycle 2 Cycle 3 Cycle 4 1 Cycle 5 1 Cycle 6 1 suspended1 1 1 

Figure 4: The riming ofa short burst-mode instruction-fetch access. Notice that the instruction fetch overlaps with the 
beginning ofeach cycle excepr the first. 

System clock 

I I 


CPU address bus 
 ------<(.,___:_Ad_d_r_e_ss_n_......__,)>---- : 
Bank 1 lncrementer address - < ; : : : x n+4 X............_
n x-- n+-2............ ; 


Bank 1 data valid ~-------.----c:~ I ~>--...----C~>--...----
Bank 2 incrementer address r,_ :r--x : n + 3 x : n + 5--<(--.,,.....---,--n : 

Bank 2 data va.lid 
I 

1 Cycle 1 1 'Mlit state 1 Cycle 2 Cycle 3 1 Cycle 4 1 Cycle s Cycle6 

Start 

Figure 5: The timing for an interleaved instruction-burst access. Notice that the access switches back and forth between the 
two data banks. This process avoids the wait between accesses 011 a single bank. 

keeping the memory clo ely coupled to 
the CPU . I cho e SCRAM for in truction 
memory. but due to the performance pen
alty incurred by SCRAM page-miss 
cycles, I selected SRAM for data mem
ory. Size con ideration then led me to 
choose 512K bytes of 64K-bitx4 chips in 
both technologies. It 's intere ting to note 
that the 512K bytes of SRAM costs al
most I 0 times what the same amount of 
SCRAM costs. 

The performance simulation shows 
that the penalty for using SCRAM in the 
instruction memory was about 10 percent 
in this case. Although that may seem 
quite hjgh, if you run the simulation for 
the same parameters using a 512-word 
page size (which is what you would get 
with I-megabit SCRAMs), the penalty is 
only 2.3 percent. 
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The usefulness of these new memory 
designs i intimately interwoven with the 
soprustjcation of the software they wiJl 
execute. It's obvious that the early ver
sion of the Meta Ware C compiJer (and as
ociated run-time libraries) that I used 

makes frequent branches or calls that are 
not withm the current page of 256K-bit 
SCRAMs. The real performance poten
tial of these new architectures will re 
quire further development of compiler 
and linker technologies. For example, 
placing small subroutines in-line rather 
than caJling them makes a major ruffer
ence in the perfonnance of SCRAM
based systems . 

Pushing Beyond 

In 1985, the perfonnance of microcom

puters rivaled that of minjcomputers. 


When the DSl-32 achieved 1500 Dhry
tone (August 1985 BYTE), it was cause 

for celebration; yet today's high -end 
personal computer is capable of much 
greater performance . 

Today 's RlSC microproce ors aim 
their performance squarely at the super
computer user. Consequently , they are 
pushing operationaJ speed beyond the 
capabilities of current computer systems. 

As both hardware and oftware archi
tectures change to complement the im 
provements in the CPUs them ·elves , a 
world of performance wilJ open up that 
we couldn't even dream of ju t 3 years 
ago. • 

Trevor Marshall , Ph.D., is chief engi
neer at Yarc System Corp. in Thousand 
Oaks, Califomia. 



WYSEpc 386 SYSTEMS 
Standard Fea tures 
• INTEL 80386 Proce$SO( Running ol 16 MHz 
• Phoenix B1os 12 MB Floppy Drive 
• I MB of 0 Wait Stole Static Rom 
• Up to 24MB of True 32 Bit RAM 
• Socket for 80387 Moth Co·Processor 
• WYSE Window System Status Display 
• 2 Ser1ol and l Parallel P«ls 
• 220 Wott Power Supply 
• MS-0053.3-GW-BASIC 
• 11 Slots.oR.eol Time Cock 
• 102-KEY Enhanced PC -S~e Keyboord 
• 20 MB 28ms HARD DISK DRIVE 

Model 2108 System $2,295 
Model 2112 System $2,745 
Model 3216 System $3,940 

XENIX 
&_ ~ 

. I I I / ·::_ ' _. 

PCMOS/386 - -· - : : 

MONOCHROME SYSTEM 
• Hercules Graphics Compotoble 
• l extra Porotlel Port 
• 720 x 350 Resolution 
• 132 Column by 25 or 44 Line Mode 
• WY530 14 Inch H1 Res Nv:x11lar 

EGA COLOR SYSTEM 
• H1 Res 640 x 350 EGA Color 
• CGA. MDA &HGC Compatible 
• 7 52 x 410 Drivers Included 
• Autosw1tch1ng with CGA emuloflon 
• wY-l>AO EGA Color Monitor 

WYSE pc 286 SYSTEMS 
Standard Fea tures 
• INTEL 80286 Processor 
• M.odel 2108 Running ot 8 MHz 
• Model 2108 512k RAM Stondord 
• Model 2112 Running ot 12-5 MHz 
• Model 2112 IMB RAM Stondord 
• Phoenix B1os L2 MB Floppy Drive 
• MS·DOS 3.3 GW·BASIC 
• Small Footprint 
• I Sertol & Porollel Port 
• 102-Key Enhanced PC-Style Keyboard 
• WYSE Window System Stotus Disploy 
• 20MB 28ms HARD DISK DRIVE 

Mode/ 2108 System $1,795 
Mode/ 2112 System $2,245 
Mode/ 3216 System $3,440 

Model 2108 
Madel 2112 

SYSTEM UPGRADES 
• 2108 Moth Co-Processor $185 
• 2112 Moth Co-Proces50r $350 
• 3216 80387 Co·Proce550r $500 
• 360k 525 Floppy Drive $99 
• 720k 3.5 floppy Dnve $155 
• 1.44 3.5 Floppy Drive $179 
• 1.2 MB 5.25 Floppy Drive $155 
• 41MB ST 251 Hord Disk Drive $210 
• 71MB Hord Disk Dnve $660 
• BOMB 4096 Hord Did<. Dme $660 
• l30MB Pr om Hord Disk Drive $1780 
• wY·60 Termlnol $455 
• NEC MULTISYNC II $150 
• NEC MULTISYNC gs $99 
• 1200 Baud M.odem & Software $99 
• 2AOO Baud Modern &Software $199 
• PC MOS/386 5 Usar OS $495 
• SCO XENIX 286 $499 
• SCO XENIX 386 $599 

NEW VGA COLOR SYSTEM 
• H1 Res 1280 x 600 
• 256 Colon from Polette ol 256.000 
• Implements all 17 VGA mode~ 
• 640 x 400 & 512 x 480 
• NEC MULTISYNC II N\on1tar 
Model 2108 System $2,545 
Model 2112 System $2, 995 
Model 3216 System $4, 190 

470.~ 
1-800-638-9628 
Fax# (301) 258-2753 
For information call 
(301) 963-5800 

Orel~ 341 on Reader Service Card 
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Online Access has been roaring down the tracks for a year now, taking 
advertisers full speed ahead to business professionals and information special
ists. These one million-plus business people use online services to get their 
business information. 

And they use Online Access to do it. 

The information industry and Online Access are picking up speed all the time. If 
you're trying to reach an information-savvy audience-95% professional/ 
managerial; HHI $88,000; 250,000 readers per issue-hop on board. 

Call Robert Jordan today to reserve your space. ONLINE ACCESS 
1-800-922-9232 
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HYPERTEXT 
Hypertext lets you link related concepts, logic 
or procedures. It adds awhole new dimension to 
written material like training manuals.help systems 
and reference works. Hypertext allows users to 
access information in anon-linear fashion by follow 
ing a train of thought. Hypertext lets the reader 
control the level of detail and the type of information 
displayed. But that's just one side of the coin. 

KNOWLEDGE PROCESSOR 
The age of packaged koowleo;Je is up:>n us. 
PC's now have the power to manipulate, store 
and retr ieve knowledge using KnowledgePro, 

f t.:.a~'~'~:.i&:ir.l:.i;,l.w::I'\ and • II I I' I 

KnowledgePro Is the f st s tern to provide an 
ettective,simple and a eti edium for the com
munication of knowledge n d 

Big corporations can o 
systems for internal use q c ly and without 
expensive Al training. Ind i u Is can author 
knowledge bases for comrnerci I ucational use. 

A LANGUAGE FOR 
EXPERTS 

EXPERT SYSTEMS 
The oth er key ingredient to real exchangeof knowl 
edge via the computer is control by the author. 
That's why integration of hypertext and expert 
systems is such a breakthrough  It lets communi
cation take place between teacher and pupil,author 
and reade1. expert and novice. It lets each side 
REACT to what the other says. 

I 

KNOWLEDGEPRO 
KnowledgePro is a totally new development envi
ronment created by Bev and Bill Thompson.It costs 
$495 plus $5 shipping and handling and runs 
on IBM PC, XT, AT or PS/2 with 512k memory. 
KnowledgePro is not copy-protected and there are 
no run-time fees. A working demonstration disk is 
available for $30 with lull credit towards purchase 
of KnowledgePro. Call tod copy. 

TO ORDER 
Call 518·7663000 (American Express, 
Visa, M/C accepted)or mail yo ~, 
today. Check,, 

KnowledgePro is for experts beeause It 
provides a wide variety of structures to 
work with. It has many advanced features. 
like inference, list processing, topics, 
procedural control and inheritance. You 
can write new procedures in other lang
uages and interface to other programs. 
You can read DBASE Ill and LOTUS 123 
data directly into the knowledge base. 

Knowledge Gaien c. 
473A Malden B · ge Rd. 
Nassau, NY 23 

The run-time v ion of KnowledgePro 
is free on t electronic networks or 
$15 from nowledge Garden complete 
wilh u ul example applicatlons. 

Published by() 

Kn:J:ge

GARDENInc. 


A TOOL FOR 

BEGINNERS 

KnowledgePro let's you communicate 
knowledge, easily and without spending 
weeks on the details. KnowledgePro 
handles the details for you. It provides 
easy access to colors. windows and 
mouse control. It's been called the BASIC 
of the BO's because anyone can get 
results quickly - and then grow into more 
sophisticated features at their own pace. 

Another Intelligent 
tool In the 
Knowledge Garden 
famlly of products. 

IBM Is a reo1s1ered trademark ol lniemalional Business Machines Inc. KnowleooePro Is a uademark of Knowledoe Garden Inc. 
DBASE Ill ls a trademark ol Ashton Tate. LOTUS 123 Is a l!llllstornd trademark of Lotus Development Colll 
Photo· Tellermoll C 
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Microstat-11 will have you up and running in 5 minutes 


perat1ng M1crostat II couldn' t e 
ms1er. o man.er what your 
stattsucal n s are. Simply select 

he options you need rom he menu system 
with a keyboard or a mouse and our 
answer 1s available instantly. No complex 
commanci langua s to learn. On-line help 
1s only ..t ke troke awd I Plus. 1t only 
akes th1 ee disks to opera e he program. 

M1crostat-ll 1s simple o use and fas I 

The 111 Selling M icro Statistical 
Package is Even Better! 

M1crostat 1s by far the most popular 
micro statistics package of all rime. Tens 
ot thousands of sat1s 1 d customers have 
relied on M1crostat since 1979 for all heir 
sta is ical needs. Micros at has been used 
for every application 1magmable from check
ing he brine content of tuna 1sh ·o keeping 
game stausncs for an NFL football earn. 
Already &1 of he Fortun 100 compantes 
have purchased M1ctrostat. Virtually every 
maJOI un1vers1ty 1s presen -1y using 1cros t 
and over 10.000 copies have be n sold o 
the US governmen . M1crostat-ll 1s even 
better! 

The Coverage You Need 
1crosta 11 has the stat1st1cal tests you 

need. Just some of the area of coveraqe 
are descrip 1ve stat1St1cs. A OVA. correla 
tion and regression (with stepwise). time 
series. hypothesis testmg. nonparame ncs. 
crosstabs and chi square. probability dism
buuons. scatterplots. plus a lot morel 

Easier Installation 
M1crostat II provides all this power with 

only 3 disks and can run on a hard disk or 
a nappy disk sys em with two drives. Our 
competitors use up to 2 1 disks and most 
require a hard disk. Plus Microstat- 11 1s not 
copy protected. 

Even Greater Flexibility 
'Ne have completely redesigned he data 

management section to include fea ures our 
users have requested. You can have unequal 
cases 1n he same file. aliased variables. 
missing data. range checking. and bu1I -m 
scalars on dalil entry. plus other new fea 
tures. You can even use a mouse! 

or your money back. 

Improved Speed and Interface more time. You on· have o rerun a test 
M1crostat-ll 1s 8 times dSter than ou1 o see output hat has scrolled o the 

own M1crostat version 4.0 and almost twice 
as fas as the competition. This exceptional 
speed was achieved without any loss of Introductory Pr ice Just $395 until 
accuracy. When runnmg descnpt1ve sta July 1. 1988 
isllcs the results were staggering (can be Microstat-11 is being offered at the low 

even faster with a numenc co-processor) : mttoductory p1 ice oiJUSt 5395 complete. 

-

1--------------~--1 Want Just a peck at M1crostat II? We'll send 
• ouademodtSkandmanual OrJu 519.95 
Mlcrostat·ll . . , ... . ...88 !llCOnds Also. a generous upda e program 1s available 

or our loyal M1crostat customers. Just 
1nqu1re. 

Leading Competitor 
Absolutely Guaranteed 

We are so sure hat 1cros a 11 will 
saris all your stat1st1c needs that we will 

-•nom offer a 30 da no nsk money-back guarantee. 

Make statistics easy. order
The user mterface has also been greatly 

Microstat- 11 today!
improved. A full -model regression on the 

infamous Longley data takes only 9 strokes 

with Microstat-11. One competing package. 
 1-800-952-0472 
which claim o have the easiest command 
structure. requ ires 88 strokes. Plus. a Ecosoft Inc. Circle 96 on Reader Service Card 
speci 1cally designed reversable scrolling 6·113 1 College Aw . Sui e 101. 
feature has been added to save you even Indianapolis. I 220---- copy(s) o D Please send me __ -----M1crostat II and a complC'te 

manual at the l o~~ introductory price o 5395.00 

I 
D Please send me __ copy(s) o Microstat-11 Demo Disk nd 

summary manual or just S 1 .95 
1Yes! 
I 1-soo Ad $4 per packa e tor UPS sh1pp1roq char ~. lnd1dlkt residents add 5 

sales tax.gsz-0412 Fonn,Jl: D S "IBM f' 3 1, .. ln I ns 1 ~ I Zmcg 

O Please send me a M1cromr II brocl1ure. 

I D Please send me mformation on upgrading my Microstat 
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Steve Ciarcia 

The SmartSpooler 

Part 2: Software and Operation 

SmartSpooler can function as 

a complete remote data-processing 

computer to analyze data 

Last month, I introduced my version of the uJti
mate printer buffer: SmartSpooler. While Smart
Spooler has 256K bytes of memory and supports 
both serial and parallel printers, it also has fea 
rures that improve its versatiUty and ease of use. 
These features include a "switchbox " capability 

(i.e., for routing serial or parallel computer input to serial or 
parallel printer output), multiple-<:opy printing, a single-sheet
feeding mode, and buffer capacity indicators. Also, you can 
daisy chain multiple SmartSpoolers to control a whole network 
of peripherals. 

Most important, SmartSpooler is intelUgent. While I've pre
sented it primarily as a printer buffer, SmartSpooler lets a host 
computer completely control its operation. You can even down
load executable code to SmartSpooler. Rather than being 
merely a simple printer buffer, SmartSpooler can function as a 
complete remote data-processing computer that analyzes and 
interprets the data flowing through it. 

This month, I'll finish the hardware discussion by explaining 
the user interface and then briefly describe SmartSpooler's 
operation. 

Push Buttons and LEDs 
A 6821 peripheraJ interface adapter (PIA) neatly connects four 
front-panel push buttons, eight front-panel LEDs, and an eight 
position DIP switch. The PIA, which is IC24 in figure l, pro
vides two 8-bit ports (port A and port B) and four multipurpose 
handshaking lines (CAI, CA2, CBI, and CB2). The DTP 
witches connect to port A, which is programmed as an 8-bit 

input port. The switches ·pecify options like data transfer rates 
and operating modes . Figure 2 contains switch settings and 
functions. 

The four front-panel push buttons set configuration, pause 
the output, enter copy requests, and clear present settings. The 
combination of a simple resistor/capacitor circuit and a Schmitt
trigger inverter debounces each push-button input. The condj 
tioned inputs are connected to the handshaking lines, which are 
progranuned so that any switch closure will generate a CPU 
interrupt. 

The eight LEDs with current-Limiting resistors connect to 
port B. SmartSpooler sets this port up as an 8-bit output port. 
(Be aware that port B has the extra IO-milliampere current 
needed to drive the LEDs.) Four of the LEDs signify Smart
Spooler's operating mode: Config, Copy, Pause, and Clear. 

The remaining four LED indicate which ports are enabled: 

Par in (parallel in) , Ser in (serial in). Parout (parallel out), and 
Serout (serial out). During initial setup (Clear), these LEDs 
display the I/O port configuration (serial/parallel). When 
SmartSpooler is making copies (Copy) , these LEDs display the 
number of copies requested (1 to 4) and then the number of 
copies remaining to be printed. During normaJ operation, the 
LEDs indicate how full the SmartSpooler buffer is: 0 percent, 
25 percent, 50 percent, 75 percent, or 100 percent. 

The two DB-25S IBM PC-compatible parallel printer input 
and output connectors are mounted on the printed circuit board. 
I've mounted two 20-pin headers behind these connectors for 
the serial ports. These headers accommodate a pair of optiona1 
ribbon cables with DB-25P serial connectors on the end. You 
can operate SmartSpooler with either or both pairs of connec
tors installed . If you need only parallel-to-parallel operation, 
you use onJy the DB-2SS connectors. 

Buffer-Manager S<Jftware 

The basic algorithm at the core of SmartSpooler is a FIFO 

buffer manager. A FIFO, whether a single chip or a box like 

Smart Spooler, consists of an input port and an output port, con

nected by a buffer memory (perhaps 256 bytes for a FIFO chip 

and 256K bytes for SmartSpooler) . The buffer memory decou

ples the input and output data rates: fast dump from the com

puter, slow dump to the printer. 


A good analogy for a FIFO is a water tank with fill (input) and 
drain (omput) pipes , each pipe having a pump (see figure 3). 
The input can pump faster than the output, so the rate difference 
is absorbed as the'fank fills . As is true with the water tank, the 
FIFO has to handle two special ca es: full and empty. When the 
tank is fuU or empty , the respective pump (input or output) 
should be turned off. 

We can immediately dismiss the intuitive software aJgorithm 
for implementing a FIFO (i.e ., actually moving the data). While 
suitable for very small FIFOs, such an algorithm would choke 
on a fuJI 256K-byte buffer. Instead, we use a scheme called a 
ring buffer, which manipuJates input and output pointers, in
stead of actually moving the data (see figure 4) . 

Interrupts and Direct Memory Access 

You can divide the implementation of the FIFO into three com

ponents: detennining when an J/O port is ready for transfer, 

perfom1ing the transfer, and updating the pointers . 


You could use a pure software approach in which you poll the 
1/0 ports for readiness, transfer data with IN and OUT instruc
tions, and have the program update buffer pointers. However , 
this cheme has some problems. 

First, polling is extremely inefficient. Consider the typical 
case of simultaneous high-speed input and low-speed output . 
For each input character, you have to check whether the output 
is ready, even though it nonnaJly won't be. Actually, it's much 

continued 
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worse, since you also have to check for hand haking, front bytes. Eight-bit CPU like the HD64180-and even 16-bit 
panel switch closure, and a number of other mundane events. CPUs Like the 8086/80286-must monitor each acce s and cal
The overhead adds up quickly, limiting perfonnance. culate memory-management-unit (HD64 l 80) or egment

Second, oftware to acces the buffer and maintain the buffer register (80286) reload values to manage a large buffor. 
pointers is difficult to write for buffer sizes larger than 64K comi11ued 

Figure 1: Schematic for SmartSpooler's DIP-switch and LED 110 circuitry. A single 682 J peripheral-interface-adapter chip 
handles all the switches and lights. 
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Figure 3: A FIFO buffer is like a water 
rank, absorbing the difference between 
input and output rates. In a typical 
printer buffer task, the input is faster 
than the output. A basic function ofthe 
FIFO/tank is to control the pumps for 
the special cases oftankful/ and tank 
empty. 

Figure 4: (a) SmartSpooler's FIFO 
buffer operates using a ring-buffer 
algorithm that manipulates input and 
output data pointers rather than actually 
moving the data. The flowcharts 
shown here illustrate two key functions : 
(b) handling full and empty conditions 
and (c) checking for buffer wraparound. 
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The solution to the problem of inefficiency is to e11ploit the 
HD64l 80's excellent interrupt capabilities. SmartSpooler's 1/0 
is totalJy interrupt-driven, including the serial and parallel ports 
as well as the front-panel switches. Table 1 lists these interrupt 
assignments . 

To solve the problem of large buffer maintenance, Smart
Spooler uses the HD64J 80's direct-memory-access controller 
(DMAC), which has djrect access to the entire physical addre s 
space. Besides performing the actual IN and OUT operations, the 
DMAC maintains the buffer pointers (using built-in DMA ad
dress registers with auto-increment). Channel 0 is the input 
channel, configured to perfonn 1/0-to-memory DMA . Channel 
1, as output, is configured for memory-to-1/0 DMA. 

Usually, I/O DMA occurs by request of the I/O device itself. 
Unfortunately, this doesn't easily handle special cases like 
buffer full, buffer empty, Pause button, copies, and handshak
ing. To get more fleribilit)'.j~QtSpooler uses a "soft" DMA 
technique. The HD64 l 80 inputs are connected to CPU 

Table I: Smarr Spooler takes full advantage ofthe 
HD64180's interrupt capabilities. Note that rhe NMJ 
and TNTO signals are also gated with XBUS inputs, 
allowing 110 expansion boards to use them. 

NMI : Not used (parallel output port ERROR input is optional) 
INTO : Parallel input port 
INT1 : Parallel output port 
INT2 : Front-panel switches 
PRT(Timer)O: Software delay timer 
PRT(Timer)1 : Real·time timer 
OMAO: Not used 
OMA1: Not used 
CSl/O: Not used 
ASCl(UART)O: Serial input port 
ASCl(UART)1 : Serial output port 

110 ports instead of directly to the 1/0 peripheral ports. This lets 
the software initiate DMA . 

Hands Across the Buffer 
Both input and output ports need to provide handshaking. On 
the input side (host to SmartSpooler), the host must be signaled 
to stop when the buffer fil ls, to prevent overflow (remember the 
water tank example). On the output side (SmartSpooler to 
printer), SmartSpooler needs to pause when the printer is busy 
print.ing or goes off-line. In the fonnal world of data communi
cations, this is known as flow control. 

Flow control requires hand ha.king, which is a way of convey
ing start/stop infom1ation between the various devices. Hard
ware handshaking uses extra signal lines dedicated to flow con
trol. Software handshaking conveys flow-control information 
over the data channel itself. 

The Centronics parallel interface uses hardware handshaking 
signals: STROBE, "ACK, and BUSY. The RS-232C ports pro
vide both hardware handshaking (R.'fs and Cl'S) and software 
handshaking (XON/XOFF) . 

The problem with serial handshaking (lITS, <:TS, and 
XON/XOFF) protocols occurs when the receiver can't shut off 
the sender in time to prevent overflow. Those of you who have 
spent time trying to get terminals or computers to run at 19 ,200 
or 38,400 bits per second know what I mean (the beeping termi

nal syndrome). Also, some sending devices check for hand
shaking only at the end ofeach line, rather than for each charac
ter. To avoid overflow, SmartSpooler's serial port drivers 
incorporate a 256-byte "pad," a.tlowing plenty oftime for hand
shaking delays. 

Local, Test, and Host Modes 
SmartSpooler's operating mode is determined at power-on by 
DIP-switch settings. 

Local mode i the normal mode of operation. In this case, 
SmartSpooler enters the default port configuration (parallel to 
parallel) and is ready to spool incoming data. Using the front
panel switches and LEDs, you can enter commands to change 
the port configuration, pause the output, and request copies. 

Test mode works with a standard RS-232C tenninal con
nected to one of the serial ports (see photos la and lb). Instead 
of entering the pooler routine , SmartSpooler executes a built
in monitor program, which contains routines to test the ports. 
switches, and LEDs, as well as a complement of traditional 
monitor commands (display, enter memory, and so on). Test 
mode is useful for diagnosing hardware, cable , and host driver 
software problems. 

Host mode lets the host computer download commands to 
continued 

Photo 1: (a) This scree11 shows rhe commands available while SmarrSpooler is in lest mode. (b) From this screen, you can 
individually test all four buttons, all eight LEDs, and all eight DIP switches. The right-hand column shows the SmartSpooler 
modes for several different DTP-switch settings. Whatever setting is last selected detennines the default mode SmartSpooler 
enters when you reset it or power it up. 
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Operation Summary for SmartSpooler 

Power--00: 
• Clear LED goes on. 

• Config LED goes on , and the default 
port configuration is shown. 

• Clear LED goes off, 	and the LEDs 
switch to show buffer capacity . 

• SmartSpooler is ready for operation. 

Changing the port configuration, 
changing the pause mode, and 
aborting printout: 
• Push the Clear button. 

• Push the Config button to change the 
port configuration and the Pause but
ton to toggle the pause mode onloff. 

• Push the Clear button 	 (Clear LED 
off) to start SrnartSpooler operation. 

• The LED 	 switch from bowing the 
port configuration to monitoring the 
buffer capacity. 

Suspending/resuming printing: 
• 	Push the Pause button to suspend 

printing. 

• Push the Pause button again to resume 
printing. 

Making copies: 
• Pre 	 Clear prior to sending document 

to copy. 

• Send the document to SmartSpooler. 

• Push the Copy button. 

• Push 	the Config button to select the 
number ofcopies (0 to 4) desired . 

• Push the Copy bunon again (Config 
LED off) to finish the copy request. 

• The Copy LED will remain on until 
all copies are printed. 

Single-sheet prinUng: 
• Make sure you've selected 	the pause 

mode during power-on or Clear setup. 

• 	Make sure your computer transmits a 
formfeed character to SmartSpooler 
prior to each new page (including the 
first) . 

• When the Pause LED goes on, insert a 
new page into the printer. 

• Push the Pause button to print the next 
page. 

Check buffer capacity, port config
uration, and the number of copies 
remaining: 
• During normal operation (Clear LED 

off), the parallel/serial IoJOut LEDs 
show percent full (0, 25, 50, 75, or 
100) the SmartSpooler buffer is, and 
the Pause LED controls print sus
pend/resume. 

SmartSpooler. One benefit of host mode i that it lets you u e 
software-instead of switches and LEDs-to set the port config
uration and serial port format (data transfer rate, start/stop bits, 
parity. and so on) . In fact, you can remove SmartSpooler' 
switches, LEDs, and corresponding circuits if you never use 
SmartSpooler for local mode operation. 

For the ultimate in versatility , the host can even download a 
new control program to totally replace SmartSpooler's control 
program. SmartSpooler's ROM vectors all HD64 l 80 interrupts 
through a RAM-based vector table, letting the new control pro
gram take over interrupt response. Combining SmartSpooler's 
hardware with optional XBUS expansion boards (e.g., the Cir
cuit Cellar Gf180 color grapb.ics display or the COMM 180 
modem/small-computer-system-interface [SCSI] board) and 
your own control program opens the door for lots of interesting 
applications. 

Using SmartSpooler 

SmartSpooler is easy to use. The following is a summary of spe

cific button functions . 


Pushing the Clear button stops any operation (1/0) in prog
ress, initializes SmartSpooler, and lights the Clear LED. Any 
data in the buffer is lost upon Clear. 

You use the Clear button in the following instances: 

• to change the port configuration 
• to change the pause mode 
• before receiving a document that will be copied 
• to cancel a printout 
• to finish the Clear request (Clear, Config, and Pause 

LEDs off) 

The Pau e button has two function , one after the Clear but 
ton is pushed and another during normal operation. After 
you've pushed the Clear button (Clear LED on), pushing Pause 
toggle the pau e mode on or off. When pause mode i on 
(Pause LED on), SmartSpooler will suspend output after trans 
mission of a forrnfeed character to the printer. Use this mode for 
single-sheet feeding ; position the next sheet and push the Pause 
button (Pause LED off) to resume printing. When pause mode 
is off (Pause LED off), SmartSpooler will not check formfeed 
characters. Use this mode when printing continuous (i.e., 
platen or tractor-fed) fonns. 

Push the Copy button (Copy LED on) to make copies of 
everything SmartSpooler has received since the last Clear. 
Then, increment the number of copies desired by pushing the 
Config button (Config LED blinks) . 

The LEDs show how many copies are selected: One LED on 
means one copy (plus original); four LEDs on mean four 
copies (plus original). After entering the number of copies de
sired, push the Copy button again (Config LED off) to complete 
the copy request. 

The Config button toggles the 1/0 (serial or parallel) port 
configuration when the Clear LED is on. The configuration is 
reflected on the parallel/serial In/Out LEDs. 

Two Functions 
SmartSpooler is actually two projects. One of these is a high
performance printer buffer; the second is a configurable intelJi
gent peripheral controller. Most people will assemble it as a 
printer buffer, but others will find application ideally suited for 
the host programmed mode. While SmartSpooler is not a trivial 

continued 
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project, you can extend it to perform tasks that separate it from a 
mere buffer. One possibility is to use SmartSpooler between a 
host computer and a modem to filter incoming data, initiate and 
time call , or encrypt and decrypt data. 

As a printer buffer, 256K bytes is more than adequate. How
ever, as a specific-application peripheral controller, Smart
Spooler might need additional capability . 

As I mentioned previously, it is not inconceivable to add 8 or 
16 additional 1/0 ports, a 20-megabyte SCSI hard disk drive, or 
the Gfl80 color graphic display to SmartSpooler through its 
XBUS expansion connector. The necessary hardware for such 
peripherals already ellists for SmartSpooler from previous Cir
cuit Cellar articles . 

Experimenters 

While printed circuit board kits for SmartSpooler are available, 

I encourage ~u to build your own. If you don't mind doing a 

little work, I will upport your efforl~ as usual. You can down

load a hexadecimal file of the executable code for Smart

Spooler's system EPROM (27128) from my bulletin board at 

(203) 871 -1988. Alternatively, you can send me a prefonnatted 
IBM PC floppy disk with return postage, and I'II put all the files 
on it for you (add $6 for the SmartSpooler User's Manual). Of 
course, thi free software i for noncornn1ercial personal use 
only. 

Next Month 
The first part of a two-part article on a two-channel "biofeed
back" EEG brain-wave analyzer. • 

/ 'd like to personally thank Tom Clllllrell for his extensive work 
on this project. Without his software expertise, I'd be hope
lessly mi red in an ocean ofbits forever. 

Editor's Note: Steve often refers to previous Circuit Cellar arlicles . 
Most of these past articles arc available in book form from BYTE 
Books, McGraw-Hill Book Co., P.O . Box400, Hightstown, NJ08250. 

Ciarcia 's Circuit Cellar, Volume I covers articles in BYTE from Sep
tember l9n through November 1978. Volume I/ covers December 
1978 through June 1980. Volume I/I covers July 1980 through Decem
ber 1981. Vo/ume !VcoversJanuary 1982 through June 1983. Volume V 
covers July 1983 through December 1984. Volume VI covers January 
1985 through June 1986. 

It 's virtually impossible to provide all the pertinent details of a project 
or cover all the designs I'd like to in the pages ofBYTE. For that reason, 
I have started a bin1onthly supplemental publication called Circuit Cel 
lar Ink, whicb presents additional information on projects published in 
BYTE, new projects, and supplemental applications-oriented materi

als. For a one-year subscription (6 issues), send $14.95 to Circuit Cel
lar Ink, P.O. Box 3378, Wallingford. Cf 06494. Credit card orders can 
call (203) 875-2199 . 

The following items are available from 

CCI 
P.O. Box428 

Tolland , CT 06084 

(203) 875-2751 

Inquiry 934. 


I. SmartSpooler RAMles full printed circuit board kit for parallel-to
parallel operation. Comes complete with printed circuit board and all 
printed-circuit-board-mounted components, including HD64180, IC 
sockets, SmartSpooler software on EPROM, and User's Manual . Less 
DRAM chips. SSOl -KIT ..... .. .. .. .. . .. ... . ... . .. ..... ... .. ... . .. ... . . $119 
2. SmartSpooler experimenter's kit for parallel-to-parallel operation. 
Comes with primed circuit board, crystal, HD64180 and plastic 
leaded-chip-carrier socket, software on EPROM, and User's Manual. 
Available only through September 30, 1988. SS02-EXP .. ...... .... . $89 

Optional serial port ribbon cai:>lcs are available. Call for pricing. 

The SmartSpooler design is available for licensing to qualified manu
facturers. Call for information . 

All payment hould be made in U.S. dollars by check, money order, 
MasterCard , or Visa. Surrace delivery (U.S . and Canada only): add $5 
for U.S ., $8 for Canada. For delivery to Europe via U.S. airmail, add 
$14. Three-day air freight delivery: add $10 for U.S . (UPS Blue), $25 
for Canada (Purolator overnight), $45 for Europe (Federal fapress), or 
$60 for Asia and el ewhere in the ~rid (Federal Express). 

There is a mult.iline Circuit Cellar bullet.in board srtem (runnfog TBBS 
2.0M) that upports past and present projects in BYTE and Ink. You are 
invited to call and exchange ideas and comments with other Circuit Cel 
lar supporters. The 300-/ 1200-12400-bps BBS is on-line 24 hours a day 
at (203) 87 l -1988. 

To receive information about the Circuit Cellar Ink publication for 
ha.rdware designers and developers, please circle 100 on the Reader 
Service inquiry card at the back of the magazine. 

Steve Ciarcia (pronow1ced "see-ARE-see-ah") is an electron
ics engineer and computer consultant with experience in pro
cess control, digital design , nuclear instrumentation, and prod
uct development. The author ofseveral books on electronics, he 
can be reached at P. 0. Box 582, Glastonbury, CT 06033. 

PC voicemail. nowonly$199. 
Watson® hailed by one 

reviewer as "the premier 
voice mail station" at $498, 
is an even better value at 

$199. Watson eliminates 
telephone tag and gives you 

big-system features like auto speed-dial, auto 
answer, mes.sage forwarding, and built-in 300/ 

1200 bps modem. For an ear-opening 
business applications demo, 

call I (800) 6·WATSON (in Mass., (617) 
6.51-2186). Tu order, call 1 (800) 533-6120 
(in Mass., (617) 6.55-6066). 
Credit Cards Accepted. 

Natural Microsystems Corporation 
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This is the year of ttne dragon. 

Harness its r;power


arnd reap its good fortune. 

It 's a year that begins with a powerful array 

of computer systems designed, engineered, and 
manufactured exclusively by us...buslness I pro
fessional systems that proudly carry our name. 

Leading the way rs our new TCS 8000. Designed to 
harness advanced 80386 microprocessor technology, 

It Is remarkably powerful, extremely fast and extra
ordinarlly versatile. The TCS 8000 gives you all the 

strength of the MS·DOS,™ concurren1 DOS 386,™ PC 
MOS 386;r"" and the Incredible capabilities of OSJ2! M 

The TCS 8000 is equipped with 1MB of memory, 
but it will easily accommodate up to 16MB on the mother

boan:I by utilizing memory modules ...standard modules 
that dramatically reduce the cost of expanding 
memory ana Increasing memory access speed. 

As part of a network, in ., 
multi·user system, or as a 

stand-alone system the TCS 
SOOO's performance proves that 

every detail has met Tatung's 
unoompromlsed quality 

controls. ~---w-

Like the ancient dragon, the TCS 8000 is a symbol of 
power and good fortune. It will provide your customers 
with tremendous value, and you with superior profit· 
ability. Indeed, the excit ing new TCS 8000 Is destined 
to be a genuine "fire breather:t 
For complete detafls and specifications. call toll-free: 
1·800·421-2929 Ext. 256. 



MackDOS lm 

Will Blow You Away!! 


MackDos is an Icon 
based user Interface BENEFITS: 

- Easy set-up using on screen 
mini-form.FEATURES: 

-Instant access to applications via - Make your own Icons for 
screen icons. flexible user interface. 

-DOS conunands executed al the - Much more intuitive than old
click of mouse. fashioned menu systems. 

Secretaries love itl 
-Each program can be configured 
to pass environment settings and - Much less memory conswnp
command line arguments to the tion than Windows. 
application. 

- Provides standardized user 
- Set up allows calling lhe entry point.
application from any sub
directory. - Gives both novice and 

experienced users the most 
- Fast, crisp graphics makes you common DOS commands 

feel like you are sitting in front instantly.
of a Macintosh. 

- FuU featured Icon Editor - Password protection
included for Icon customization. 

Mouse 
Madntosh is a tradLfllilrk ofApplt Comp111er, Windows is a tradtmarlc ofMicrosoft Corporation . De11/ers Welc~. 512K Memory 

- Up to 35 Applications 
on the screen simulta
neously. 

- MackDOS even runs 
Windows!! 

TXM, Inc. 
Box 5142 
Cary, NC 27511 

Order Li ne: 
(919) 467-6855 

MC,VISA 

- Variable colors to 

ease eye strain. 

- Great for hard disk 
organization or for 
new user access. 

ALL THIS FOR... 

$!iJ.95! 

Super Deal! !! 
Order Today! 

Requirements: 
Graphics Monitor 

DATABACKtm 
DATABACK 11 a koy1trako saving, rosidont program. h moniors ovory koyotroko 
and, at 11aer dolined Intervals, anvet tho ko)'ltroke110dllk rao. II a poworfllllure 
OCCl/fl, a "hot' k&y will reatore tho da1a ... II tho user wero '1Clu:ily ro-typlng tho In· 
lotlTlllllon. DATABACK wil pay lor laell the liral time you uae IL 
DATA.BACK olle111 the following lea.lures : 

• US6r dolined 011ve inlorvals (dnlined in nurrber of keystrokes) 
• Worii.1 w~h floppy diska or hDJd diaks. 
• VDJiable ~me reminder to tave data. 

·Easy lo usa via •croen plOfll>lS . $69.95 
• Can 	bo used lo automat& p1ooesses, presentationa. or 
demonstralkms. 

• kl....r tor u08 with edllora , aproadshools, llnd word proca5'ors. 
- Great tor portables or laptops. 

Turbo Gun 
Turbo G It a graphlos dovelol)rrO)nl environment lot C. Suppottod dioplays '1cludo VGA, EGA. 
CGA, and Horculos. Display suppon d~ not roqu~o memory rosidonl dovlc.t drlvo11. Dovico 
driver support Is Included lor HP and Houston Instrument p!ottora, and Epson 11yte gu1phics 
prlnt•rt. A programming hook and ex""""los are provided lo develop one'• own devico drive,.. 
Turbo G has 60+ function• including llnos, circlet , a/CS, Ilda. vlewport, and user 000tdlnate 
windows . Hidden lino 1upp1ossion i• included lor 3·0 graphing. Thn oorrvnand oynlax is oany to 
use but poworful. Tho sourco is available. Ma.c:kOOS wM wrlllen us ing Turbo G. 

Library $79.95 

Source $149.95 
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Dick Pountain 

POP Goes the Macintosh 

POP-11, a powerful Al programming 
language, is finally 
available on a microcomputer 

or me , the ideal language would be an artful 

F 
blend of Pascal, Lisp, and Forth with a dash of 
Smalltalk and Prolog. From Pa cal, it would 
take clean syntax and block structure that can 
make programs both readable and beautiful. 

From Lisp , it wouJd take weak daca typing, list processing, and 
the notion that procedure are indistingui hable from data . 
From Forth, it would take the ideas ofextreme interactivity with 
executable subprograms, incremental compilation, and a simple 
compiler that the progrd.lllmer can understand and whose ser
vices you can invoke from a user program. From Smalltalk, it 
would take the idea that a class of data objects should have pri
vate access procedures, known only to class members. From 
Prolog, it would take the built-in pattern matching and database 
facilities . 

My ideal language appears to exist already. It's called POP
I I , a language I first di cus ed in a BYTE column in October 
1984. Unfortunately, SNAP, the simplified IBM PC version of 
POP that I wrote about in 1984, was never released; the project 
ran out of funding and time. Now things are looking up: A full 
implementation of POP-11, called AlphaPOP, is available for 
the Apple Macintosh . It requires a Macintosh running the Hier
archical File Sy tern (HFS) with 512K bytes of memory . It 
comes on either single- or double-sided disks . (See the text box 
"AlphaPOP for the Macintosh " on page 288.) 

POP History and Fundamentals 
POP- I I started life back in the late 1960s as POP-2, developed 
in the machine intelligence department of Scotland's Edinburgh 
University (the same depanment that produced the Edinburgh 
Prolog standard) by Robin Popplestone and Rod Burstall. It wa 
designed as a replacement for Lisp, with a more acceptable syn
tax that would make it easier to learn. After being used as a main 
research language at Edinburgh for years, it migrated to Su ex 
University in Brighton, England, where a slightly simplified 
version was ported to the DEC PDP- I I and christened POP- I I . 
(For the rest of the article, I will refer to it simply as POP.) POP 
was designed e pecially to put powerful artificial intelligence 
(Al) programming techniques into the hand of noncomputer 
people; at Sussex, it was used in computing courses for arts and 
literature students. It has found widespread use in European Al 
departments, as has its relative, POPLOG- a combined POP/ 
Prolog system for the DEC VAX . 

POP is an incrementally compiled language, like Forth or 
Microsoft's QuickBASIC 4.0. New procedures are compiled into 

lllusuation by Chris Spollen © l 988 

a heap-ba ed dictionary in which a procedure can appear only 
once. Whenever you recompile a procedure, its name remains 
in place but the old code record is freed, eventually to be gob
bled up by a garbage collector that operates automatically when 
heap space gets too low. Procedures are compiled into a stack
ba ed virtual machine code that has only 17 instructions. You 
can define new language keyword by using a set of procedure 
that directly compile these virtual machine instructions . This 
way, you can alter not just the surface syntax, but the compiler 
itself; for example, you can add new control structures to POP . 

POP is a highly interactive language, rivaled in this respect 
only by Smalltalk-80. Anything you can do inside a procedure 
(including looping), you can also do directly from the keyboard , 
and vice versa . It" a weakJy typed language, like Lisp , so the 
same variable could , at different time , hold a number, a string, 
a list, a procedure, a vector, or one of many other kinds of ob
jects. You can predeclare variables as in Pascal or C, but if you 
don't, POP will declare them for you (with a message saying 
that it has done so). 

It supports integer, big-integer, and floating-point arithmetic 
(the latter are called decimal numbers) , and , like BASIC, it's 
happy to let you mix the types in a calculation, perfonning auto
matic type conversions. Many trigonometric, logarithmic, and 
transcendental functions are built in , including even the hyper
bolic functions. Decimal precision is up to 16 places , and you 

continued 
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POP GOES THE MAC 

can choose to output any number of places . You can also com
pute in any number ba e up to 36. 

An assignment statement in POP is written from left to right, 
the assignment operator being repre ented by the -> symbol; 
it's best to think of it as meaning "goe into ." So, [cows dogs 
pigs] - > x; puts the list on the left of the - > symbol into a 
variable x. I could have predeclared the variable by vars x;. 

Input and output parameters for procedures are declared sep
arately . In th.is procedure definition, 

define add_ en(numl) - > num2; 

numl + 10 - > num2 ; 


cnddefine ; 


the output parameter i caJled num2. 

Stack-Based Architecture 
POP is a stack-ba ed language, using an open stack like that in 
Forth to pass all its parameters. Mercifully unlike Forth, how
ever, POP looks after the tack contents aut0matically so the 
progranuner need not worry about them. Named output vari
ables are just placeholders provided for readability , the results 
actually being left on the stack. The => opera!Or prints the 
whole stack contents destructively and is smart enough to rec
ognize all the available data types and print them in a suitable 
format. You can inspect the value of any item using the print 
arrow(=>). So, add.....ten(J) =>prints 13 on the screen, while x 
=>prints (cows dogs pigs]. 

One consequence of the stack-based architecture is that POP 
can easily handle procedures that take variable numbers of input 
parameters or produce variable numbers of results . Such proce

dures are very useful in certain problem domains, especially 
when returning lists . For example, you can make a Ii t of the 
first ·100 integers in POP like this : 

(\ for i from 1 to 100 do i endfor %] 

-> inls; 


The% symbols tell POP to evaluate the expression lying between 
them; otherwise, the actual source code would have been as 
signed to ints as a list. The for loop could be replaced by a 
procedure that returns a variable number of results. 

POP ha a rich et of control tructure , including ones for 
list manipulation and pattern matching. Syntactically , they are 
all fulJy (if verbosely) bracketed by adding end to the opening 
word, a in if . .. endif, until ... enduntil. Hence, Pascal ' 
begin ... end and C's curly brackets need not enclose code 
blocks . I love this featu re, and I marvel that so few languages 
adopt it (Modula-2 omehow stumbled at the last hurdle) . 

The for loop has several special forms for iterating over lists , 
which is usually more efficient than using recursion, though re
cursion i upported too. Con ider lhe clarity of lhis imple list 
reverse procedure: 

define reverse (lis 1) -> list2 ; 
[] -> list2 ; 
for item in ljstl do 

item : : list2 - > list2 ; 
endfoz:; 

enddef ine ; 

continued 

0!) SYSTEMS DESIGNERS 

POPLOG 
the power of 3 

Featuring 

3 Integrated incremental compilers: 
Common Lisp, Prolog and Pop-11 

Multi-language programming fully supported 
Dynamic external loading of C, Fortran, Pascal... 
Integral language-sensitive, full -screen editor 
Over 600 installations worldwide 
Running on VAX/VMS, VAX/UNIX, Sun-2 & 3, 

Apollo, HP-9000 .. . 

Systems Designers 
Scientific Division 
55 Read's Way 
New Castle, OE 19720 
USA Tel. 800-888-9988 

Systems Designers 
Artificial Intelligence Business Center 
Pembroke House, 
Pembroke Broadway 
Cambertey, Surrey GU15 3XO 
ENGLAND Tel. 0276-686200 

Providing the Power of 3 for rapid solutions to your software development needs 
6D Systems Designers, a leadlng lntematlonal consultancy - offering a full-range of services 

• expert systems • Industrial systems • communications • financial systems PC demo disk: $25 
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HP 
+ADOBE 

+QMS 
 --

It's no secret, in the laser printer world, you select Posc:Scripc standard on our LaserAct II primer which is 
e ic:her P t cript or HP La e1Jet compacibilit . Yc u buy already fully compatibl to the LaserJet eries II . 
your printer from HP, your board from QM and your The LaserA t II offi rs 512K memory, upgradable to 
oftware fr m Ad be. 4.5MB, 50% faster throughput than HP LaserJet erie Il , 


Destinypulls it all together. and can becom a full HPGL plotter with vector graphics 

Thanks to o ur LaserAct II"' laser printe r, our Page features. Four months on-site service from TRW is standard. 


Styler (Po c:Script language compatible) oftware and Destiny's Page tyler softwru·e technology also extends 

Page tyl r board. We go beyond HP LaserJet ri II com co upgrade HP LaserJet erie , Canon LBP eries, and 

patibility by offering complete PostScript compatibili ty Acer LP erie laser printer u, er for Post cripc compat

with our own Page tyler software embedded in ou r ASIC ibility at a much more affordable co t. 

proce or for the IBM PC add-on board. The boards, 


NUlc-.111'J P\JMScnpl~u'Jdal'l.lfbi:IAdobr ~..... tnc tlP~l..-cljn ~uwkm;wb.~lfttnl.fxb'd ......MJ ...~iin .. 
~d~~)l.ci-Qf.6b.1~1. cl~t,,.,._._, • • ~.1NJCJ1b.'tn~l.JW'••~<IC'~~1,...printers and software offer full compatibility for the 

~-
DESTINY 


Destiny Technology Corporation 
930 Thompson Place 

·unnvvale, califomia 94086 
. ( 408) 733-3171 

Se u at COMDEX pri.ng '88 at booth #5032 
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POP GOES THE MAC 


AlphaPOP for the Macintosh 

A lphaPOP 1.0, the first commer

cially available version of POP-11 
for microcomputers, exploits the Macin· 
tosh user interface extensively. You can 
have several editor windows open on dif
ferent source files, and you can compile 
whole programs or selected procedures 
by clicking on menu options. A compre
hensive on-line help system provides a 
help window that explains the param
eters and actions of any built-in proce
dure. The package includes twO excel
lent printed manuals, one of which is an 
alphabetically organ.iud reference to all 
the procedures. 

AlpbaPOP can acces the ROM 
based QujclcDraw graphics so you can 
draw lines, rectangles and ovals (tilled 
with patterns if you wish) and display 
text in different sizes and foots. Picture 
are displayed in Graphics Windows, 
which AlphaPOP treats as POP devices, 
equivalent to files. 

What does AlphaPOP's high-level ex
pressive power cost in terms of effi
ciency? As with Lisp and Smalltalk, 
quite a lot. This is not the Ian~ of 
choice for real-time concrol systems. 
The Sieve benchmark runs in 168 sec
onds for 10 iterations, which is slow for 
a Mac D. The Sieve is hardly represent.a

live of POP's strengths, however; the 
program in listing l lakes 9. 9 seconds to 
read in an l lK-byte file and sort the re
sulting list of2420 word , while the re
verse procedure that I defined in the 
main text takes 1.8 seconds to reverse 
the final list. 

AlpbaPOP comes from Cognitive 
Applications, a firm th.at was started on 
the campus of Sussex University and in 
which the university has a shareholding; 
the programmers are all ex-Sussex POP 
people. The availability of POP on a 
personal computer has been a long lime 
coming because, even more than Lisp, it 
is a language that needs lots of memory 
and lots of proces ing power. 

AJphaPOP consists of a 240K-byte 
executable kernel with over l 20K bytes 
of source code for library functions. The 
memory manager adjusts its use of 
memory to the amount of memory that 
you have. While AJphaPOP will run on 
a 512K-byte Mac, I ran it on a 4-mega
byte Mac n.There was 2.4 megabytes of 
free space, which is enough to write se· 
rious programs. The Atari Mega ST is a 
future target machine. 

The next release of AJphaPOP shouJd 
be ready by lhe time this is published. 
According to the company, it will in-

elude some linle tweaks, such as the 
ability to store a defauJt environment on 
disk (e.g., macros and font to be loaded 
on start-up) and the ability to compile 
turnkey programs that can be launched 
without entering AlphaPOP. Cognitive 
Application's Ben Rubinstein infonns 
me that the company has successfully at
tached an AJphaPOP procedure IO a Hy
perCard button. 

AlphaPOP costs $400 with a special 
price of $300 to educational u er . 
Multiuser licences arc available. A de
veloper's version is in preparation, fea
turing lex.ical scoping, optimized compi
lation, processes. and full C and Mac 
Toolbox interfaces; it will be offered as 
an upgrade to existing users. 

You can get more information on 
AlphaPOP from: 

Computable Functions Inc. 
35 South Orchard Dr. 
Amherst, MA 01002 
(413) 253-7637 

Cognitive Application 
4 Sillwood Terrace 
Brighton 
East Sussex BN I 2LR 
U.K. (0273)-821600 

In a similar way, you can iterate on the uccessive tails of a Ii t 
by for tailiterns on list! do .... 

One of the pleasures of POP is its semantic consistency . All 
the data types supported (including user-defined types) have a 
set of similar operators for manipulating them . Moreover, the 
names of these operators are formed by adding the same prefix 
to the type name, so you can usually guess what an operation is 
called without consulting the manual. 

F<>r example, an operator that starts with is recognizes the 
type of its object. So isstring(x) returns true if xis a string, 
false otherwise . The equivalent for numbers is called 
isnumber( ) . You get the picture. 

A constmctor creates objects of a type (e.g., conslist() is 
the constructor for lists) , while an initialil.l!r creates initialized 
objects of a variable length type . A destructor breaks an object 
down into its parts (e.g., deststring() turns a string into a set 
ofcharacters). A subscriptor operator allows you to access items 
in a repetitive data structure Oike a List o r a vector), while an 
accessor docs the same for fields in a record structure; the name 
of an accessor is normally just the name of the field it accesses. 
F<>r e:wnple, the subscriptor for lists is called subscrl(), so 
subscrl(J, [cat dog pig]) would return pig. Because sub
scripting is used so often, there's a concise alternative syntax 
modeled on the normal array notation, so myl1st( 4 ) returns 
the fourth element of mylist. 

All types also have a print procedure (class_print) that 
knows how best to display them on the screen, and an updater 
that changes the value of an object. Updaters have no names; 
they are represented by the assignment arrow. So frog-> my-

list(J); replaces the third element of mylist with frog, 
using the updater for lists . 

Benefits of ModuJarity 
POP is object-oriented in a somewhat restricted sense. Because 
the class system in POP lacks inheritance, it is not usually pro
moted as an object-oriented language, but it achieves most of the 
benefits of program modularity . You can define new classes of 
object, and define the methods for operating on them, within the 
above-mentioned categories. What 's more, you can replace the 
existing operators for the built-in type . If you want Ii t to be 
printed out in some special way , you can write a procedure and 
assign it to be the class_print for list . 

In addition to these class-method operators, a group of uni 
versal operators works on most types. These are the equality test 
=; the identity test = =; the concatenator <>; length ( ) , which 
measures the size of objects ; dataword(), which returns the 
type ofobject; and explode ( ) , which is a universal deconstruc 
tor. If you apply length() to a string, it tells you how many 
characters are in it, but for a Ust, it returns the number of top
level items, and so on. The <> operator joins together two 
trings, lists, vectors, procedures, or records of the same type . 

There is a related operator, > <, which joins two objects of any 
type by concatenating their print repre entation into a string; it 
is often used for screen output. The equivalent of the Pascal 

wr i te( 'Tha t took ', coun t, ' seconds ' ); 

continued 
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Hardware Interfacing 

2831 $22.95 

When it's new and important in business or personal computing. 
The Computer Book Club has the information yo u need 

at savings of up to 50 % off publishers ' prices! 
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our Bonus Book Plan, with savings of up to 80% off publishers' prices. • Club 
News Bulletlns. t 4 times per year you will receive the Book Club News. describ
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How to get through traps with 

Quaid Analyzer 
Quaid Analyzer Is a powerful diagnostic tool 
that shows what Is going on Inside your com
puter. Since we developed Quaid Analyzer to 
unravel copy-protection, we had to Include ways 
of tracing In spite of the countermeasures used 
to block us. Some common ones are: 

Overwrite the vector for interrupt 3, so you 
can't use breakpoints. Quaid Analyzer can 
use any of the other 255 vectors for break
points Instead. 

Overwrite the vector for Interrupt 1, so you 
can't single step. Quaid Analyzer scrupu
lously saves and restores Interrupt cells 
when changing them. You won't notice 
changes to vector 1 except at the one In
struction doing the change. Step over it with 
another command. 

Checksum the program to detect 
breakpoints. Quaid Analyzer can report ev
ery Interrupt call . Since DOS programs have 
to call Interrupts for all system servlces, you 
get control frequently, and at revealing 
places. Single stepping Is unaffected by 
checksums. 

Manipulate the t flag to stop single stepping. 
Just avoid the single step key for one in
struction. Quaid Analyzer has two ways to 
step over a few Instructions. 

Point the stack over the interrupt vectors. 
Just ask Quaid Analyzer to catch the next 
system service call interrupt. The program 
will have to fix everything first. 

Of course, your own program probably doesn't 
have any tricks to block tracing. With a tool as 
powerful as Quaid Analyzer, it should be a sim
ple matter to diagnose It. 

Quaid Analyzer comes with a manual, and software on a 3 
inch and a 5 inch diskette. If you are not satisfied with 
Quaid Analyzer, you can return It within 30 days for a re
fund. Quaid Analyzer is not sold by dealers In the United 
States or Canada. It Is not copy-protected. 

To order Quaid Analyzer, call us with your credit 
card, or send us a check for $200 US funds. We 
ship within a day at our expense. 

Quaid Software Limited 
Third Floor Dept 8630 
45 Charles Street East 
Toronto Ontario Canada M4Y 1S2 

(416) 961-8243 

Warning I For advanced programmers only. 

290 BYTE • MAY 1988 
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Listing 1: I used AlphaPOP for the Macintosh to run 
this program , which reads in a text file, makes it imo a 
list ofwords, sorts the list, and returns it as a result . 
On a Mac II, this program takes 9. 9 seconds to read an 
11K-byte file and sort rhe resulting lisr o/2420 words. 
The reverse procedure takes l . 8 seconds. 

define sort file (inputf i!e) -> sortedlist ; 
vars readnext, item; 

inputfile .discin.incharitem -> readnext; 

\ 
ntil (readne xl ->> item) ~= termin do 
if item.isnumber then cons•.,ord(i em><"); 
clseif item.isstring then consword(itcm) ; 
else item; 
endi f ; 

enduntil ; 
% ) • sort -> sortedl ist ; 

cndde fine ; 

in POP is 

pr( 'That took ' <>count, ' seconds ' ); 

Where Pascal restricts the smartness to the write routjne, POP 
provides a generalized mechanism o you can as ign the tring 
expression to a variable or pass it to a user procedure. 

Procedures as Data 
Procedures in POP are fi rst-class objects, which is to say that 
you can handle them just like any other data object . For exam
ple, you can assign a procedure to a variable and execute it just 
by passing parameters to the variable name: 

add ten -> x ; 
x(S) c> 15 

This means that you can create arrays and lists of procedure and 
then use them to devise extremely ubtle control trategie . You 
can concatenate procedures just like strings or lists, and the re
sult is a procedure that performs both the original actions in 
sequence . 

Procedures can be pas ed as parameters to other procedures . 
A lovely example is the built-in routine newarray( ) . which, 
not urprisingly , creates new arrays . It can take a procedure as 
its last parameter , whjch is then executed to calculate the injtfal 
values for the new array . So you could set up the elementary 
school multiplication table by saying 

vars mult table ~ newarrayC[l 12 l 12], 

procedure(x , y) ; 


x • y ; 

endprocedu re) ; 


which crea1es a 12 by 12 table of products. The function proce
dure defines anonymous procedures tha1 will be u ed onJy once 
(similar to the function LAMBDA in Li p); indeed. define merely 
calls procedure and then assigns the result to a named variable . 

Because procedures are first-class objects, they can also be 
returned as results from other procedure . One area in which 
POP exploits this abi)jty is for disk I/O. POP-11 wa originally 
designed under Unix, and it has inherited Unix 's creamed 1/0 
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philo ophy, whereby the disk is perceived in terms of an output 
and an input stream of ingle characters rather than blocks; C 
programmers will feel at home here. POP implements streamed 
input and output by creating procedures. The standard proce
dure discin(f11en81l1e) returns as its value not a character 
from the disk file, but another procedure that itself return char
acters from the disk ; uch a procedure is called a character 
repeater. 

Every time you call a character repeater. it returns the next 
character from the file, eventually returning the unique object 
termin, which is POP's equivalent to the end-of-file marker. 
Disk output is perfom1ed in a similar way u ing a character con
sumer procedure returned by discout( ) ; this swallows a char
acter given to it and write it to the file . lfyou need to read from 
different parts of the rune file, then you can creat.e everal re
peater on the same file . This mechanism is simple and elegant 
but is limited to sequential acces ; there are no random-access 
files. 

To get a taste of the way POP works, I wrote a little program 
to read in a text file, make it into a list of words, ort the list, and 
return it as a result (see listing l). 

The variable readnext gets assigned an item repeater. Item 
repeaters are procedures that read in whole POP objects rather 
than just single characters and you make them with the built-in 
procedure inchari tern, by passing to it a character repeater 
produced by disc in. 

The line inputfile .discin. inchari tem illustrates an alter
native syntax called dot notation that you can use to make nested 
function applications ea ier to read; it mean exactly the same a 
incharitem(discin(inputfile)). 

The function incharitern imply uses the tokenizer that POP 
itself uses when parsing input; here, then, is a good example of 
using the compiler as an extra resource. Readnext can return 
words (equivalent tO Li p atoms), numbers, or strings, so I need 
to convert them all to word by using consword () ; Sort( ) is a 
built-in procedure for sorting lists of a single type . 

With POP, you can define closures, which you could think of 
a procedures who e arguments have been partially upplied 
and are looking for the remainder. For example, if you already 
have a procedure nth _root(x, n), you could economically 
define a new procedure square_root(x) as a closure of 
nth_root(), with n frozen pennanenlly to the value 2. 

POP supports dynamic lists, which some other languages call 
lazy lists. These are lists who e elements are produced only 
when they are asked for, so you can use them to represent infi
nite collections, such as "all the integers," without tying up in
finite memory. 

POP supports macros, not unlike the preprocessor macros of 
C. You can use them to customize the syntax, to avoid the over
head of a procedure call with in-line code, or to isolate program 
features that are subject to frequent changes . 

POP supports properties, which are hashed lookup table 
with the hashing mechanism built in. They can be used to create 
databa es in conjunction with other POP data tructure like 
lists and records . 

Popping the Question 
Perhaps the most powerful features of POP are the panem 
matcher and database . The fundrunental operator i matches , 
which tests two lists, the second of which is a pattern (usually 
containing wild cards) and returns a Boolean result; 

[ sal amander bright shall burn J mat ches [ = bright == ) 

returns true because the wild card "'matches any single word, 
and"' "' matche any number of words. POP can bind variables as 
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a side effect of the pattern matching , so 

[ salamander bright shall burn] matches [ ?x bright == ] 

not only returns true but leaves x with the value salamander, 
while 

[ salamander bright shall burn ) matches [ =bright ??x ] 

leaves x bound to the list [shall burn) . This fonn of matching 
is most often used in if statements and loops where the Boolean 
value is useful. Where no such return i required , you can u e 
the - > operator which merely binds variables and returns 
nothing , but which raises an error if it fails to match . 

salam~nder bright shall burn 

-- > ( c bright ??x 


You can make the e matching statements still more powerful by 
applying re trictions to the pattern. For example, ?name : 4 will 
bind name only to words exactly four letters Jong, while ? ?y: 10 
will bind y only lo lists of 10 items. A restriction can also be the 
name of a procedure, which is executed with a found item as its 
argument; binding only occurs if the procedure does not return 
false . For example ?x: isnumber wiJJ bind x only to numbers . 

POP's built-in data structure, cal.led database, is a list oflists , 
and is supplied with a et of procedures for adding and removing 
assertions and doing sophisticated matching. Add ( [Jim l ikes 
beans) ) would add the assertion about Jim to the database. 

There are two special forms of the for loop th.tit work by 
matching in the database. One uses foreach, which takes a pat 
tern and executes the loop body once for each march , while the 
other uses forevery, which takes a number of patterns and exe
cutes the loop for every set of values that satisfies them all. This 
is getting close to Prolog : 

foccv c y 
( (?pccson likes ?x] l ?x is nutritious!] do 
(~person is well fed] => forc vcr y ; 

However, POP does not have automatic backtracking, which 
makes Prolog superior for certain applications (and which is 
why Prolog has been added to POP in the POPLOG system). 
Nevertheless, the humble POP databa e makes writing expert 
ystems very ea y and replaces a lot of code that the Lisp user 

wou.ld have to keep reinventing. 

Rkh and Expressive 
In summary , POP is the richest and most expressive program
ming language I've ever used , and I've used a few. Despite its 
wealth of features, it is also easy to learn . The advanced fearures 
are entirely optional , and a beginner can use POP like BASIC or 
Logo without even knowing what a closure or a dynamic list is. 
While learning it, I never once experienced one of those 
Moments of Great Bewilderment (MGBs) that I remember from 
when I was learning Lisp and Prolog. 

Any programmer who knows C or Pascal should feel immedi
ately at home with POP because it's imperative, procedural, 
and statement-oriented. While experimenting with the Alpha
POP implementation, I found myself writing for sheer pleasure 
the sort of programs that Al srudents get out of their system in 
their first year: sentence parsers, trave ry generators , and the 
rest. For me, it is almost the ideal programming language. • 

Dick Pountain is a technical author and software C011Sultant liv
ing in London, England. He can be contacted clo BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 
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Searching for Text? 

Send an N-Gram! 


Short character strings called 

n-grams give every document a 
unique signature 

ere's the problem: You maintain a full-text data
base of all the stories printed by a large daily 
newspaper. With several hundred issues stored, 
you want to find all the stories relating to a par
ticular subject. How do you do it? 

The keyword approach is too limited; the database contains 
too many subjects. Artificial intelligence (AI) won't help much; 
machines and program aren't that smart yet. You could use 
special pattern-recognition hardware, but the cost is prohibitive. 

The solution to the problem might be a novel approach devel 
oped by Raymond D'Amore and Clinton Mah at PAR Govern
ment Systems Corp. in McLean, Virginia . Their technique is 
simple, elegant and it works. It uses pieces of words, which 
they call n-grams. 

Fingerprinting Documents 
An n-gram is a sequence of a specified number of characters 
occurring in a word . For example, the two-charact.er n-grams 
(or2-grams) in the word " duck" are "du ," "uc," and "ck. " An 
n-gram vector is a list of the n-grams found in a document and 
lhe number of time each was found, as shown in figure l. 

To set up a document-retrieval system using n-grams, you de
rive an n-gram vector for each document as you are storing it. 
The n-gram vector come 
from the text. It i an index of 
the document, a unique "fin
gerprinl'' that you can use to 
identify it. To create lhe n
gram vector, you remove the 
common words from the text ; 
then you remove the common 
endings from the remaining 
words. You count selected n
grams in the word fragments 
that are left and keep them in a 
list; that 's then-gram vector. 

You then store the n-gram 
vector with a pointer to the lo
cation of the full -text docu
ment. You might want to store 
the vector along with other 
vectors that are similar to it. 

Now you are ready to re
trieve documents using word , 
phra es, or sentences that de

scribe the subjects of interest. You can even use a sample docu
ment as a query to find others similar to it. To do this, you create 
an n-gram vector of the query and compare it to the vectors of 
the documents . The retrieval program computes the degree of 
similarity between the query's n-gram vector and those of the 
documents . When the similarity is great enough, the program 
selects the document, a hown in figure 2. 

Beyond 2-Grams 
To differentiate all but the shortest documents, counting only 2
grams is not sufficient. Some 2-grams are very common, such 
as "te." Others, like "qz," never occur. The common 2-gram 
don't have much value in indexing a document. For an index to 
be useful, it must differentiate between dissimilar documents. 
But if an n-gram occurs often in every document, it doesn't tell 
you anything. Those that don't occur at all also have no value 
because they don ' t tell you anything, either . 

Rather than throwing away the common 2-grams, we can ex
tend them to 3-gram . For example. rather than u ing "te," you 
wouJd count all the possible 3-gram combinations that use " te" ; 
that is, "tea," "teb," "tee," and so on. 

D' Amore and Mah say that abour 200 of the 676 possible al
phabetic 2-grams (26 x 26) occur frequently enough to be can
didates for extension. Unfortunately, many 3-grams are also 
very common; but you can extend the common 3-grams 10 4
grams, and o on. Extending then-gram improves the y tern ' 
performance. However, you don't always need to go to 4-grams 
to index a document. The shorter the document, the smaller the 
size of the n-gram necessary to inde,. it. Short documents of a 
few hundred words might need only 2- or 3-grams (as common 

as they are) to differentiate 
them from one another. For 
example, 2-grams alone work 
well enough with directories, 
uch a telephone books. 

D' Amore and Mah u e 
about 12,000 different 2- , 3-, 
and 4-grams to index docu
ments . An n-gram vector 
created using all these terms 
won't have 12 ,000 n-grams in 
it, however. The number of o
gram occurring in a docu
ment increases slowly as the 
number of words in it rises; a 
3000-word document , for ex
ample , might have only 600 
different n-grams. But if you 
have to keep track of 12,000 
different n-grams, it would 
seem to make sense to use 4

( 

continued 
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-GRAMS 

PETER PIPER The n-gram vector 
t-..t 

t-.--1 PE 2 

t-t ETE 

t---.t ER 2
t-----t 

t----t PIP 

Figure 1: In this n-gram exrraction, four kinds of11-grams 
are included in the vector for the phrase "Peter Piper. " This 
vector contains two 2-grams (each ofwhich occurs twice) 
and two 3-grams. Note that n-grams can overlap. 

gram instead . Not o; there are too many of them . There are 
676 2-grams if you use only alphabetic character . But there 
are 17 ,576 alphabetic 3-grams, and almo t half a million alpha
betic 4-grams. 

You can also include nonalphabetic characters in n-grams. 
The only one generally u eful are numbers , which occur fre
quently in document and are often the subject of querie . 
"Conunodore 64," "256K bytes of RAM, " and "The Belchfire 
8000 with 40 megabyte of hard di k torage" could all occur in 
a document and thus be the subjects of a query . 

one of the numeric and alphanumeric n-grams possible are 
con idered common. You hould probably store purely numeric 
n-grams as 3-grams. There are only 1000 po sible numeric 3
gram . Compared to the number of alphabetic n-grarns, this is a 
relatively small number. 

Cul Out the Noise 
Another way to reduce the number of n-gram you need to dif
ferentiate document · i by noise reduction. Noise, for purposes 
of indexing. is information contained in a document that doesn't 
add much 10 your ability 10 find that document. Punctuation is 
considered noise. Common words such as a. zhe , by, and for are 
also noi e. 

Table l contains a list of 258 of the most commonly used 
words in American English . They comprise about 55 percent of 
the words used in the wriuen language. Your database may have 
different common word . (If your database consists of articles 
about computers, for example, such word as mother andfazher 
might occur les frequently .) Because they are so common, 

these words add little information to text analy i . However, you 
mu t carefully con ider their elimination. Mother, father, chil
dren, and school might be quite common in some contexts, but 
eliminating them might remove important information, particu
larly in an academic or sociological-factors database. Some 
words, too, are homonyms. Begin , the name of the former 
Israeli prime minister , is spelled the same as begin. Eliminating 
begin also. unfortunately , eliminates Begin. 

Listing I, COMMON.C, provides an efficient method for 
recognizing these common word . A large table at the end of 
COMMO .C (not shown in listing I) was taken from a spelling 
checker written in Pllscal (thus the need for the program to offset 
sub cripts by I). It contains an array of structures, each with a 
ingle character, a wordend flag , a next index, and an alt in

dex. 
A word fragment enters the table by converting the first char

acter in the word to an index. This is simple: a is I, bi · 2. and so 
on. The next index for this entry is taken to be the current in
dex. From this point, the characters of the word aren't u ed a 
indexes; they're just compared to the characters in each table 
entry. The function now works as in table 2. This method is fast , 
and you can expand it to include more words. You can also com
pact the table if you wish . 

You can even consider common word endings to be noise . 
Ended and endings have the ame root: end. If you reduce both 
words to their common root, you eliminate superfluou differ
ences, and the similarity measurements will improve. This pro
cess of stemming a word down to its root i known as conflation. 

Digging Up the Roots 
Whenever a program mu t extract meaning from individual 
words of English text, the word form are often conflated-that 
is, normalized or transformed into a simple, common form. 
Word uch as civililfJtion, fishing, and halted are tran formed 
into their basic fom1s : civilize.fish. and halt. At least, that is the 
goal. To accomplish this, you need a set of rules similar to those 
used i.n knowledge-based systems. If you use only a few (20 or 
30) rules, some transformations won't be accurate. Civiliuuion 
might truncate to "civiliz." A word like the truncates to "th," 
as do zhey and these, when uch words really houldn 't be con
flated at all. 

To deal accurately with thi problem, you need 1000 or more 
rules that specify, for the most part, exceptions and special 
cases. When very high precision isn't necessary, a few rule 

continued 

Remove RemoveDocument Create 
N-gramcommon common n-gramor vectorendingsquery words vector 

Lookup or Insert 
Documents Vectors for 

documents 
In the 

< database 

Figure 2: An n-gram vecror is a list ofthen-grams in a texr documem. minus all common words and common endings. The n
gram vecror is stored with a pointer to the location ofthe full-text document. By comparing then-gram vector ofa query to those 
ofstored documents, you can find documems likely to contain wltat you 're looking for. 
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The CMOS Little Board/ PC is ideally suited tor embedded 
microcomputer applications where IBM PC software and bus 
compatibi lity are required and where low power consump
tion. small size. and high reliability are critical. Its low power 
requirements. compactness. and solid state disk drive sup
port make the Little Board/PC especially useful in rugged or 
harsh operating environments. 

Typical applications for the Little Board/ PC include: 

• Data acquisition and control • Diskless workstations 

• Portable instruments • Remote data logging 

• Protocol conversion • Point-of-sale terminals 

• Telecommunications • Network servers 

• Security systems • Distributed processing 

• Intelligent terminals • SCSI device control 

Qty 1 

Little Board T1PC 

PC BUS 

4MODE VIDEO 
CONTROLLER 
OPTION 
FITS ENTIRELY 
WITHIN BOARD 
DIMENSIONS 

Development Chassis I PC,.. 

The Little Board/ PC Development Chassis offers a 
low cost, "known good" development environment for 
projects and products based on the Little Board/ PC 
single board computer. 

The Little Board/ PC Development Chassis includes a 
two slot PC Expansion Bus. a 360K byte (OSDD) 
floppy disk drive, a power supply, and all 1/0 and 
power cables required for immediate operation with 
the Little Board/PC. 

Al l 1/ 0 connections are conve .-.-...: ..~. 
niently available. Included on .r. •, • . the Development Chassis rear l~~J . 
panel are standard con - - .JIP... . 
nectors for keyboard, par

allel printer, both serial ' -~11 

ports, optional video 

monitor Interface, 
 .• SJ • 
and the AC power 
outlet and power -
switch. 

DIJltrtbuloro • Au11r11la: Current Solutions (6 13) 72().3296 • Canada: Tn·M (604) 438-0028 • Denmark: Danbil (03) 66 20 20 •Italy: M1crocom (618 11 ·9406 •Finland: Symmelnc OY 
358-0-585-322 • France: Egal Plus (I) 4502-1800 • Germony, W1t1t IST-Elekl ronlk Ve rtrrbes GmbH OB!Hll Hl 15 1 • ls.....,I: Alpha Terminals. Lid. (03) 49-16-95 • Swedon: AB A 18 
655 0065 • Swllnrtand: Thau Computer AG 41 1 74Q-4 1-05 • UK: Ambar Systems, Ltd 0296 435511 • USA: Contact Ampro Computers Inc. 

1130 Mountain View/Alviso Road 
Sunnyvale, califomia 94089 ~Fl::::u:::I (408} 734-UOO 

COMPUTERS. INCORPORATED TLX 4940302 FAX (408) 734-2939 
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Listing 1: COMMON. C, a C program used to 
recognize common words. 

/* this structure holds a directed graph 
used to recognize common words */ 

idefine GRAFSIZE 405 
struct ( 

char c; 

char wordend; 

int. nex t ; 

int alt; 


} stopgraf (GRAFS IZE) ( } 
/• The data used to initialize stopgraf is 

gi ven later 
*/ 
int stopword(word ,wl) 

char word(); 

i nt wl ; /* word length */ 


/* 
stopword enters the common word graph 
with the va lue in word(] ; if word[] is 
i n the graph , return 1 , else 0 

I 
( 
int j•O , p; 

p ~ word [j) - •a• + 1 ; /* the first 
entry is l , not. zero */ 

while ( j < wl-1 && pl ( 
j++ ; 
p = stopgraf[p] .next ; 
whi l e (p && stopgraf (p) . c < word [j]) 

p c stopgraf[pJ . alt ; 

i f (s topgraf[p ) . c !- wo rd(j)) p = NU LL ; 
} 


return(p && stopgraf(p] . wordend) ; 

} 


will suffice, and the odd cases don ' t really maner. 
The C function in CONFLATE.C (see listing 2) does a sim

ple-minded job of conflation. The table endings is an array of 
structures that contains the rules. Each structure has the text of a 
word ending, its length, a possibly zero-length replacement 
tring , its length, and the index of the next table entry so the 

program can check whether the current word ending matche. 
one stored in the structure. 

A word enters the table at ending[O). If the word ends in 
"ably ," the program truncates it. The proce s repeats , starting 
at ending.next . However, if the word doesn't end in "ably," 
then " ibly ," " ily," "ss," and so on are checked in order. The 
checking (and replacing) continues until the program reaches 
the end of the table. Notice that there are three endings where 
the check tring is zero-length. The first two are traps to prevent 
falling through to the lower part of the table . The la t terminate 
execution of the function . 

For example , the word readabilities passes the first few rules 
and then matches "ie . " The program removes "ies" and re 
places it with "y. " The word becomes readability. Matching 
then continues at ending [ 14) . The program matches and re
moves "ability." The word becomes read. The endings table i 
checked at location 24, but matching fails to the end . Notice that 
these rule don't always create reasonable stems. Movabilities 
conn ates to "mov ," invisibilities to "invis ." However, the pro
gram also conflates move and invisible to "mov" and "invis. ' 
In other words, aJJ forms of the same word conflate to the ame 
root , although the root may not be the one you 'd expect. 

Useful -Grams: Worth the Weight 

Rare n-grams are more usefu l in discriminatjng between diffe.r

ent documents than are common ones because the rare ones are 

weighted more heavily during similarity computations. The sys

tem' s perfonnance determine the weighting scheme used . 

D 'Amore and Mah have found the following to work well : W, = 

l /ff, where W, i the weight to be used for n-gram nwnber i, 

conrinued 

Table 1: This list comains 258 ofthe most common words in American English. Such words fail to help distinguish 
documents from one another, and removing them makes documents' n-gram vecrors more unique. 

a before each got jus more or should things well 
about began earth great keep most other show think went 
above being end had kind mother our side this were 
alter below enough hand know Mr. out since those what 
again between even hard land much over small thought when 
air big ever has large must own so three where 
all both every have last my page some through which 
almost boy eyes he left name paper something time while 
along boys far head let near part sometimes times wh ite 
also but father help life need parts soon to who 
always by feet her light never people sound together why 
an called few here like new picture still too Wiii 
and came find high line next place story took with 
animals can fi rst him little night put study two without 
another children following his live no read such under word 
any come food home long not right take until words 
are could for house look now said tell up work 
around country form how looked number same than us world 
as day found I made of saw that use would 
asked days four if make off say the used write 
at did from important man often school their very year 
away different get in many old second them want years 
back do give into may on see then was you 
be does go is me once sentence there water your 
because don't going it men one set these way 
been down good its might only she they we 
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N-GRAMS 

and P, is that n-gram 's probability of occurrence. 
You can calcuJate the probability that a specific n-gram will 

occur by counting all the occurrences of that n-gram in a large, 
representative body of documents. Then you wvide this count 
by the totaJ number of n-grams. You must calculate a weight for 
each n-gram used as an indexing tenn , but you do it onJy once; 
after that, the weight is a constant you look up in a table. 

Computing Similarity 
To determine the similarity between two n-gram vectors , you 
muJtiply the frequencie of corresponding n-gram by their 
weights and sum the results. When two n-gram vectors are dis
simiJar, the sum of the products of the corresponding frequen 
cies i small: Where one vector has some of a particular kind of 
n-gram, the other hasn ' t any or bas only a few. When the two 
numbers are muJtiplied, the result is zero or a small number. If 
two n-gram vectors are similar, they have more of the same n
grams, and the result is larger. 

There is a scale of similarity, then, from smalJ similarity 
continued 

Table 2: The logical. operotion ofthe fw1crio11 in listing 1 
after establishing a beginning current index. 

While there is a current index and you haven 't run out of 
characters in the word. 

Get the next character from the word. 
Set the current index to the next value. 
While you have a current index and your current character 

in the word Is greater than the character stored in the 
current table entry. 

Set the current index to the value at a/I. 
Endwhile. 
If the character at the entry for the current index isn't 

the same as the current character in the word. you don't 
have a common word. 

Endwh1le. 
When you finally come to the end of the word, if the current 

table entry's wordand ftag isset and you haven't otherwise 
eliminated this word, it is a common word. 

Listing 2: CONFLATE. C. This routine will stem a word down to its root. 

1~ A Conflating Function in C * / 

Kdefine LT -1 
idefine EQ 0 
define CT 

sltcqgt(sl , s2) 
unsigned char • sl, • s2 ; 

/ • compares t wo str:ings • / 
( 

for ( ;; ) ( 
if ( •sl < *s2) r etu rn (LT ); 
if (• sl > • s2) return(GT) ; 
if (•sl ~= • s2 && ! • sl ) r:et.urn (EQ) ; 
sl++ ; s2 + ; 

f 

/ • th follo wing are locations in 
the conflation table • / 

Bdefine ssend 3 
define Eend 10 

•define IO end 12 
~define AR Ycnd 14 
ld.,fine /\BLend 20 
Edefine .[Vend 22 
~de ine ATend 23 
W efine !Send 24 
~define FJN 27 
Wde ine E DI GS 28 
str:uct ( 

char •ending ; / • ending s ring • / 
int offset ; I ' length • / 
char •replilce ; / * r eplacement • / 
int replen ; I • length • I 
in ne xt ; I * goto • / 

endings [ENDINGS( { 
"ab l y " , HO . 0 , I Send , 
" ibl y" . 0 , FIN , 
u i l y 0 

, 0 , SSend , 
2 , u SS H, 2 , FIN , 

11 ous 11 
, 3 , 0 , FIN , 

11 ies 11 
, 3 , •• y n' 1 , ARYend , 

11 5 11, 1 , 0 , Ecnd , 
0 ied ", 3 , '' y ", l, ARYend , 

2 , 0 , ABLend , 
II ing ", 3 , 0 , ABLend, 

/ • E • / '1e 1t , 1 , 0 , ABLend , 
"a 1 11 

, 2 , 0 , IONend , 
/•IQN • / Uio n 11 

, 3, o. /\Tend , 
0 , 0 , FIN , 

I ' AR'f'"/ " a r: y", 3, 0, PIN , 
"a bilit y" , 7 , 0 , !Send , 

Utt" i b ili t y", 7 , o. FIN ,' 
11 lt y 11 

, 3 , 0 , !Vend , 
II i fyll I 3 , 0 , FIN , 

0 , 0 , FIN ,II ti . 
I 'ABL • / "ab l" , 3, 0 , rsend , 

II ibl ti I 3 , 0 , FIN , 
1 · 1v•/ II i V 11 2 , 0 , /\Tend , 
I •AT • / " a .. , 2, 0 , !Send , 

t 

I · IS · I II is " 2 , 0 , FIN ,1 

11 ific", 4 . 0 , FIN , 
11 olv 11 

, 3 , "olut ". 4 , FIN , 
1 ·· FIN .. / 1111 

, 0 , 0 , FIN+l) ; 

stem() 
/ • if t he e nd i ng of word{] is in 

endings . e nding , it is removed and ilny 
r eplacement stcing is tacked on the 
end ; s earc h a nd replacement is 
cont~olled by endings . ne xt */ 

int 1; 

extern char word{] ; 

extern int wl ; 


i = O; 

while(i<E DINGS ) I 


if (slt eq g t (&word{ wl 
e ndi ng s{i) . offset) , 


endings{i] . end ing ) == EQ) { 

cpys tr ( 

&word( wl - e nd ings [i] . offset.) , 
endings{i) . replace , NULL) ; 

wl +•ending s Ii] . replen 
endings[l] . offset ; 


l = end i ngs{i] . ne xt ; 

) 


e lse 

1++ ; 
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False similarity can occur when the 

similarity threshold is too low. 
You're less likely to miss a document 

but more apt to get dissimilar ones. 

values to large ones. When responding to queries against a set of 
n-gram vectors for documents, you must determine the thresh
old above which you wish to select a document and below which 
you wish to reject it. Figure 3 represents the system's ability to 
discriminate between text items using similarity values. 

You can get raw similarity values by multiplying correspond
ing n-gram counts and weights and adding the products. The 
size of these raw values depends as much on the n-grarn vector 
size as on the counts in the vectors. That is, two documents 
might be equally similar to a third, but similarity computations 
will probably produce different values. The longer document 
will probably have a longer n-grarn vector (because of the 
greater chance for having some of the rarer n-grams in it). In a 
longer vector, there is a greater opportunity for matching corre
sponding n-grarns in another vector during similarity computa
tions. This means the imilarity value will be larger. 

The method for reducing the similarity values to a common 
measure, called the nonnalization process, is a little compli
cated. It requires that you compute an estimate of the standard 
deviation and the expected value of the similarity values. The 
standard deviation is a measure of the variability of raw similar
ity values, and the expected value is a mean, or average, value. 

Many of the values needed to compute the standard deviation 
are constants for a particular set of n-gram indexing terms. In 
addition, you need the total number of n-grams counted in each 
vector (the lengths of the vectors). For the formulas to use in 
normalizing the raw similarity values, see the text box " Making 
It Work ... 

Then-gram system is large and complicated and can malfunc

tion. A malfunction occurs when a similarity computat.ion pro
duces a value unexpectedly large enough to cross whatever simi 
larity threshold you have set for document selection. Few, if 
any, of the words from the query might actually appear in the 
document. When a query contains mostly common n-grams, 
the chance for false-similarity matching is relatively high. This 
happens more frequently when you use only 2-grams or 3
grams as indexing tenns. The purpose of extending the n-grams 
to longer strings is to reduce their frequency and therefore the 
chance of false similarity. 

False similarity can also occur when the similarity threshold 
is set too low. This reduces the chance of missing a document, 
but increases the chances of getting documents that don't apply 
to the query . In a mature system, false similarity can be well 
controlled and is relatively rare. 

Using a Thesaurus 
Synonyms can be a problem, particularly in short documents. 
For example, in a newspaper story about an aircraft accident , 
the word airplane mighl never appear. Instead, words such as 
craft. jet, and Boeing 747 might be used. Further , mishap might 
not appear, while accident or crash does. In other words, a 
query of "airplane mishaps" might fajJ to produce thjs story 
from the databa e. 

To circumvent this problem, you can implement a thesaurus 
containing groups of words with similar or related meanings a 
well as synonyms. You create an n-gram vector for each word 
group. You only need to keep the vectors on-line; you don ' t 
need to use the words themselves during similarity matching. 
You can now compare the query to the n-gram vectors repre
senting the thesaurus . Those vectors that are similar to the 
query probably contain some of the words in it. Then you can 
use the query's n-gram vector and the thesaurus' n-gram vec
tors that are similar to the query and compare them to the docu
ments' n-gram vectors. A similarity above the threshold indi 
cates which documents to retrieve. 

Creating the thesaurus is no small task. There are a lot of 
words to collect into groups and a lot of decisions to make. Your 

continued 

Peter Piper How many Pied Piper Peter Piper 'Twas brillig, 
picked a peck of pickled peppers of Hamlin and the slilhy 
pickled peppers did Peter toves did 

Piper pick? gyre and gimble 
ln!hewabeI 

Peter Piper picked a peck 
of pickled peppers 

How many pickled 
peppers did Peter 
Piper pick? 

Pied Piper of Hamlin 

Peter Piper 

'Twas brillig , and the sl ithy 
toves did gyre and gimble 
inthewabe 

31 .5 

30.9 

16.4 

26.0 

-2.2 

30.9 

28.2 

17.2 

33.8 

-1 .7 

16.4 

17.2 

32.9 

23 .5 

- 0.9 

26.0 

33.8 

23.5 

48.9 

- 1.9 

-2.2 

- 1.9 

-9.9 

-1 .7 

20.8 

Figure 3: This table shows the similarities between five phrases, four ofwhich resemble one another. The similarities were 
computed using the method shown in the text box "Making ft Work. "HigJier values indicate greater similarity, while lower (or 
negative) numbers indicate dissimilarity. If. for example, you set the threshold to 25 and the query was "Peter Piper," the 
system would select rhe first two phrases. If the query was "Pied Piper ofHamlin, " the system would select neither ofthose 
phrases. 
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as you build your own fully IBM· 
compatible microcomputer 

Train for Fastest Growing Job Skill in America 


Only NRI teaches you to service all com uters 


With more and more new applications 
being developed for every facet of 
business, education, and personal 
computer use, the demand for trained 
computer service rechnicians surges 
forward. The Department of Labor 
ranks computer service high on its list 
of top growth fields,with accelerated 
demand creating more than 30,000 new 
jobs within the next 10 years. 

Total systems training 
No computer stands alone ... 
it's part of atotal system. And 
ifyou want to learn to service and 
repair comput.ers,you have to under
stand computer systems. Only NRI 
includes apowerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 

You'll assemble the Sanyo's "int.el
ligent"keyboard, install the power sup
ply and 5~ • floppy disk drive, and inter
face the high-resolution monitor. Plus 
now you afso install apowerful 20 mega
byte hard disk drive-today's most
wanted peripheral-to dramatically in
crease your computer's data storage 
capacity while at the same time giving 
you lightning-quick data acces.s. You 
get more confidence-building, real· 
world experience as you go on to 
master ~ogramming, circuit design, 
and penpheral maintenance. 

No experiencenecessary
NRIbuilds it in 
Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory.You'll build and test 
advanced electronic circuits using the 
exclusive NRI Discovery Lab~. 
profes&onal digital multimeter, and 
logic probe. Like your computer, 
they're all yours to ke.ep as part of 
your training. You even get some 

of the most popular 
software, including 
WordStar,CalcStar, 
GW Basic and MS
DOS. 

Send for 100-page 
free catalog 
Send the post-paid 
reply card today for 
NRI's 100.page, fulkolor catalog, 
with all the facts about at-home 
computer training. Read <let.ailed 
descriptions of each lesson, each 
expenment you perform. See each 
piece of hands-on equipment you 'Il 
work with and keep. And check 
out NRI training in other high-tech 
fields such as Robotics, Data Com
munications, TV/AudioNideo 
Servicing, and more. 

If the card has been used, write to 
NRI Schools. 3939 Wisconsin Ave., 
N.W., Washington, D.C. 20016 

NRI is the only tecl'lnlcal 
school that trains you as 
you aeaemble a t~nd 
microcomputer. After 
building your own loglc 
probe, you'll a11881nble the 
" Intelligent" keyboanl . .. 

... then Install 
the power sup
ply, checking all 
connections 
with your dlgltal 
muItimeter. 
From thera, you 
go on to Insta ll 
the floppy disk 
drtve, monllor, 
andnew20 
megabyte hard 
disk drtve. 

lflR#scHooLs 
McGraw·Hill Continuing Education Center 
3939 Wisconsin Avenue, NW • , . 
WashingWa, DC 20016 ~ !.. 
We'll Give You 'lbmorrow. • • n\ II 
IBM la* Reg.I.tiered Tndemarlc ol lnt1tn1UonaJ BuslMU 
Molcillnee Corportll Ion 
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N-GRAMS 


Making It Work 

Step 1: Select the 10,000 10 15,000 C0 = sum,[W,• P,2) th.an saving the character-string repre

2-, 3-, and 4-grams to be used as po C, = sum1[W1•P,3] sentation of the n-gram, you might want 
tentjaJ members of n-gram vectors . If C2 = sum1[W.•P,'J to save its index in the n-gram weight 
the documents are short (such as tele C3 = sum,[sum1[W.•P,2•~•P/JJ table. This makes it easy lo compare two 
phone directories), you may need only where i not = j n-gram vectors and to look up their re
2- and 3-grams, or even just 2-grams. pective weight . 

One way to select the n-grams is to The sum here means "compute the value 
find a large body of text representative inside the brackets for each n-g.ram and Step 7: Implement the algorithm to 
of the text you want to store and search. add up the values ." In the last C3, the compute the similarity between two 
Count the various 2-grams in it. Take weight times the probability squared for n-gram vectors and thus the similarity 
the 200 or o mo t common 2-grams and each n-gram is multiplied by the weigh! between a query and a document or be
add characters (at the end) . Each com times the probability squared for every tween tYJO documents. Start by comput
mon 2-gram will expand to 26 3-grams. other n-gram. That is, the first is multi ing R, the raw similarity value between 
Count the number of3-grams that occur plied by the second, third, fourth, etc. ; them. If you have vectors a and b, then 
in your representative docwnents. Ex the second by the third, fourth , etc. : and R = sum.[W.•N1••N,•J where W. is the 
pand the 150 or so most common 3- so on. The values for all the e multipli  weight for each n-gram and Nt and N1• 

grams to 4-gnuns. (If you want some cations are added together. are the counts for the individual a-grams 
what becter performance, you can al o in each of the n-gram vectors (a and b 
expand the 100 most common 4-grams Step 5: Create an n-gram weight table . are superscripts, not powers). 
lo 5-gnun .) Thi table will contain the n-grams to be 

If your documents are anything like used in n-gram vectors and the associ tep 8: Implement the algorithm to nor
ordinary text, you will end up with about ated weight for each n-gram. The table malize the raw similarity value. Because 
12,000 n-grams. You won't find many will be large, so storage and lookup the size of the raw value will depend on 
of the expanded n-grams in YQur repre might be a problem. While creating the the relative sizes of the source docu
sentative text· they are either non en e n-gram vector for a document, n-grams ments for the vectors, you have to com
or very rare- you won't be able to tell are created and looked up in the table. lf pensate for the document sizes. You do 
which in mo t case . For these n-grams, an n-gram is in the table, it i counted. thi by ublracting the expected imilar
just assign an arbitrary count of I . When computing simi larity, an n ity value from the raw similarity value 

gram 's associated weight is used. and dividing by the estimated standard 
Step 2: Compute the probability of oc deviation of the raw similarity value. 
currence of each n-gram in the indexing Step 6: Implement the algorithm to The formula for the expected similar
et you've just created . Thi i the num create an n-gram vector. (This i not the ity value is E = 1"•T"•sum,[W1•P121 

ber of times the n-gram wa found di optimal way, but it i a simple way .) where 1" i the to1aJ number of n-gram 
vided by the total number of n-grams Scan each word in the 1ext. Try the in the a veclor and T~ the total number 
counted . longer n-grams before the shorter ones. in the b vector. 

You can do this by sliding a window The fonnula for the standa.rd devi 
tep 3: Compute weights for each n across the word . At first the window i ation quared i D2 = 1" T"•(C0+(1"" 

gram. The weight is used to emphasize four characters wide. Look this up in the - 2) • C, - crob - l) • C2- (1"" - l)*C3) 
rarer n-gram and deempha ize more n-gram weight I.able . If you find this n where 1"" i r•+ r& and C0 , C., C1 , and 
common n-grams when computing siin gram, count it . If you don't, narrow the C3 are the constants computed in step 4. 
ilarity. They improve the performance window to three characters and try The normalized si milarity between 
of the sys1em. again . Keep narrowing and trying unlil the 1wo vectors i then S = (R-E) I D. 

D'Amoreand Mah found that the fol you find a countable n-gram. Expand The normalized similarity value-s com
lowing formula works well : W1 = l l..fi', the window to four characters again , puled in thi fashion seem to be table 
where i indica1es an individual a-gram. hift it to the right , and continue looking and can be compared lo one another and 
W0 is the weight for the first a-gram in for countable n-gram . When narrowing to constant threshold ·. 
the set, W1 is the weight for the second, the window, be sure you don't narrow 
and o on; P1 is the probability computed the window so much that it falls com Optional Step: Rather than using raw n
for the individual n-grams . pletely within the previou window. Il gram count . in each step where n

should (if possible) overlap the previous grams are counted, you can substirute 
Step 4: Compute the following con tants window, but extend outside ii as well. the square root of the count. Thi trans
(they will be used during the calculation The n-gram vector i jusl a !isl of the formation seem to improve perfor
of similarity values): n-grams found and their counts . Rather mance somewhat. 

best bet might be to build the the auru a little at a time, a prob ca1ed query and other , similar documents a the result of that 
lems appear. query . Those document that are similar to one another are 

clu tered. You can create an n-gram vector for a cluster of docu
Natural Clusters ments by adding the corresponding n-gram count in each vector 
One al ternative to the thesaurus is clustering. There is a natural to create a new vector that represenls lhe cluster of documems. 
tendency for documents with related subject matter to have imi  When one document in a cluster is selected because the simi
lar n-gram vectors. You can look at one document as a compli- con1i11ued 
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Instead, your software will stay on the job. Working better than ever. 
Because now it 's linked to LaserPro""-the laser printer line with a range 
)f emulations unmatched in the industry. 

fhe emulation advantage. 

Put your software to work with LaserPro's wide selection of emula· 
:ions. Our laser printers are compatible with all software programs that 
;upport the HP LaserJet Plus-:" Diablo®630, Epson®FX-80-:" Qume 
~print® 11 , and NEC Spinwriterti printers. Which means that the money 
you've already invested in software is still well·spent. Even today's 
newest software packages will leap into action with LaserPro. Printing 
~verything from business presentations to bar codes, graphics to 
CAD/CAM drawings. 

No hidden costs. 
With LaserPro the compatibility is built right in . Our entire selection 

of emulations is standard. No extra cartridges. No optional cards. No ex· 
tra costs. Just push-button access and hassle-free operation. 
And there's more. 

Prices for our full line of printers are amazingly low. Bach model 
brings you versatile performance that over·powers the competition, but 
not your budget. So hang on to your software-and hook up with LaserPro. 
The full-featured printer line that 's truly "top shelf." 

For more information, contact Office Automation Systems, Inc. 
8352 Clairemont Mesa Blvd ., San Diego, CA 92111. 

(619) 576-9500. 

See us at Comdex AtlantaCirc~ 32 7 on Reader Service Card 
Booth #1362.(DEALERS: 328) 



N-GRAMS 


larity between it vector and that of the query is greater tban the 
threshold, the rest of the documents in that cluster are better 
candidates for election. You might Wtlllt to reduce the intiJar
ity threshold for these other documents so more of them will be 
selected. Thi help prevent the synonym problem. However , if 
only one or very few of the documents in the cluster exhibit any 

imilarity to the query, it is probably a spurious match. Using 
clustering can avoid fulse matching and missing valid documents . 

When a databa e contains many document , computing imi
larity between a query and each of the vector can take a long 
time. Clu tering can reduce the search time . In tead of canning 

co111i11ued 

N-Gram Vectors in C 

N GRAM .C in listing A is a central 

fragment of a real n-gram vector 
generator. The technique used here to 
extract n-grams from the text isn't used 
in practice; it's too low. D' Amore and 
Mah use a highly optimized set of bit 
map and table to identify the n-gram 
to be used as indexing terms and to com
pute an index into a table of weights. 
Thi index al o erve as a hort, unique 
identifier for later use in an n-gram vec
tor. Despite lhis deviation, this fragment 
of a program explain how to extract n
grams from text. 

The program first defwes a few con-

scants and static variable . MAXNGLEN 
and MINNGLEN define the longest and 
shortest n-grams considered, respec
tively. The tructure NGDATA define an 
element of the ngre.ms array of 108,000 
byte lhat contain the n-grarn tring 
used as index items and their weights. 

The purpose of ngfind is to extract n
grams from words. The word (word) and 
YIOrd length (wl) are inputs to ngfind, 
which uses a variable-size window to 
frame possible n-grams. Its rule are: 

• Try a maximum-size window first . 
The maximum size is MAXNGLEN or lhe 

Listing A: NGRAM. C, a fragment ofa vector generator in C. 

ldefi ne MAXNGLEN 4 
tdef ine MINNGLEN 2 
idef i ne VECTORSIZE 12000 
unsigned vector[VECTORSIZE]; 
idefine WL 43 
char word[WL]; 
/* longest English word 

is 42 chars */ 
int wl a O; /* word length */ 
ldefine NNGRAMS 12000 
struct NGDATA ( 

char ngram(MAX'NGLEN]; 
float weight; 
I ngrams{NNGRAMS]; 

int ngcount(gramid) 
unsigned gramid; 

vector (gramid] ++ ; 
l 
int ngfind(word,wl) 

char word [J ; 
int wl; 

int oldend, len, start; 

unsigned gramid; 

if (wl < MINNGLEN) return; 

o l dend • wl; 

len • MAX GLEN; 

if (len > wl) len .. wl ; 

start - 0; 

for (::I ( 

if (gramid 

lookup(&word(start] , len)) I 
ngcount(gramid); 
oldend - start + len ; 

if (oldend • • wl) return; 

start++; 

len ., MAXNGLEN; 

if (start + len > wl) 


len • wl - start; 

else( 
if (len -- MimlGLEN) ( 
I* didn't find 2-gram */ 

start++; 
len = MJ\XNGLEN ; 
if (start + len > wl) 

len - wl - start; 
if (len < MINNGLEN) 

return; 

else( 
len--; 
if (start-len <• oldend) 

start++; 
) 

l 
main() 
( 
init (): 
while(wl• getword(word)) { 

if (!stopword(word,wl)) ( 
stem (word, wl) ; 
ngfind(word,wl); 
} 

outvec(): 
} 

word length, whichever is shorter. Look 
up this size n-gram in the ngrams array 
using the lookup function. 
• If l ookup return 0, horten the win
dow from the right and continue to look 
up n-gram . 
• If you can't find an a-gram of length 
MINNGLEN (this is considered an error) 
hi ft the beginning of the window to the 

right and expand it to maximum length . 
The shortest n-gram should be a 2
gram, and if you can't find any longer n
grams. you should at least be able to find 
a2-gram. 
• When you find an n-gram, shift the 
window one po ilion to the right and ex
pand the window to maximum length. 
• Don't allow the current window to full 
completely within an older window
that is, don't look at the same data 
twice. When the end of the current win
dow fuJls within the previous one move 
its start to the right. 

When you call lookup, it must find 
the input string in ngrams . This is not a 
trivial task. Several methods are us
able-B-trees, hashing, and so on. I 
used a hashing technique. The ngrams 
array is static (lookups only), so you can 
change hashing parameters unLil you ob
tain an optimal storage profile. The 
value returned by lookup is either 0, if 
lhe n-gram i not found, or the address 
of the string equal to lhe input n-gram 
string in the ngrams array, if it is found. 

The function ngcount uses the return 
value from lookup as an add.res in vec
tor. This works fairly well because 
ngrams is much larger than vector. 
There are many more locations in vec
tor than you need, but this unused space 
is your trade-off for speed. 

In me.in, 1n1t initializes ngrams. The 
function getword obtains the next word 
from the input stream. All characters 
have been converted to lowercase, and 
all but alphabetic and numeric charac· 
ters have been converted to spaces. The 
function stopword returns a I if word i 
common; stem conflates word . Finally, 
outvec writes lhe completed vector to a 
temporary file. 
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Monilors 
12 Zoll TTL green/ Mono-Monitor ......... .............. .. . .. .. .. . ......................... ..... .... $98. 
14 Zoll TTL Amber/ green/ Paperwhite .. . . .............. .... ... .. .. .. ......... .. . ..... . ... . . .... . .... $147. 
14 Zoll Flatscreen Mono-Monitor ... _..... __ . __ . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174. 
14 Zoll EGA-Monitor .. . .. . ............ .. .... .. . . ... ... ... ............. .......... .... . . . .. . . ... . .. $482. 
14 Zoll GA- creen .. ....... . .. . ................ . ... . . ... ....... .. . ...................... .. ..... .. $622. 
EGA-Kit (Card/ Monitor) . ........................... .... . ... ............. . ..... .. .... .... .. ... . . . . 762. 
(Coprozessore on req uest) 

Laptop and Portables 

XT Portable 8088-2/ 9 Zoll Monitor/ I 3 

AT Portable 80286/9 Zoll Monitor/ I 1,2 8 FOO . . . . • . • . . . ....... .. ... ...... .............. .. .. .. $1618. 

AT Portable 80386/ Zoll Monitor/ I 1,2 MB OD .. ......... ... ....... ... . .... . ......... .. . ... ... . ... $2912. 

286 Laptop ........... .. .......... .. ... ....... ............. ..... . .... .. ........................ $1941. 

Mou e up to 

ontrolle 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ..... . .. ..... ................. $47. 


Hord Di ks 

20 MB incl . 
 . . . . ......... .... ...... ... . .. .. .. $34 . 
(Others on request) 

Hercules .. ..... . . . . . . ... .• ........•............•... ..........•• . .. . ........ . .......... .. .. .. .. . . $73. 

Multi 1/ 0 . . . . . . . . . . . . . .........................$92. 

Colorgraphik-Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . ............ ... ..... $68. 


ega-Card (sho rt) . . . ................................................... .. .. ....... ............ . . 180. 

EGA-Card up to . . ...... . .. ..... ... . ... . . . .. . . $153. 

Di kdrive 360 K, 1/4 Zoll . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . ........... .. . . .. . . ...... . . .. .$153. 

Di kdrive 3 1/ 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. . . .. ... .... ......... . ... on request 

Di kdrive 1,2 MB, 1/4 Zoll ........................................ . . . . . ... . ........ . .. ... . .. . ... $160. 

(other card on r u t) 

CPU , JO MH2./W Legal Bio, 8 slots, 256 K installed, 84 Keyb Cl 

Pow upply lSO Watt, [/ Q Card, 1360 K FOO, incl. Monitor ..... ..................... .. ..... .. . . .... $523. 

(Exte ed Model on request) 


186 
U, 8/ 10 MHz 0 Waitstate, 640 K Ram in tailed, 7 SI 

ing, 220 Walt Powersupply, 102 Keyboard, 
FOO S 1/ 4 Zoll, FDO/ HDD Controller, Manual, · cl. Monitor . .... ... ....... ..... .. .......... $1056. 

AT 286 as Towerease . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . ....... .. . ..... . . . .. . . ..... .. . . ...... . .. $1148. 

r 3 I /2 Zoll ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .... ......... .. $150. 


80386 C mputer 

CPU 80 86, 1-32 Bit lot, big 6-Layennain-Board, I MB Ram ~ 

16/20 M z O Waitstate, 220 Watt Powersupply, 102 Keyboard, 

1,2 MB F S 1/4 Zoll, FDD/HDD .............................•..•.••..•.•••.•..•..•. 

. 

t 

.. ... .... . $3486. 


ut~r as Towen:aw ............ . .......... _. . . . . . • . . . . . . . . . . . • • . . • . . . . . . . . . . . . . ... ..... $3730. 


Same yste but 2 32 Bit Ioli, 20/iS MHz O Wair tate. 2 MB Ram ....................... 

As Towercas ...•...........•....•......................•................................... 


....... .... .. .. .. .. ... . . . . ········ ·· · ............................. . 


• Stuttgart 

Gesell cha fiir EDV-Sy 1eme mbH We acce 
rcard 

Telefoo: 0711/ 468106 ccess, Eurocard 
Fax: 0711 / 487446 
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Cirdt 81 on &adtr Strvict Cord 

Dlskless Systems- Intelligent Terminals 
Industr ial Control Systems 
Manufacturing Test 
Point of Sale 

rj~~~·~W~~~~~~~:~F~or the 10M~ PC. XT. AT and compatibles 
180K. 360K, 786K and 1.2MB models 

For PC DOS' or MS DOS' Operating Systems 
Disk & Disk Drive Emulators I New Models & Reduced Prices 
• Emu lates a diskette, adapter and disk dnve- SSDD 

(180K). DSDD (360K). or High Capacity (1. 2MB or 786K). 
• EPROM or battery backed SAAM technology. 
• Standard and cassette models. 
• Two Autoboot modes. file mode and EPROM 

programming mode. 
• Up to four units may be used in one computer by 

switch selection . 
• No special software required-simply copy a Master Diskette 

to program the EPROMs or copy data to SAAMs. 
• Operation at memory speeds on a OMA channel or 

prog ra mmed 1 / 0 mode. 
• 1 / 2 high disk drive escutcheon for loadlng cassettes 

from front . 
• Prices with memory ICs from 5295 to 5995. 
EPROM MODELS SRAM MODELS 
0 On-board programmable and Read [.] Battery backed up 

Only models =Read and write with 
...J Single board models 1BOK. DOS commands 

360K. 786K and 1.2MB ~ Single board and 
- Cassette models- I BOK. 360K Cassette models 1BOK. 

and 786K 360K and 786K 

V1S4· CURTIS, INC. [ ~1j
10 Anemone Clrcle • SI . Paul , MN 55 1 27~242 

612/484-5064 

12MHz-NO 
DP12JO"'
Hlgh 
Perlonnance 
100% AT 
Compatible 
Mothemoard. 

$399 
without memory 

True Zero Wan-State design increases 
mroug~pu1 up to 30%over competing 
products. 
The OP1210 design is optimized for 
demanding engineering and scientific 
apphca11ons e.g. Au!oCAD,Fortran. 

• 8112 MHz Zero WaJt·State 80286- 12 
CPU - Fastest '286 pertormance 
available 

• 1 MbyteCMOSZeroWai1.StateRAM. 
• 80287 Math Co-Processor socket 

with mdependenl clock allows lull 
10 MHz 80287-10 operation . 

• ZyMOS POACH/AT CMOS chip set 
reduces chip count tor improved 
rehabiliiy and reduced power 
consumption 

111111 PLll 
DISKS PLUS , INC 
356 Lexington Dnve 
Butlalo Grove. IL 60089 

• 8 expansion slols (6-16 , 2-8 bit) 
with 8MHz 1/0 clock 10 ensure 
reliable expansion board operation. 

• AWARD BIOSwith buill·ln setup 
uthOty. 

• Quiet. fully socketed. mulll·layer 
board design. 16 MHz ready. 

• CMOS Clock Calendar/COnriguration 
File . 

• Keyboard Controller. 
• One Year Warranty. 

frJDemi ISM PC·AT, ln1trnltlOllll Bumtll 
-... Cot!> . ""1oCAD. oliilOd<:SJ<. Inc. 
Pnadl/A I , ZyM()S °"1>omm 
OP!2IO. Dool<>l'lll$ In< 

Telex. 650 249 2139 MCI uw 
Fax : (312) 537·8331 
Techn1~al and more in lo 
(312) 537·7888 
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individual n-gram vector during a carch, you look at the vec
tors repre enling the clu ters . When a clu ter i imjlar to a 
query, you can either retrieve each document in the cluster or 
scan the vectors of the clu ter document for similarity. 

To place a new document in a cluster, you must can existing 
cluster vectors for similarity and, when you find one that meets 
or exceeds your threshold , add the n-gram counts in the new 
vector to the existing cluster vector. If you can't find a similar 
cluster, you can create a new one. 

Fine-Tuning 
Once you elect a document ' n-gram vector , you can retrieve 
the document . In a large database, you may select many docu 
ments . A few may have similarity with only part of the query or 
may be completely spurious. Rather than present the document 
immedjately, you can rescan each of the selected documents , 
eliminating the common words and stemming the rest. This 
time you compute n-gram vector for individual words and com
pare them to the query · s n-gram vector . This is a rapid process 
because a vector for a single word will be short; there are only a 
few n-gram types and therefore only a few mulliplicalions to do. 
If there is sufficient imilarity , the program consider the word 
sigruficant and djsplays it with the document 's identification. 
Then you can sec how close the document come to ati fying 
the query and choose which documents to select. 

You can tune the retrievaJ operation to ignore mild mis peU 
ings in either the querie or the documents . Dropping a charac
ter or transposi ng two characters, for example. "speling mist 
kaes, " is considered a mild misspelling. If, during the search , 
you lower the similarity threshold a bit, you will select docu
ments with word variation . Some n-gram will match, though 
probably not the misspelled ones . Ifyou have done some fonn of 
stemming, the word variations will not be due to grammatical 
differences, but to misspellings . 

The Theoretical Model 
D' Amore and Mah developed a model based on these concepts 
to convince doubters that these methods are valid and to predict 
the perfonnance of new systems . 

In testing their sy tern, D'Amore and Mah used a variety of 
documents: about 1700 from the Associated Press. 1200 from 
the New York Times, 3100 from the Foreign Broadcast lnfonna
tion Service, 2800 physics abstracts, a few articles on exotic 
fuel , 700 articles from the Unix news network (with articles on 
AI , ham radio, the space shuttle, and others), and 300 miscella
neous me ages from the Reuter wire ervice-altogether al
most 10,000 documents . Document size varied from 700 words 
for the physics abstracts to nearly 12,000 words for the articles 
on exotic fuels. The average size was 2200 words each. 

They used about 12 ,000 n-grams of variou length to index 
the documents. They started with one document and gradually 
increased the size of their database. As they added documents, 
the model counted the number of unique n-grams it encoun
tered . This number was proportional to the logarithm of the 
number of documents in the database. 

Much of the work went to developing a theoretical frameY..'Ork 
for characterizing the statistical propertie of n-gram indexes. 
Thi i important becau e D' Amore and Mah wanted to be able 
to describe the noise in n-gram indexing and calculate an n
gram vector 's relevance to a document. This is critical if you are 
to retrieve documents u ing an n-gram vector created from a 
query and to collect similar documents . 

Based on some assumption about how text is generated, they 
de cribed the stati tical di tribution of n-gram mathematically. 
Using this distribution, you can compute the imilarity between 
two text items and the statistical significance of that similarity. 

conrirwed 
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-GRAMS 

You can tune the retrieval operation 

to ignore mild misspellings in 

either the queries or the documents 

by lowering the similarity threshold 

a bit during the search. 

To validate their model, D'Amore and Mah took pairs ofvec· 
tors from random text item to approximale a noise level. They 
also took pairs from different segments of the ame text item to 
estimate the difference between similar vectors (those from the 
ame text item) and di similar veclors (tho e randomly cho en). 

They conducted many such experiments and calculated statisti· 
cal 	mea ures for each batch to compare again t the model' s 
predictions. 

In their words: "The tatistical model wa validated in exten
sive experiments with a broad variety of text . The results were 
e pecially noteworthy becau e one seldom can make any good 
predictions about the general statistical characteristics of Ian· 
guage ... an n-gram description of text does contain significant 
information about its content." For an example of how to pro
gram an n-gram vector, see the text box "N-Gram Vectors in C." 

Pluses and Minuses 

There are some drawbacks to this new indexing method . First , 

it's complicated, in tem1 of both implementation and computa

tion. Getting a new n-gram ystem up and running requires i O· 


lating and selecting thousands of n-gram indexing items and go

ing through many processi ng step . 


Second , then-gram method is memory- and processor-inten 
sive. Creating a vector requires the expensive lookup of many 
more n-grams than there are words. Computing imilarity re 
quires many floating-point multiplications and square-root cal 
culation . These take time, especially if you use oftware to do 
the floating-point mathematics. Without considerable optimiza 
tion , looking up individual n-gram can be expen ive. 

Then, too , the system isn 't exact . The meaning of the docu 
ment isn '1 used to index it. Without this understanding. similar
ity computations can go astray and either find similarity where 
none exists or fail to find it when it does exist. Trying to prevent 
this add even more complexity to the system . 

There are , however, good reasons for using n-gram indexing. 
for one thing , it work . I know of no better method for doing 
what n·gram indexing can do. Keyword solution , the next best 
thing, are highly limited . Searching thousands of keywords i 
computationally more intense than n-gram indexing, and the 
system is biased toward whatever keywords you use . Appropri 
ate keywords may also be inadvertently omitted . When you add 
new keywords to the sy tern, you must reindex the clataba e . 
Scanning the enti re text to answer querie is co tly in terms of 
time and equipment and doesn ' t work as well as n-gram do . 

The n-gram indexing system is adaptable to several different 
situations, and you don 't need to reindex the system to answer 
completely new questions. • 

[Editor 's note : Source code listings for COMMON. C, CON
FLATE. C, and NGRAM. Care available in a variety offonnars. 
See page 3 for further derails. ] 

Roy E. Kimbrell is a senior programmer/analyst with Planning 
Research Corp. in Bellevue, Washington. He has master 's de· 
grees in computer science and meteorology. 
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Gary Bricault 

Juggling Multiple 

Processes 


With Pascal-S, you can experiment 

with the fundamentals of 

concurrent programming 

hared resources are the parts of a computer sy 

S 

tern that more than one proce can u e imulta

neously. They can include such things as com
mon storage memory, 1/0 devices, and mass 
storage devices . 

Computers can use such resources with a single CPU running 
more than one program at a time (as in a multiprogramming en
vironment). The resource problems become more complex in 
parallel processing, where a single program is broken up and 
simultaneously executed by multiple CPUs on the same 
machine . 

I ue of concurrency control (who gets what, when, and for 
how long) helped lead to the creation ofprogramming language 
that have the control structures to create and manage concurrent 
processe . Programming language uch as Ada have feature 
that allow you to create and execute concurrent processes on 
more than one CPU at the ame time. In a distributed sy tern 
this could mean a set of computers totally independent of one 
another that function together whose only means of communi 
cation is sending messages back and forth to keep the processes 
synchronized . 

Concurrent Programs vs. SequentiaJ Programs 
A sequential language is one where execution of its statement 
proceeds in a predefined sequence. We are all familiar with se
quential languages such as Pascal , C, and BASIC. These lan
guages houJd consistently produce the same program trace for 
a given set ofoperating conditions (assuming that the program is 
debugged and operating properly). There are no i sues of shared 
resources ; the flow of the program dictates the order in which it 
accesses resources . 

By contrast, a concurrent programming language allows 
tatements to execute in parallel- this is what is meant by con

currency . If area · of a given program can execute concurrently, 
you could assign those areas to different CPUs where their exe
cution could proceed in parallel. Thi "divide and conquer" 
trategy hould execute more quickly than the purely sequential 

implementation. 
Because process scheduling is asynchronous in nature, a 

given program with a set of operating conditions will most likely 
produce a different program trace each time you run it. But, if 
you de ign the program properly , its outcome should be 
consist.ent. 

However, due to the random cheduling of proces es, there i 
the additional problem of protecting shared resources such as 

variables, files, I/O, and so on, from being accessed by more 
than one proce sat a time . 

Some languages that allow concurrent programming , and the 
means to synchronize the processes, are Ada , CSP, and Pascal 
s (see the text box " Pascal-S"on page 322). 

Ada upports the concept of a rendezvous where the transfer 
of infonnation occurs at a predetermined point in each of two 
processes. This meeting place also serves as a method of syn
chrnn.izing the two processes . 

CSP supports a structured synchronization tool called a 
monitor. Shared resources exist only within the monitor, and a 
process can access them only by calling one of the monitor pro
cedures . In doing o , the system denies all other processes entry 
into the monitor, as weJJ as access to the shared resource, until 
the proce currently inside the monitor releases the re ource. 

Pascal-S uses semaphores (described in detail later) to syn
chronize process flow. Processes that arrive at a semaphore 
either pass through or are blocked, depending on the value of 
the semaphore variable. In contrast to the rendezvous and the 
monjtor, proce se do not e.x.change information at a sema
phore; only synchronization occurs . 

The Precedence Graph 
A precedence graph is a direcced acyclic graph whose nodes 
correspond to individual program tatements. Such a group 
shows the dependency relationship of shared resources within 
those statements . 

An edge (which represents a process progression path) from 
Sx to Sy mean that statement Sy can execute only after tate
ment Sx has completed execution. Such relationships are critical 
if one tatement or region in a program is dependent on another 
statement. An example of this is the variable parameter list asso
ciated to the writeln statement, S7 (in the program fragment 
below) . Its parameters are calculated in the earlier statements 
S4, S5 , and S6, a hown in figure 1. The tatements S4, S5 , 
and S6 are in tum dependent on the prior statements, SI, S2 , 
and S3, being executed and those respective outputs being 
available. 

a 
b 
c 

: 

• z 

y + z; 
(a + 3) 
t . a ; 

. c ; 
Sl 
S2 
SJ 

d ·- - (b) ; $4 
e ·~ x + c; SS 
f y I c ; S6 
wdteln (d, e , f) ; 57 

From the above example, the precedence graph of figure 1 
shows the foJJowing relationships to exist: 

conri11ued 
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Figure I: Precedence graph for sample code fragme111 (see 
text), indicating the order in which statements can e.xernte. 

• S2 and S3 can execute after SI completes . 
• S4 can execute after S2 completes. 
• S5 and S6 can execute after S3 completes . 
• S7 can execute after S4, SS, and S6 complete. 

As you might begin to suspect, execution of any program 
statement without considering its dependence on a previous 
statement that has not yet executed can lead to disa t.r0u results . 
You need a method of detennining where potential timing prob
lems might arise. 

Detecting Concurrency 

You can decide whether a dependence relation hip exi ts be

tween one or more item by examining a eries of conditions 

known as Bernstein's conditions. The outcome of this analysis 

shows whether or not tv.u statements-Si and Sj-can success

fuJly execute concurrently . 


Parallel execution will work if there is no dependence on the 
output results or the input requirements of any two statements. 
This holds true whether you te t the relationship for variables or 
ome l/O device where overlapping inputs would create a jum

ble of overlapping outputs. 
To make this process work, I'll u ea little ba ic et theory to 

show what happens when you test two statements for the inter
section of input and output dependencies . 

Consider the two ·tatements Si and Sj, whkh can execute in a 
program concurrently and still produce the same results a long 
as SJ is not dependent on the outcome of Si; that is , if there is no 
edge from Si to Sj in a precedence graph. The rules are as 
follow : 

( I) l(Si) n O(SJ) = [] for all (i,J) 
(2) O(Si) n l(SJ) = {] wherei * j 
(3) O(Si) n O(SJ) = [) 

where {] indicates the empty set; l(SI) ={al ,a2, ... .,aml i the 
input set for Si. the set of all variables that are referenced in 
statement Si during its execution; and O(SI) = {bl ,b2, . . . ,bn] 
is the output set for Si, the et of al I variables who e values 
change when statement Si executes. 

ff the three rules of Bernstein' s conditions all produce empty 
sets, then we can be assured that there is no dependency be

tween the statements. 
Consider the followi ng code fragment : 

x : :; y + z ; Sl 
a : = (b . c ; 52.d := c a; 53 
w : = d - x ; S•l 

wz:iteln (d , w); S5 


U ing thi fragment. could tatemcnt I and S2 execute con
currentl y? First, calculate the input and output dependen y rela
tion hip ct : 

l(S I ) = [(x : = y z;) = [y,z] 

O(S I ) = O(x : = y + z;) = fxl 


I ( 2) = Ha := (b + 3) x c:) = lb.cl 
O(S2) = O(a : = (b + 3) x c;) = {a] 

Now perfonn the -et operntions to test for dependencies: 

(I) l(SI) n 0 ($2) = [y.z) n [a] = fJ 
(2) O{S I) n l(S2) = [x) n {b,c) = ) 
(3) O(SI ) n O(S2) = {xi n (a ] = IJ 

This meets Bern tein ' conditions because all three tests pro
duced empty set . Therefore, SI and S2 could execute concur
rently . However. SI and S4 could not because the input of S4 is 
dependent on the output of SI, as shown in the second te t: 

( I) I(SI ) n O(S4) = {y.z) n [wJ = !J 
(2) O(S I) n l(S4) = [xi n [d,x) = [x] 
(3) O(SI ) n O(S4) = [x] n fwJ = (] 

Figure 2 show the precedence graph of the sequential pro
gram execution. As expected, statement SI is followed by 52 
and by S3, and so on . 

But what if you wrote the program in a language that allowed 
the concurrent execution of the same five statements? The graph 
would then appear as in figure 3. which ·how how the state
ments might execute to take advantage of concurrency based on 
tatements that are not dependent on one another . SI and 52 

proceed on concurrent paths, S4 executes after SI completes, 
S3 executes after S2 completes, and SS executes after S3 and S4 
complete . 

The Process Graph 
The precedence graph described above shows dependency rela
tionshjps of statements. The process graph, however , depicts 
both sequential and concurrent proce s creation and flow . Such 
a graph can be very useful when a you design a program; it is not 
always obvious which proces will be created next or which pro
ces es must complete before another process can proceed. Also, 
this tool can help you debug code by showing graphicaJly the 
ource and destination of ynchronizing abstractions, such as 

the semaphore. Pascal-S defines a special pair of concurrency 
constructs, co-begin and coend. The statement sequence 

cobegin Pl ; P2 ; ... ; Pn coend 

initiates processes Pl , P2. ... , Pn, all executing concurrently. 
A process graph i a directed rooted tree who e node corre

spond to individual processes. You can use a process graph to 
express the relationship of the executing processes. An edge 
from node Pi to node Pj means that Pi created Pj, forming a 
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parent/child relation hip between the two processes. Any child 
Pj can have no more than one parent process. Also, an edge 
from Pi to Pj does not necessarily imply that Pj can execute onJy 
after Pi. It indicates that Pi created Pj , and that Pi and Pj may 
execute concurrently. The point at which concurrent processes 
are created L ca ll ed a fork ; the point where concurrent pro
cesses meet i called a join. 

Given the fact that some process can create or spawn other 
concurrent processes, what can a process graph express? There 
are several possibilities: 

• £recution. Either the parent continues to execute concurrently 
with it children, or the parent waits unt.i l all its children have 
completed execution. 
• Sharing. Either the parent and children share all conunon 
variables, or the children share only a subset of their parent's 
variables. Consider the program fragment below. 

beg in 
Pi; {two sequential processes) 
P2 ; 
cobegin 

begin PJ ; P4 end (two parallel processes , 
each wit h ) 

begin P~ ; P6 end (a nested sequential 
process) 

coend ; 
P7 {process dependent on prior outcome) 

end ; (cannot e xecute until P4 AND P6) 
(have completed I 

The process graph would be like that in figure 4. For this exam
ple assume that process P3 has a considerably shorter execu
tion time than process PS , and that process P4 's exe(;ution time 
is considerably longer than that of process P6. The execution 
steps would be: 

1. Process Pl executes, followed by process P2 . 
2. Process P2 executes, followed by the creation of two concur
rently executing processes , P3 and PS (a fork) . 
3. Process P3 tenninates, followed by process P4, but it is still 

concurrent with process P5 . 
4. Proces P5 terminates, followed by process P6 , but it is still 
concurrent with process P4. 
S. Assume that process P6 terminates , before P4. However, pro
cess P7 cannot begin until process P4 al o terminates. 
6. Process P4 then terminate , and process P7 is relea ed (a 
join) to execute to the program end . 

You can see possible conflicts involving shared resources more 
easi ly by using a graphk approach than by slugging it out by 
in erting tracing information into a program. This becomes e ·
pecially important if other executing processes act upon the in 
formation. resulting in misleading and confusing trace output 

Critical-Section Problem 
Because several processes can run asynchronous to one another 
in a concurrent environment , data or shared re ources that are 
common to two or more processes must be protected. These 
egments of code in the program that reference such shared 

items are called critical ections. 
Consider a program with n concurrent processes. Each pro

cess has some segment of code that is a critical section contain 
ing a single global variable A: 

process Pi code 

A : ~ B • 3; (Sl) 

wr i teln(A) ; (52) 


process Pj code 

A : • C - B ; ( 53) 
D . - (A - 8) I 9 ; {54) 

The important feature of this program segment is that when the 
process Pi is executing in its critical section (consistjng of state
ments SJ and S2; I'll calJ it Ci), you cannot allow any other 
process- such as Pj- to execute in its critical section (Cj , con
sisting of S3 and S4) if Awould be affected . Otherwise, Pi could 

l"011tim1ed 

Figure 2: Precedence graph for a code 
fragment (see text) whose statements 
execute sequemially. 

Figure 3: Precedence graph for rhe 
same code as in figure 2. This time. 
concurrent execution is pem1itted. 

Figure 4: Process graph fora code 
fragment (see text), showing sequential 
and concurrem processes. 
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Listing 1: A program to demonstrate tlze use of 

semaphores. 


{*•••*••··· · ·········· ··*** *****'**• *****} 

Pioducer bake s an inve ntory of up to B ) 

loaves , one loaf at a t ime . and signals) 

consumer that iL is OK to buy. If ) 

inventory i s full , then producer i s ) 

blocked until consumer depletes at ) 

least one loa f . Producer may then pro- ) 

ceed . I f consumer wants to buy b read ) 

but is blocked from doing so , it must ) 

wait un ti l t he producer bakes a t leas t ) 

one loaf for invent o ry. When a loaf is ) 

taken , i nventory i s de ple ted, thus ) 

a~lowing the producer to continue ) 

baking new l oave s f o r inve ntory. ) 

MAIN i nitia tes the two processes a nd ) 

passes an i dentifie r along with them to) 

allow easy trac ing o f progress of the 

progril1!1 . The orde r in which the 

proce sses are c reated does not matter . 


( *• *~ ** *****~*******•******~*·•*******•** } 

program produ cer/consurrer; 

var (declare a nd init semaphores) 
ok_to_buy semaphor e [OJ ; (inlt a s 

nothing to buy ) 
ck t o bake semaphor e [B) ; {in i t to 

produce B loaves) 
proceed : boolean; {pseudo " run 

fo rever" corrrnand) 

procedu r e producer (pi d char); 

{producer is process i d of ' l ' ) 


modify A in SI, but then Pj could modify S3 before Pi has a 
chance to print Ain S2 . 

To ensure that this never happens , you must establish ome 
abslract mcchani m to prevent process Pj from entering Cj if 
proce s Pi is currently executing in Ci. As oon a Pi has com
pleted execution of Ci , you can allow Pj to enter Cj: 

process Pi code 

<blocking device> (entry section) 
A : ~ B 3 ; {51) 

writeln( A) ; {52) 

<signaling de v ice> (e xit section) 


process Pj code 

<blocking de v ice> {entry section) 
A : = C -	 B; {53) 
D : • (A - 8) /9 ; {S4) 

<signaling device> {e xit section) 


A process requests permission to enter its critical ection by 
using a segment of code called the emry section. The entry sec
tion of Pj acts as a gate to block a process from entering its criti 
cal section Cj if Pi has already passed through its entry section 
and into its own critical section Ci. If Pi is not currently in Ci, 
then process Pj's entry section allows Pj to proceed into Cj . 
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begin 

repeat 
wait (ok_to_bake) ; {bake in 

inventory not full) 
writeln( ' process # ', pid,' baked a 

loaf and put it on sale) ; 
signal(ok_to_buy); {signal 

consumer produce availabl e) 
·..m il (pr-oceed ~ false} ; {do it 

focever) 
end; 

{ *~--~~ ******* * * w ***w**• ~• ·~•* *****•****) 

pr ocedure 	consumer (pid : char) ; 

{c onsumer l s p r oc ess id of ' 2 ' ) 


begin 
repeat 

wait (ok_to_buy ); {wait until a ]oaf 
is available} 

writeln (' process i ', id,' has 
purchased a loaf of bread ' ) ; 

signal{ok to bake) ; 
until (proc~d-- fa l se}; (do it forever I 

end ; 

begin {MAIN) 

proceed : : true ; 

cobegin {release two concurrent 


processes) 

consumer (' l '); {create consumer 


process) 

producer ( ' 2 ' ) {crea e producer 


process) 

coend 


end . 


Once a process completes execution in a critical section, i1 
passes through another segment of code called the exit section . 
At that time, if another process i · waiting at it entry ection , it 
may proceed into its critical section. (In the example , when Pi 
enter its ex.it ection . it ignal the entry section of Pj, allowing 
Pj to proceed into its critical ection Cj. ) 

Any olution to the mutual exclusion requirement must sat
isfy the following conditions: 

• While a process Pi is executing in its critical section Ci. no 
other process may execute in its a sociated critical ection . 
• If no proces is executing in its critical section and some pro
ce Pj attempt to enter it critical section Cj, Pj succeeds. 
Once a proce enter a criti al ection. you ca11 a ume that it 
will eventually leave the section and allow another process 10 

enter its own critical ection. No process may be held indefi 
nitely from entering its critical section . Thi prevents the condi
tion of "dead.lock" (i.e., two or more processes wailing for each 
other 10 proceed, but neither can) from occurring. If two pro
cesses are waiting for each other to provide a signal to enter a 
critical section, one or the other must enter and exit ; otherwise , 
neither will ever progres through its code. 
• There must be a limit to the amount of time a process can 
spend in a critical section after some other process ha made a 
request to enter its own critical section . Al o, a given procc s 
cannot hog its own critical section. entering and exiting indefi 

con1i11ued 
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nitely without allowing other proce ses into their own critical 
sections. These faimes requirements prevent "starvation" of a 
process- indefinitely excluding it from entering into any critical 
section. 

Con ider a di k drive with an acces queue that ets read re 
que ts t a higher priority that write request . If a proces re
quests permission to perform a write operation, it cannot be in
definitely held off in deference to any number of di k read 
requests. The write operation might contain an entry of infor
mation needed to satisfy some of the queue's read requests . 
The e read reque ts would never be atisfied if the write opera
1ion were not allowed to take place, and the disk might cca c to 
function. 

The i ues of mutual exclusion, progre , and bounded wait
ing are the key to running successful concurrent programs. It is 
essential that you consider them as part of the "up-front" por
tion of any design. 

interprocess Communication 
Dijkstra introduced the emaphore a an abstract oftware ob
ject that provides a mechanism for blocking processes condi
tionally. The semaphore blocks processes based on its tale. It 
provides a simple but elegant method of interprocess communi
cation. In general , a semaphore s i. an integer variable that. 
apart from initialization, can be acce sed only through tandard 
atom ic operations: signal(s) and wait(s) (the original nota-

I I 
I I 

6 Entry 6 Entryy section ~ section 

Walt(s) r : ----~ ~lo• ' Walt(s) 
s>O (!0 :1 s .. O 

Gate open Pi 	Critical 1 : Critical Gate closed 
section : 1 section

I I: 

$
1 -+g7g~~~;)- - - - - - - - +s1gnal(s) 

Exit Exit 
section section 

Figure S: Using a semaphore (s) for controlling critical 
sections ofcode. Here, as Pi passes through its entry section, 
it "closes the gate "for Pj. When Pi exits its critical section, 
the signal (s) operation will reopen the gate for Pj. 

ProducerConsumer Signal 
OKtobak~ 

Figure 6: Process graph for the "producer/consumer" 
program showT1 iTI listing I . 

tions for these operation were P( s) and V( s) ). Thi implemen
tation of PascaJ-S treat~ the semaphores as a pecial integer data 
type . The semaphore operates as follow : 

L. Ifa process P encounters a wait(s) wheres > 0, the sema
phore counter decrements by I (s : = s - l) and the proce 
pa ses; otherwise, the proce i -uspended (blocked). 
2. If some process P encouater a signal( s), then s : = s + 1. 
3. If some proce s Pj i blocked at a wait(s) wheres= 0 , and 
some process Pi encounters a signal (s), s increments by I, a 
in operation 2. Pj resumes activity causing s to decrement by I. 
as de cribed in operaLion I . 

If the semaphore s assume only the value of 0 or I, it i a 
binary emaphore . In contra.st, a emaphore that takes any arbi
trary nonnegative integer value is a general emaphore. Wait() 
and signal( ) are the only operations allowed on a semaphore. 
Because of this blocking and releasing mechanism. emaphore 
provide both mutual exclusion and proces ynchronization. 

Pictoria.lly, you can view a semaphore a a process passing 
through a gate where the value of s determine whether the gate 
is open or clo ed. Jn figure 5, the process Pi proceed into its 
entry secLion where s > 0 and the gate is open. Consequently. 
Pi pas es into it critical section. 

At the same time. Pj proceed into it. entry section. However. 
it gate i clo ed because s = 0, o Pj is blocked (~uspe nderl) 
from passing into its critical section. Once Pi completes it criti
cal section and proceed into its exit section, it passe through a 
"turnstile," causing s to increment to a po itive number. Pj' 
gate will now open, allowing Pj to pass into its critical section . 
At the same time, s decrements and Pi cannot enter its critical 
section until Pj reaches its own ex it ection . 

I've provided a simple program demon tntting the u e of 
semaphores in listing I , written in Pa. caJ-S. It is an example of a 
clas ic situation known a the "producer/consumer" problem. 
The problem centers around two processe , a baker (producer) 
and a cu comer (con. umer) . Two semaphore create a bounded 
buffer limit on how much bread (in this ca e. eight loaves) the 
producer can make and inventory ahead of the consumer's con 
sumption rate . The consumer is blocked from buying bread 
when there is none available. Note that the program require no 
separate variables to keep track of how many loave of bread are 
in inventory or have been consumed . It is the act of signaling 
and waiting, and not the contents of the semaphore ignal , I.hat 
prevents either proces from acting in an uncontrolled manner. 
This particular program will run until interrupted. You could 
impo ea limit on the total number of loaves baked, say, in one day. 
but you must take care to cleanly terminate the two proces or a 
deadlock will occur. A sample output looks omething like this: 

P~ocess e2 has baked a loaf and puL it on sale . 
Process #1 has purcha~ d a loaf of bread . 
Process ~2 has baked a loaf and put it on sale . 
Process ~2 has ba ed a loaf and put it on sale. 
Process #1 has purchased a loaf of bread. 

The process graph for this program is shown in figure 6. I've 
shown the two emaphore signal line , OK to bake and OK to 
buy. to give an indication of which process is the source of the 
signal for a given semaphore. In this example, when the consumer 
(PI ) purchases a loaf from invemory , this ignals the baker that the 
inventory of loaves is not full and he may proceed to bake. 

Conver ely, when the baker (P2) produces a loaf, thi ends a 
continued 
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MAXIT increases your 
DOS addressable conventional 

memory beyond 640K 

• Add up lo 256K • Top oil a 512 IBM • Compallblo with 
obovo 640K for pro· AT'1 momory to 640K EGA. Network, ond 
9U1m• hku FOXBASE .. and add a not he: other memory ca rd• 
ond PC/FOCUS l28 K b.vond thot 

• Shotl cnrd worlt.e 10 • Run roa.1donl • Add up to 96K lllbov e 

the IBM PC. XT. AT. proorom1 hke 640 K to oil pro0rom1. 
and comPftllbln $1deludt above 6 40 K 

Br••lc. Lhrou9h the 640 b..rri•L Exrend 1h• producttve lllo of your, I.BM 
MAX IT inc1ooua you1 PC'1 ovo1loblo PC. XT, AT or compoublo The MAXIT 
memory by rooluno uau of the va.c.t!.nl 256K momory ctud and aoftwaro wo rb 

unu1od addnn1 •pace b-o1waon 640K automaucally II you have quee1lon1, 
o:nd 1 rnoo.obyto tSoe tllua trahonl!l l OIJt c:uetome r •uppo rl peopl~ will 

a.new1u them, la.it 

·-1--=-·
... 11..... •t.4--~.. _......,,, ..- ... __ 

t i ...~- · --1(-.i•....:.r.-•cc,.t. _.....,._ .. . (_,_ -o.-. 

·~ I'"4•u· •N-••o. .......... ~ - .. .._._. 

Ord•r toll "'-• 1·800-227-0900. MAXIT 1a ju11 $245 plu1 $4 1hlppin9, and 
l'tpphcable "Io ta l'lolat1 ,.,. Buy MAXIT lodny nnd •ol vv your PC'• m o1nory c11t1J1 

Ou111d• lho US A coll l.415-548-2085. We occopl VISA, MC. Amerlcen Expr u 

MAXll 15 a uademafk o l OsbornP McG,..w· Hil1 ISM 15 o 1~15laled lrodamar of lntelrnnroo1I 
9ui.1no&H Mach1nu111 Co,puHlhu1l, SJCloJuci.. 1!0 1tug1ste1ed1tad0m1rk ol 8 otlanc:i lnte1na11on.at. Inc-. 
FO><BASf • t) a 11ademar1' ol Foa Software. H111culoa ra a uademarlc ot Hetculos Comou1er 
Tocnno!Ogv lnc. XT Ind AT a•o reg11101ed ttadem1As ot lntern111Qnal 8u11nttss M hlnea Cc:w-po
r1111on. Ct>1np&q rs a rtlg1aio1Ud tmdomork of Comoaa Comout r C0<PorOl tor\ 

KADAK's 
engineers bring 

years of practical real-time 
experience to this mature 

MULTl-TASKING SYSTEM 
(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 
• No royalties 
• IBM PC DOS support 
• C language support 
• Preemptive scheduler 
• Time slicing available 
• Source code of the 

C interface and device 
drivers is included 

• Intertask message 
passing 

• Dynamic operations: 
• task create/delete 
- task priorities 
- memory allocation 

• Event Manager 
• Semaphore Manager 

AMX86'" operatos on any 8086188, 80186188, 80286 system. 

Demo package 
Manual only 
AMX86 system 

$25 us 
$75 us 

$2195 us 
(sh• PPlng/handhng extra! 

AllO ova•la0/8 /01 8080. Z80. 68000 

KADAK Products Ltd. 
206-1847 W. Broadway 
Vancouver. B.C.. Canada 
V6J 1Y5 

j~lf Telephone: (604) 734-2796 
-. Telex:04-55670 

Circle 215 on Reader Seniice Card 

JUGGLING MULTIPLE PROCESSES 

Pascal-S 
I f you are accustomed to writing in sequem.ial program

ming language . you now have the opportunity to develop 
new strategies to approach design problems by using concur
rency as a tool. A small but versatile concurrent language, 
Pascal-S, allows you to experiment with developing concur
rent programs on a personal computer . 

Although Pascal-Si a limited ub et of equential Pa cal, 
it contains several special constructs- namely cobegin and 
coend-that enable you to create programs to do operations 
that might not be practical in a sequential language. The p
code interpreter for PascaJ-S even has an underlying process 
cheduler that gives you a surprisingly realistic feeling of 

true concurrency and docs not require any maintenance by 
the applications program. Pascal-S provides the synchronj
zation through the use of the semaphore (discussed in the 
main text). 

Pascal-S was originally written by ikJaus Wirth and 
modified by M. Ben-Ari for experimentation in a mall con
current programmfag environment. Professor Peter Lutz of 
the Rochester In titute of Technology separated the original 
compiler and interpreter so that the compiled p-code output 
could be stored in a file and interpreted at a later time. 

I have further modified P.ascal-S for use on personal com
puters running under MS-DOS using Turbo Pascal 3.0. I 
used none of the special exten ions of version 3.0, so you 
should be able to implement the language using Turbo Pascal 
2.0. I've run this version on five different MS-DOS com
puters with no apparent compatibility problem . However, 
due to the nature of the Pascal-S compiler, you cannot use the 
CP/M-80 version of Turbo Pa cal (it doe not support recur-
ion, and thus prevents the Pascal·S compiler from working 

properly). Since the compiled output file is interpreted. Pas
cal-Swill never be known for blazing speed. 

For an extensive explanation of how the Pascal-S compiler 
and interpreter operate, refer to the book written by M. Ben
Ari ( ee bibliography), in which the implementation kit 
appears. 

ignal to the consumer indicating that there is at least one loaf 
available, and the consumer may proceed to pu rchase (assuming 
that the consumer was blocked due lo no inventory) . 

Conway's Problem 
Conway's Problem represents a good example of several con
current proce es functioning together in a pipeline manner 
with only semaphores to synchronize them. A variation of the 
original problem is as follows: A program is needed to read 80
column "cards'" and write them out in 64-character lines . The 
output include the following changes: 

• If the card ha fewer than 40 character , pad the balance to the 
fortieth character with pace . If the card has more than 40 
characters, pas only up to the fortieth character and ignore the 
rest. After the system reads the card image in, always add a 
space a a forty-firs t character. (Each "card" corre ponds to a 
line separated by a carriage return.) 
• Replace every adjacent pair of pound signs (##) with a caret 
("). 

Even though it is possible to design a solution using a sequen· 
tial language, the problem has an elegant solution using three 
concurrent proces e . Proces I, READER, read in the card 
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JUGGLING MULTIPLE PROCESSES 

image, counting I.he characters and adding padding characters 
where neces ary . This stream passes through a buffer to process 
2. Process 2, SQUEEZE. modifies strings of## characters and 
pa ses this modified stream through a buffer to process 3. Pro
cess 3 , PRINT, gathers the input stream into 64-character lines 
and prints them. 

The buffers between processes 1 and 2. and 2 and 3, are 8
character circular buffers bracketed with wait ( ) and signal ( ) 
semaphores to provide interprocess synchronization. As buffers 
fill and empty , processe are blocked or relea ed , smoothing 
out differences in the amount of time allocated to each process 
by I.he interpreter. 

Part of the beauty of thjs program i that it requires no 
counters to test the locations of the buffer pointer to guarantee 
that they do noc overlap. The program simply initializes the 
buffer emaphores to the limits oflhe buffer allocation, and the 
pointers can never overlap. Since these buffers are critical re
gion -in the ense that only one proce can read or write a 
buffer at a time-the program guarantees mutual exclusion 
through the use of the semaphore mutex. It was not neces ary to 
synchronize the printer process, as it is the only process provid
ing output in I.hi program. 

One difficulty of a concurrent program is to provide a grace
ful shutdown for each process at the program's end. If a process 
simply terminates and return to the main program, a deadlock 
will probably occur, as one of the processes will not be signaled 
through its final semaphore after the others have exited. One 
solution is to allow e.ach process to drop to a holding area until 
all three processe have emptied their re pective buffers . Then 
the final process signals to the others to exit. 

ew Solutions 
Programming in a concurrent language opens up some i.nterest 
ing possibilities that might be neither obvious nor possible when 
u ing a sequential language. However, there are a number of 
pitfalls that you must consider in the program design and imple
mentation that require I.he use of tools and concepts not always 
needed in a equentiaJ environment. • 

Editor' note: Source code listings that accompaJ1y this article 
are available in a variety offonnats. See page 3 for details. 
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From 
$689.00 

ranJ Alonc/ RS-B 2 Pru~ran" and Vor ifl es 
W / 24 pin PLDs from MMI. Tl , 1 a<ional 
Cyp1 e·•. La tt ice. AM O, Altera 
PAL ••• rrimrrrd rra.dcm.ark ol MM I 

From A Name You Can Trust 

LOGICAL DEVICES INC. 
1.201 N.\\'. 651h Place 


F1 . Lauc.krd;ik, FL .H.309 


1-800-331-7766 (30 5) 9 74-0967 
Tele x 383 142 Fax (30 5) 974-853 1 
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Wmerican 
Semiconductor· 

MATH CO.PROC. EPROMS. SIMMS. 
8067 S107.00 27126 s:l.90 1 MS CHIPS 
80872 151.00 27256 CALL 1 MB >< 9 
80287 16900 2764 290 1 MB x 8 
80287 8 ?39 00 275 2 CALL 256 x 9 
0028710 305 00 
8038716 ~woo 

STATIC COL RAM Sl.00 

ORAMS 
4164 50 CALL LARGE INVENTORY OF 
~ 164 120 CALL ALL PRIME PARTS FOR 
256100 CALL MORE INFO CALL 
256120 CALL 1-800-825-SAVE 
256150 CALL FAX: 1-813-889·06 58 

1-800-825-SAVE 

Wm_erican 
Semiconductor· 

XT, AT-386 
Complete units 

as low as 
$35./month 

5 year warranty available 

Call for 

Details 


Not a lease-You own it! 


1-800-825-SAVE 



CHAOS MA OR MAIL 

continued from page 34 
el~t the one you desire. There are lo~ 

of other features (reaJ ones!). If you 
haven't seen it, I strongly recommend 
that you find a copy . The price i right : 
$50 Canadjan. 

Excellent though Thunder i , I doubt 
that it will cause you to adopt an Atari for 
aJI of your writing. As far as I know, there 
is no word processor available that comes 
anywhere close to meeting your specifi 
cations (not that they are unreasonable). 
Your quest for a modem version of CP/M 
WRITE strikes a chord with me. I had a 
similar editor/ formatter (PIE) on my 
Apple 11 Plus . Isn't it strange how per
fectly good ideas can get lost forever in 
che mad forward rush of " new" software 
development? 

As for Atari machin them elves, I 
have been fortunate to use most of the 
varietie of microcomputers on the mar
ket over the past everal years. When it 
came time to upgrade my personal ystem 
(a fully stuffed Apple 11 Plus). I opted for 
an Atari 1040ST. Today it is my right 
hand and my window on the world (via an 
Ethernet terminal server, a VAX 750, 
and an Amdahl mainframe) . (To be truth
ful, an IBM PC is also withln easy reach 
for those times when it ju t ha to be done 
on a PC.) 

P.S. I also read your novels, at least 
those on which you collaborate with 
Larry Niven . Did I detect a hint of "auto
biofiction" in Footfall? 

Doug Latomell 
Vancouver, BC 

There is a11 increasing flood of soft
ware for the Atari ST. and now that 
there's WordPerfect for it , the machine 

really is good enough for nearly every
thing; it 's certainly more computer than 
my original Ezekial. 

I was sorry to see Batceries Included go 
under, but I think Electronic Arts is doing 
a good job of publishing most of Bl 's 
stuff 

As to FootfaJI. that wasn't fiction; we 
got to thinking, if this really happened, 
who would the Pentagon ask for advice? 
If not Heinlein, Niven, Benford, and 
Poume//e, then who ?-Jerry 

Norton Commander 
Dear Jerry , 

I wa astounded at your di mi al of 
"DOS Shells" and then took outright 
umbrage at yo ur rejection of Norton 
Commander (NC) in your December 
1987 column . 

Users hould ideally learn DOS it ·elf, 
of course . But then , how many automo
bile drivers actually drive properly, not 
to mention understand the combustion 
motor? It would eem that the emergence 
of the wide range of shells is a respon e to 
the needs of users. Surely, it's aJI part of 
seeking true user friendJjness, and the 
law of supply and demand? 

In fact, these program must do more 
than limit DOS, as you imply . My own 
company publi ·hes a DOS hell that adds 
a desktop and a self-configurable, trans
latable HELP databa e to DOS, o that 
users could access information in Shona, 
Swahili, French, or whatever. 

1n response to your annihilation of NC, 
perhaps my own requirement are un
usual. I have u ed NC for some 6 month 
now , spending a fair amount of time pre
paring di k , copying file , testing oft
ware, and writing text . NC allows me to 

carry out these function with seldom 
more than two or three key. troke . 

The NC windows provide such an ele
gant and logical representation of disks , 
directories, and file that , to my mind, they 
have made the Macinto h interface look 
gauche- and I've used a Mac for 2 years. 

Configuration alternatives within NC 
let you pick display, performance, and 
default options and really customize the 
operation of the system. One example : I 
imply point the C cursor at the name of 

a file and press Enter . Depending on the 
file suffix, C wilJ automatic~lly first 
load Loru 1-2-3 (. WKS), WordPerf~t 
(. DOC), or orton Editor (.TXT). (Yes, 
I know that the Mac does this , but C 
seems faster and more logical.) 

Finally, thanks for the column. As a 
longtime personal computer u er and 
BYTE reader, I still read your column 
first. However, I really feel that your 
search for purity above al1 else may this 
time have caused many more hours of 
per piration for new u ers than 
necessary. 

Tony Mechin 
Harare , Zimbabwe 

Hey, I didn 't mean any disrespect for 
Norton Commander. I generally recom
mend it for beginners. 

What I mea!ll to say was tlwt Microsoft 
and Zenith 11eed11 't have bothered with 
their Ez PC Shell, since Nort011 Com
mander was more titan sufficient for 
those who prefer a shell to leaming DOS; 
but it 's belier to learn DOS and be done 
with it . If you 're a touch typist, it's much 
faster to type COPY A:*.* C: \ SMALLTREE 
than ro go through the Commander's 
menus. -Jerry • 

UNIVERSAL E(E)PROM PROGRAMMERS 


IBM PC Software Package included or RS232 drive r' to any computer (Apple, PM . etc) . 

•Programs 27u to IM Bit. 25xx . 68x.,. CMO . EEProm . 874x. 87(C)5x. ZPR,tm'i & more. 

•Menu-driven device selection: o Personality Modules. Quick Pulse Programming. 

$495 •Reads & Writes Inte l-. Motorola-. Straight- Hex & l:l1nary file>. Spin!> files(odd/even ). 

•Technical Suppon by phone: 8am-5pm voice. 5pm-8am Bulletin Board f PTJ. 

•Built-in Eraser/Timer option. Full documentation. Firn1warc upgrades avai lable. 

•I 	year warranty . Money back guarantee. Mo:.t um is same day shipment. 

·11 0-l 15/220-240VAC. Vi sa & MC accepted . $395 
Call today for datasheets! 

B&CMICROSYSTEMSKits from 
355 We t Olive Ave. Sunnyvale. CA 94086 $95 $295 

Pf-1 :(408)730-55 11 FAX:408-7J0-552 J TLX :984185 

324 BYTE• MAY 1988 	 Circle 35 on Reader Sel"l'ice Card 



----:r-- . 

-----THE ·Buv·ER'S MART----
A; Directo~y of Products and Services 

THE BUYER'S MART is a monthly advertising seciion which enables readers 
lo easily locate suppliers by product category. As a unique feature. each 
BUYER'S MART ad includes a Reader Service number 10 assist interested 
readers in requesting Information from participating advertisers. 

RATES: 1x-$475 3x-$450 6x-$425 12x-$375 
Prepayment must accompany each Insertion. VISA/MC kcepled. 

AO FORMAT: Each ad will be designed and typeset by BYTE.Advertisers must 

furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 charactets maximum), plus company name. address and 
telephone number. Do not send logos or camera-ready artwork. 

DEADLINE: Ad copy Is due approximately 2 months prior lo issue dale. For ex
ample: March issue closes on January 7. Send your copy and payment lo THE 
BUYER'S MART, BYTE magazine, 1Phoenix Mill Lane, Peterborough,NH 03458. 
For more Information call Mark Slone at BYTE 603-924-3754. 

ACCESSORIES 

FREE CATALOG 
Thousaods of pet1S and new SUfJ)fus eledronoc pe1111 
a1 super low pnccs FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 tioors) 

CALL OA VRITE FOR A FREE CATALOG 

ALL ELECTRONICS CORPORATION 
P 0 Bo 567 Van uys CA 91A08·0567 

1 ·800·826·5432 
Inquiry 5T1. 

SOFTWARE PACKAGING, DISKS 
Clan Dln!le!S &sl.os ISMS. Vlf.¥ tinders. txt<Es and 
~sues Disk~~ & labels. Lo.v 
qty 111prnng &nranded disJ<s Much Morel Law 
pl!Ce'l Fag Sl'IVtt Cal 01 wr e IOI FREE cmt.00 

Anthropomorphic Systems Limited 

376-B East St. Charles Road 


Lombard, IL 60148 

1-800-0EAL·NOW (312) 629·5160 

Inquiry 578. 

JOB PROTECTION 
If )OUr jOb depends on your COITipule<, you should 
hove our FREE ca1a1og. Call (800) 35$-5794 Ex!. 
8990 for a FREE catalog from the world's larg8S1
manufaC1ull!f ol single phase unlnrerruplible power 
supplies. Call or write today! 

BEST POWER TECHNOLOGY, INC. 
P.O. Box 280, Necedah, WI !>4646 

In Wis. (608) 605-7200 E><t. 8990 


(800) 356-57'114 Ext. 8990 

Inquiry 579. 

PRINTERS-HARD DISKS 
STAR MICflONICS NX·IO •.• • •• • ... ,$149.00 
NLO. 120 CPS. llO COLUMNS 
EASY COITTROI. PANEi. 
SEAGATE ST-225 ................ . $249.00 
20 MB HAllO DISK WI CONTROLLER 
BASF DISKETTES (Box ol 10) , •.••••• $18.00 
&l'I• OSIOO 

BIG OF AMERICA 
1008 TIGERTAIL BLVO. . OAN!A, FL 33004 1305) HMHI 

Inquiry 580. 

RE-INK FABRIC RIBBONS 
CUI nbbon IXll5I by using 8o<g Ribbon In~ Do all car· 
lr!dQo ribbons with fOst one inker. Choose ltom 3 
moilels Manual E-Zee Inker - $3U O 

Elec!ri<: E·Zee Inker - S89.50 

Ink Muter (Electnc) - '159.00 


JOOO~ ol .-J•I~ .->ill 5 )MIS.~_.,,,..,, 


BORG INDUSTRIES 

ACCESSORIES 

SELF-INKING PRINTER RIBBON 
- ""-- - •.oo 062 rlCJbonLaaa. IG.15 tllnm tongrlr U\M lhe ~ 

"""""""'uaJnv ··--·-- · °"°""~- 9l 0.. ..... •80'111) 
~!~ Do<~t"!!'.li"" 
E-t Tl 10820,llO 
COf.aWl~mel D"Ct"t0f ... lr'Cl"4 ~..a"°"'°'°°""' 

CONTROUEO PRINTOUT DEVICES, INC. 

POe 11611, e.io-Mn Rd , lvdon. NC ll8'04 


(704) 684-9044 • TELEX: (FILMON-AREN) 577454 

Inquiry 582. 

COMPUTER PAPER 
Labels, continuous envelopes. etc. Also type 
& graphics settings from desktop publishlng 
data. Best prices and fas1es1 service 
available. MCNISA 

SPTC 
40 SAflAH DR .. FARMINGDALE. NY 11735 

516-293-0110 

Inquiry 583. 

POLAR FILTER 
· -lheglaro. - . ~"''"'"llOC· _ .... ___..,,__u-edl>J~ll>d• lionol-igfll..t.c11ncomrnoncou-o1¥~ 

·=~~.COMES IN "'fflOUS SIZES EVEN~ lVs 12". w•. 1~. 2e' 
{121,127. 131. s.cui ........ c:aNr'l O*" """*I"'*~cal - .. UNLIMITED Computer Syst.ems 

1ms Ml view - , •K. 1..orna undo, CA 9235-1 
P h # (714) 796-7974 Fu # (714) 796-3931 

Inquiry 584. 

ARTIFICIAL INTELLIGENCE 

muLISP'w 87 for MS-DOS 
Fast compact efficient LISP pnigrammlng environ· 
ment. muUSP programs run 2 to 3 !Imes laster & 
take \.\ to VJ lhe space OI ot/ler t.ISPs. 450 Com
mon USP funaions, muhl-window editing & deb<Jg
glng, lllM>B, graphics prlmtlivee, lessons & help, 
demo progrems. comprehensl\le menuaJ. 

Soft Warehouse, Inc. 
3615 Hatdlt\Q M.. SoMJAI 505, Hono!Ulu. HI 96818 

(808) 734·5801 

Inquiry 585. 

BAR CODE 

BAR CODE READERS 
For PCIXllAT. and ALL PS/2 models-attaches es 
2nd keyboard. reads as keyed data. External 
mounting vie velcro to side ol monlto• OR in short 
slot or f>C. XT, AT. PC-$38S. PS/2, Klmrrom, & 
RS-232 mode!s-4399. UPC/EAN, 2 ol S. Code 39 
MagStripe +S 100. Badge Aeadets-la5els IDol 30 
days back. 

Worthington Data Solutions 
-&11..1. S.: Setq Cn;J C: 95llEiO 

BAR CODE 

PRINT BAR CODESJBIG TEXT 

FROM YOUR PROGRAM 


Add bar codoa and big gi.p/1~ lOXTm your P«>O•""' Polnl!tom··-"' dBASe. BASIC, c. .... Bat coo.. UPC. EAN. 
2 al !. C- 39 Ef»On/Old/IBM dol ,.,.,,. 1""1 up 10 \\'" 
t.n.r.i.t lon18 up to 2· (158 pll). W1 Sl~S2311. 30 day 
$\ back guatantf!lfl 

Worthln ton Data Solutions 
<tM S1 S..UCrw CA

(8001 3'5-0220 In CA: l&Oel 4Sf."3t 
~-°"*'~0'9f"'2 

PRINT BAR CODES 

AND BIG TEXT 


On )<><II EPSON/IBMIOKl/tuerJol pnntn. 1 • 1111 :.xt· 
rudAble 11 SO ft. C-39, 2 cl S. 128, MSLUPCIEAN. Mil· 
STD. AlN3 Mtnu-Ot!Ytn. My IOmloll/Sl2ll. F "'?UI- One 
..,_,10de9lgt>1abol--$Z?9. °"'"" IMe<Jol 118 PP" Other 
s.mple prog111111 IOI oar coa.. rrom 549. 30 day $ oac 

Worthington Data Solutions 
~If.A. ~n;.* St 5&16 Cn!t CA Q:O!i> 


18001 3• $-•220 In CA: ('08) '51-~ 

~ ... ~tlOl)l'IOIOf.li 


BARCODE BARGAINS 
Buy direGt and save. We'll beat any written 
quoles lot compelfng equlvalam bar code 
readers or bar code label generallon software. 
Call or wrile for brochures. Quantity discounts. 
warranty. same day shipping. Bar codes are all 
we do at ITS. 
lntem!llonal Technologies & Systema Corp. 

950 wr.it 5:at Or O"llT'~ Ba.'. CA 911'8S 
(714) H1-7f77 - 6502S2•734 MCI 

Inquiry 586. 

BAA CODE MADE EASY 
PEf!CXlN E Z READER-....,_ -  ""'2 ,.,...._ 
RS-232 _ _... . HS/ IO - ...... .. , ...,,. 

-·  Wll110UT SOFTWAAE OOlflCAflOH ...._ lhopp<1g !!!!I :t!!!! _._ a.. coao pnnong 
~~.... C..lor..,,onlo& .....-. 91108 

f!"1y -  - doloaurls 
PERCON 

2190 W 111h S1 , Eugene. OR 97402 
(503) 344-1189 

525 MAIN ST.• JANESVflLE. IA 50ll'7 

Inquiry 581 . 

(800) 3'1._.220 In CA: ('081 U8-11938 
,.,__ ......... 0 

Inquiry 587. 

READ & PRINT BAR CODES 
Fast, nillable data entry into your programs as If 
from your keyboard. Internal unit for PC, XT, AT 
F'S12·M30. RS-232 umt for DOS & Non-DOS 
!)'Siems (Incl. all PS/2). Stainless steel wand and 
LASER ln1ortacos. Powerful Bar Codo and Tmn 
printing aoftware. 

Seagull Scientific Systema 
601 Ul1rWtnlly Ave. , Sune 50. SacramflRo. CA 95825 

(91&) sa11-1ne 

Inquiry 588. 
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BAR CODE 

BAR CODE READERS 
Among llW - - - moll ~ - blraldt 
_CMOS ___ ll.q>ly..,,...._.,.. 
l8M ~end DIN ...,..,., comploioly 06 ~ 
...... --~ s,,,,,. day lllOP. 1 ,..,-..ncy, 
30 dly - ou- CAl.I. lor pdoel kJO """ .. 

;!~~~~~-J,:.,~~ 

-Solution• Engineering SalH 
8653 Georgia AV& , Solver $1)f1ng, MO 20910 

800·635·6533 
Inquiry 589. 

DATA INPUT DEVICES 
Bar Code & Magnetic Stripe R1Aden1 lor m CIO<Om· 
puters & t&rm!nall, lncludlng IBM PS/2 & e1~en1. DEC. 
An.T, CT, ~ Wong. All r~ ccnn&CI on U.. 
klr/bOlld c:aDle & are ~111aren1 IO all sohwwe. I.OW 
COfll tw coa.. print program• & megnetic encodenl are 
also .....,1a1>1e. GSA contnlel tGSOOl<SMGSS3411. 

TPS Electronics 
4047 Transpor Palo Alto. CA 94303 

4t5-856.e833 Tele11 371-9097 TPS PLA 

Inquiry 590. 

BAR CODE SCANNER/READER 
fot PCMT1AT 11><1 COl11Pllll>itS. 11><1 APPlE II. ~d 
om.....,nu rnoool th wood tor only '2•9 - l ol 11. 
UPCJEAN.UANllJPC e, Cooo ~ CODf,8AA th 1 'f' 
~· 
<\loo RS·2J2C 1110 CENTllOfflCS - 1h ot>o1ce al 
_.... hand·held, and - "°"""""' 

Call or W!lte fc< hH '*"'°V· 

TRADE MATRIX of Silicon V1lley 


11839 - Dr.. San.-_ CA 1161"8 

(800) 222-4228 Ext. 38, (408) 238-1784 


Inquiry 591. 

BUSINESS OPPORTUNITIES 

Start Your Own 
PART TIME BUSINESS 

Tum )'OUr PC nlO a Turnkey Buoln&Sll System. A 
ltttle mar1<ellng skill and 1 hr/day Is all you need 
lo run th• bUlllne$5 from your own horn It's the 
~ Ci'8Z8 In Dating Setvlces utillz!ng the media 
or Telephone Personals. 

ca11 (203) m-:1sas for demo. 
NOVITRON SYSTEMS 

P.O BOX 3708. MILFORD. CT 06460 

Inquiry 592. 

CAD/CAM 

CA.OKEY 3-D CA.DD Software 
CAOKEY 3 Rog: $3.195 .... • . HLB:S2.695 
CAOKEY 1 Rog: $495 . . . . . . . HL8:$42!i 

Call or write today for free catalog. 
VISA/MCICOOIPOs oceePted 

703-977-6520 
HLB Technology 

PO Box 527, Blue Ridge, VA 24064 

Inquiry 593. 

COMMUNICATIONS 

MULTl·USER BBS (FOR IBM PC AT) 
TEAMale - a ma 1nlrame quahly BBS. A mini Coolpu· 
SeM.. Full screa n cursor-controlled lolelface. topic 
oolllne Slru<:nJro, public and privme topics. audl11111Us. 
~modem , lnrograled mall. content re1r\MI and morw. 
MS.COS, XEl'llX a11d UNIX veretooa. 

MMB Development Corporation 
mt ~It;.> Sulll S-.. C\ !IJ28i 
1-800-632-6.022, In CA (213) 545-1455 

Inquiry 594. 
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COMMUNICATIONS 

FAX MACHINES/PC SYSTEMS 
MURIJA FAX 1200ileDO $12511'5 
SHARP FAX FOOOOIF0500 f119511 • ts 
TOSHIB.t. FAX 3010CY.l300 • f10Hl12.0 
AT&T 350CY.!51!Y.l520 Jlll511595/lat! 
RICOH fAX tOl20 S1 22Gll550 
CANNON FAX 20 S1V11 
PcncT ~.,,.,,,It fAX • Sconntlf 11515 
PC/)(T r.tophano ..,, ..., 4 -•Y 1119$ 
HP l.ASEA JET 11 11125 
lOSHIBA ~ <m'l10Cl'3100 17111139512225 

p,_ pncn VIUIMC 2" - ,....;.. 20'i 
TELEPHONE PRODUCTS CENTER 
2'l5Q1 nu a Tom Ad. . a re.a. CA ~ ,,.,,,._uu 

Inquiry 595. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE providos lull replacement of prudware, 
media and purchaaed sohwar&. A8 llnle ea $39 a 
year prO<lides comp'9hensille COV9fllge. Blanke1 
covorage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sal. 9 10 5) 

TOLL FREE 1·800-848·3489 
ll-0011 614-262-05511) 

SAFEWA.RE, The Insurance Agency Inc. 

Inquiry 596. 

CROSS ASSEMBLERS 

FASTER TMS32020/C25 

Macro Assembler 


only $49.95 

Ariel Corporation 

212-925-4155 
110 Greene Sueot, Suite 404 
New York. New York 10012 

Inquiry 597. 

CROSS ASSEMBLERS 

Universal Linker, Librarian 


Targets for 36 Microprocessors 

Hosts: PC/MS DOS. micro VAX. VAX 8000 


Developed and supported at.: 


ENERTEC, INC. 
BOX 1312. Lansdale. PA 19446 


215-362·0966 MC/VISA 


Inquiry 598. 

8051 SIMULATOR 
Superb full function debugger simulator suppons 
all 8051 modes of Interrupt.Just Ilka the real thingl 
Full dlsassembler and many unique featuras. 

ONLY $150.00 
CROSS ASSEMBLf.RS 

For Z80, 80IKV8085, 8048. 8051 , and 8096 
still SlS.00 8/tCh/ 

LEAR COM COMPANY 
2~ Klplonv SI S'""° 208. '-""""'- CO ao21s 

(30SJ 232-2221 

Inquiry 599. 

CROSS ASSEMBLERS 

Macros. PC ComPllllble. Relocatable, Concll

lionats. FaS1, Reliable • • . . , •. from $150 


also: Ol&a.ssemblers 

EPAOM Programmer Board 


MICROCOMPUTER TOOLS CO. 
Phone (800) 443-0779 


In CA (415) 825-4200 

912 Hastings Or., Coneo<d, CA 94518 


Inquiry 600. 

CROSS ASSEMBLERS 

Professional Serles 
PMudoCode ,.1 ...., its PaeudOSam Profesll()n8) 
Series ol crou assemble,._ All populu proe<inora. 
Macros, Condrtlonal """"1bly. and lr!Qude F•.. Vii· 
1urolly unllm1led alze. For 181..1 PC 'o. MS-00$ 2.0 0t 
gta3lllr. Wllh manulil lot $3S.otl. Each eodi1lonlil $20.00. 
(Ml res. 4'1o ta.~ Visa/MC. (Dui.t lnqulrln W.lcome.J 

Ord11 lrom dlslnblllor. 
Micro Kit 

6!110 f'lltonon. c.doni.. Ml •9318. 1 16-191·9333. 

Inquiry 601. 

680XO Cross Assemblers 
___WCAOSl. ____09t S
---fQ...oelloo."'71<-0AG.OC.D!l.liOll"""I
~:==:.""=:-'.=::;:;~ 

ftOCllOl..~...,,."- ...~IS~~AM 
td.Ot1W...\llt.iatatmt.~ at CW*Y~ - *ICIXll~ 
- _,,,_.,.,,.,. OOSVOC.• - ·CISOO --- ..__......-"""111M1!1-&0.-,V$..~~IJN~ l'Ott!T a'.CJ.·9'1o-• 
- RAVEN Computer Systems 
Bo• 12118. SI. Pllul, MN 55112 (612) 13.HJU 

Inquiry 602. 

ASSEMBLERS & TRANSLATORS 
0.... 20 high quah1y I~ luocloon la>! r- end 
aboolute rnoc•o OS"""1ble<5 ,. 1rm<lablo 1m-e1y 
Souu ~ uanslaars help )QI =noe mcrocom· 
pl£r&. Cal lcf no about MS/DOS CPMaO ISlS """"""' 

RELMS'" 

P.O. Box 8719 


San Jose, Calllorma 95150 

(408) 35fH210 

TWX 910-379-0014 

Inquiry 603. 

DATA CONVERSION 

MEDIA CONVERSION/DATA TRANSLATION 
/.IOtW rhan fwll • llll>i{/hr dump at loSC/I trtlll<lor/ 

- ProetNlnfl, OBMS. and Spnotdtltttl du on Olol<a 

:..=:..~.:=.1::C.~p::.":!:::
lYSMMittre. Ind fJKtronlc Publ11nfng ~·'1'• 


IBM PS/2 & M....-h au-tod 

" '" 1ho 1ronlll11IOt1 it1<fvslryf 

CompuData Translators, Inc. 
3325 Vftlr.ltlro BIYd., Suitt 1202 I.OS Angeles, CA ll0010 

(213) 387-4477 1·800-825·8251 

Inquiry 604. 

DATA/DISK CONVERSIONS 

Get the Expenlse You Needl 
Disk/Disk • Tape/Disk • OCR 

OYo.r 1.000 formllls! 3vt. 5 • . or 8 loch r;l<;ks:. 9 traclc 
mag rape. 10 MB Berno.4 callndQS Oala bilSe lll!d 
....ord processoi 1ranS1at1on Speoals&Ui an GO'o'Orn· 
men& Secunty Oa1a Call tor tree QOllSujta11on 

Computer Conversions, Inc. 
9580 Blacll Mrn Ad Ste J San 0'1IQO. CA 92126 

(619) 693·1697 

Inquiry 605. 

DISK CONVERSIONS 
MG<lill transler lO or tram· IBM, xerox, DEC, Wang, 
Lanier, CPT. Mloom, NSI, CT, also WP, WS. 
MS/WRO, OW:!, MM. Samna, DEC OX, MAS 11 , 
Xel'Olt.Wrllor, ASCII . 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St .. Sta. 835, El Segundo. CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 606. 
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DATA/DISK CONVERSIONS 

DISK & TAPE CONVERSIONS 

AUTOMATICALLY 


SAVE TIME AND MONEY 
0... 1000 - '""" Mini, Micro Mllnr...,,.. ¥.l>!'o Pro
CG"""1. 6 1\'peM!!Otl. 

TAPE Co<rlw!\cn• IS ...... $23.00 MB 

O.SK ~1 at low u S20.00 po< thole 


Call O< W11IO TQOl.V IOf I COii -ng qu<JWj()tJ 

CREATIVE DATA SERVICES 
1210 W. U111mer Avo., Campboll . CA 95008 

!•08) 88G-0080 

Inquiry 607. 

QUALITY CONVERSIONS 
• Disk • Scanning • Tape 


"TYPEWRllTEN $.33 per page 10 ASCII 

·TYPESET 6-24 potn1 i.- Rates 


("WP Formers available) 

IMAGES 


l.ogoslt.lne An/Gloss es 


1st Run Computer Services Inc. 

1261 8nMll!Woy. su1ra !!08. N.,.. Vot NV 10001 

r:t121 ns-oaoo 

Inquiry 608. 

IBM PC •to• J) 
IBM PC 10 HP File Copy allows IBM PCs. PS/2. com
P<Jl1bles IO read, wnto Illes wnrton by Hl!Wl<lll f>at;kard 
Senes 70, 80. 200. :lOO, 1000, 9000'5 We offer cu200> 
-"using 001 le r:t>9f"" 1.es and program u~ 
Call Jot flSlimate. c:a!Alog, dw sheet 
Oswego Sottware 3121554·3567 
5f17 North Adams SJ. Fax 312/554-3573 
Oswego, Illinois 60543 Telex 858-757 

Inquiry 609. 

CONVERSION SERVICES 
Conver! a"'J 9 rad< magne11c 1ape to or from CM!! 
t000 formats 1ncl\Jdlng 3\'z: 5 \4 . a · dlslr lormals & 
\\Old prccesso1s Disk to dJsk COlWl!fSIOl1S atso 
available. Call IOI 111(l(B inlo lntroducmg OCR Scan· 
nmg SeMces 
Plvar Computing Services, Inc. 

165 Arlington Hg1s Ad., Dep1 llB 
Bulfalo Gr<l'IEl. IL 60089 (312) 459-6010 

Inquiry 610. 


DATABASE MGMT. SYSTEMS 


FREE FORM DATABASE! 
Full rela1.on I PC7""8 •naiural language 4GL inler
lace: appllca1lon genera1oc bullt-ln 1ex1 ediioc 
spelling cl\ecker; form-doer Stora da1a wothOUI 
declanulons 0< flJted suue1ures Handle slmple 
commands 10 advanced programs wilh lull dala 
recovery secunly. (Price: MS DOS single-user 
$595.) 

Loglrex Software, Corp. 
20U3 Sbtwm C•..	k BM! • •330.Cupertino. CA l>SOl4 

(-) 257'5203 

Inquiry 611 . 


dBASE Ill COMPILERS 


FREE dBASE Ill + 
COMPILER DEMO DISK 


Don! buyCioppe< Ufll~ ,W!IOOOOt FREE d6ASE Qlm 

pie! f\~ lncludal OEMO DISK v. h 8 PRO~ 
ilnd resullo cl c:ompolong "~" aiopor.~- & FOlc 
BASE • ~ 15 -~ U11U ccmplil.tl 1Ni!18M* 
rCM"'4 allll - b<oc:t11i<l!S abOut I 3 compoi<n 
FREE No~'°" ca.i 24 l>ours. I ~ 

d11t11BASE Specl11ntu (415) 652-2790 
P.O. lie• 2175. Oakland. CA 11461' 

Inquiry 612. 

dBASE GRAPHICS 

EASY dBASE GRAPHICS 
Waly al compflcsJl1d gmphlng programs? 

Announcing dPICT. 

dPICT Is oxprossly designed 10 be easy 10 use 


Type two wortl$: 111 three minutes you see 

lour prosenialions ol your dBASE dala 


Pick one. T:hal's all. S49.9S 

Roqulros IBM PC or compatlble 


Paragon Tech 
1581 °"'1and !we 'I.-. CA 92680 

Inquiry 613. 

dBASE UTILITY 

FREE DEMO DISK 
dSASE l)<OQIMI.,.,. - \'OUt _..,,. o pioleulontl. 
pollthld took •nd ..... ,._ modulo5 pnMcte )OU with 
·-Ull<'-ltce••-prtc.. Moctulltonctudo 
tlgr.Datmtnuo.-.c-., + ma<l\'mott.MochAo 
.,,-,,_ 11U5. M <:Odo rune- el dllASE 11. ditloc:tl 

t11ou1 rnoo.llUl""1. 
C.rl lodty kif yoou ,, .. demo dill.-<tO Dllfig•l(tr\ 
O.o.n only 800-4»-1- ., co 303-758-3220 

Steve Schwartz Technical Services 
1125 S Onoldo, Uni1 A. Don.er. CO 80224 

303-769-4843 

Inquiry 614. 

DEMOS/TUTORIALS 

INSTANT REPLAY Ill 
&Ad~ Ult.al&. PttAclypeA ~ MutllC. 
Toned Kt'lybOftrd MocrO!I. ancr ~""" Syo:ems Includes 
SaOllll MAI«<. 1«¥"1~ EdlC( PIOgtan _,,.,, 
and AfW1llllQt Aectl Grtllll R S<npfy lhe BEST NOi 
CDf>t pralal!lad NO <Of Iii! ~ s..>l4laa.on monay 
bed<g 10M andComoalD S1•9Jl5U SChl</Cr Crd 

Demo °'°"""' 00
NOSTRADAMUS, INC. 


3191 South Valley S1reet (S!e 252) 

Sall I.Ake Crty, UU111 84109 (801) 487·9662 


Inquiry 615. 


DISK DRIVES 


PS/2 DRIVES FOR PC's AT's 
CompauKIUPC • . $329 
CompatlKlt/AT $309 

Built-In floppy controlle1$--no problem. 
Suppons muhlple drives and lorma!S. Leis your 
rompuler use IBM PS/2 1.4M diskenes plus moral 
Call for lurrher lnfOfmalion °' lo piece en 0<der 

VISNMCICXIOICffECK 

Micro SoluUon1 Computer Products 
132 W L"'""'" H"'f 11. ISOttS t15175&-34n 

Inquiry 616. 

DUPLICATION SERVICES 

SOFTWARE DUPLICATION 
• One Slop Shopping • Technical Support 
• Custom Packaillng • Drop Shipping 
• Copy Procection • Fast Turnaround 

• Compe\11"'8 PrlQlng 

SATISFACTION GUARANTEED 
800-222-0490 	 NJ 201-462-7628 

MEGASoft 
PO lioo 7IO. - NJ arm 

Inquiry 617. 

SOFTWARE PRODUCTION 
• D sk dupllcatlon • Warehousl119 
• All rorm is • Orop shipping 
• 	 EVERLOCK copy • Fullitlment 

pmlecllon • 43-hour defrvery 
• lllbet/sf<HMI pnn11119 • Consultatlon & 
• 	Fu~lcagi~ guidance 

se • Star-Byte, Inc. 
"1'13 W "'"" SL Ltnll<laJo PA !9'46 

Inquiry 61a 

ELECTRONIC PROJECTS 

BUIL D TALKING ROBOTI 
- 8..ia 9.E.R.T tho 8Ulc E0...-.11 RCOOI ~-
- Foolured 1n 8YTE AprU a MDV 1111 
- l:wn l Chotd oon P<Og1W11 lhil llli<JnV Flobol. bulll 

trom ot1..,,...,..i1 ...,,,,..,.""' 
- M..mum Kd 	 $4l00 U.S 
- Como!<M1 K.1 	 $165.00 U.S. 
-	 Fot tuntier inlorm&rion """ $1.00 for - 6 

twldllng to 

GoCo Dist. 
S..IO 806, 11"8 ...,_SL 


Vlnoo....,, a.c. CenlCla ll6E 3V1 


Inquiry 619. 


FRAMEWORK II USERS 


FRAMEWORK II FRED DICTIONARY 

Aulom•lc runaion1 O.c'llon•ry 6 I IA~1ty collecbon 


no.-:~. dltetllidon. IOl<MQ. baClllU>. & lllO!Oc 

FUii t ptanlltOn ol Pfogrl!!\ ._ 


Plogt"""' d<lk + mAnull bcJaloJ<I S3U5 K eltl 

~· -$2.00. 

RoqUHI '"FRAMEWORK II." 
Not FW .not I c:opy "'°'!IC!td 

s.tl<I ....... Ot - °''* .. 
M. FRANKEL 

189 FRANKLIN ST. NEW "rol'll(. V 10013 

Inquiry 620. 


FLOW CHARTS 


FLOW CHARTING II+ HELPS YOU I 
- -.:h<rrflng '" ,_, ond 9'mple w.lh Flow Chartlng
n • . °'"-.,.rm prr. """""*"""'1tr;bold ..s rom.1
24 "'-- !IS llzot: tH entry OI ""°""'·llil>U-& <Ori
- Fas lnten LIM: llllrin< ~ dbf>lllY' 2CO·eeh.,,~ 
ch.,-t .ti) colwnn .Ui1 KrR&n b daLtJ ~ much men! 

PATION & PATION 

81 Gt OW B><t Son "°" CA 9Sll~ 


1-800/ffl-3470, tin. 897 (CA resldonis) 

1·800/538-11157, ext. 897 (Outside CA) 


408/629-5044 (Outside tne U.S.A.) 


Inquiry 621 . 

STRUCTURED FLOW CHART 
NSC/uuf crcales Nassi-Shneiderman (structured) 
llOWCl\GrlS from " simplo POL. Keywords derino 
Slructurl'IS & text Wings sppear rn the chart. Eaay 
10 croore, IM!n eJSJer to revisol Automrulc ct\811 siz
ing, 1ex1 cenler lng . Trans/arors lrom ma.ny 
languages available. For Mac and IBM PC 

SILTRONIX, INC. 
PO BO>C 82544, San DiegO. CA 92138 

1·800·637·4888 

Inquiry 622. 

HARDWARE 

DISCOUNT CLONES 
• >CT bbo- "'15. 
• fl MO MH<-IHL 

, S..0- Sl'225 20MB lllnl - --- • 3182WHl.- U ,HQ. . ...,...compmo()lt 1200 ....... -..-1... 

· E-EGA - 11~ 
• HP 1- Joi S..- U - 11100. 


Automated Bus iness Solutions 

5 1 6 - 379-3995 

30 dlty nJIOfldy blcll Qldl'ArrOO • r >" p,art.t d l\tllfMlllM 
0.0. ,..,,.,.... ,,_ l'!oate Cill IOI corn- O'CO lo& 

Inquiry 623. 

CHIP CHECKER 
• 7"154 TTL • CMOS • 8000 Nill. + SlgnetlGS 
• 1~000 CMOS • 9000 TTL 
• 14-24 Pin Chips • .J• + .6• IC wknns 

Tatll/ldlMll~ln _, 850 ~ chips will! ANY ~ 
al OU11>U1 in - Aloe> - llOPltlor RAM~ IBM 
compe1ibie "8tllon $259. C128 • C6'I - $159. 

DUNE SYSTEMS 
~ Win. J;Jr. . SI. JoHpll. Ml •llOl5 

(616) 983-2352 

Inquiry 624. 
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HARDWARE 

IHOUSTRIAL STRENGTH SINGLE BOARD COUPtJml 
Has O!ll lmum featur81 le< monlt0< + conuol appllca
llons: 1e Chan A/O • 4 RS232/422 P0<1$ • 48 Prog llD 
Unes • 8 Oplo IN• • 8 HIDnve OUT 9 • 4 Timer.I • 
Watchdog . 104ICMf!mOrf . 5-26. &O 0ptJOOS' Resi. 
dint FORTH OS with T1111191 C<>mpllet, Ed or, ASaefr>. 
bier, + Auto Load/Start: 5 MHz 8085 • 4 Chan DIA • 
Banoly 8-d<ed Clod</RAM • N--*lng • PC Support 
E.PAC 1000 + 1248.00 E·PAC 2000 + 1449.00 

EMAC INC. 
P 0 Bo' 2042. Carbolldilo ll 62902 (f1t l_ 52$-0US 

Inquiry 625. 

New JCT Tul'bo 

640K RAM. Mor>o/Graphk:a • Mu/111/0 wlclocl<-cal Bat 


bAt:kup • 2 P.,.11111. 2 Sstlai & I G.tmtt pot!• • 

• AAono<:nrorrw Moil/for & )<Tf...T krjl>Nrd • 


1 360K Floppy Drlvtt and 

1 20 Meg Sttagste Hard Drive 


an.. YINll FBCtory Warran~ 225.00 DOS me. 

T••u-u "'1116"' Miit 1u • Pf.,. =1111.,,, 


Phorw 214 ''' 3523 

Ferris Computer11 


P 0 Bo-.~. F.-M TX 75t25 Cbk • MO • CMf'l.11(1 O*: 

Inquiry 626. 

I\ •·......• _______________, 

FREE CATALOG 
Prctaa yow computer power trom bl&ck""'1s. brown
oult. •udJG/vldoo hash and sutg<tal Comp( It Un• ol 
low wst Em~ - Supply Uri/IS, UM Condi-
1/ontHS and Sut~ Supp18#0ra prevon1 damage and 
~ ol valuable dalAL PrllV9nl IKTOIW, mallunc1Jons and 
Illa pi lnt<MJtal s.nd JO< money saving catalog today 

IN DUS-TOOL 
730 W Leke SI Olocego. IL 60606 

Phone 312-648-2191 

Inquiry 627. 

I ' 

' 
87C51 PROG. $125.00 

lheU?A87C51 Progranmng AoapUitte!Syou use, 
yoo.ir gene<et purpoee programmer to program he 
87CS1 . 8751H. AMD8753H, 87C252 and 875281-i 
Abo let' you program the 87C511875 H oocunty bets 
and lhe 87CS1 enayptian atmy. tt's very simple and 
VERY cost etteciM• 

LOGICAL SYSTEMS CORPORATION 
6184 Telll SWion. SyracuH NY 13217 

(315l •71M1722 Tolox 6715617 LOGS 

Inquiry 628. •., 

Northstar 
s-on;-.iim111racn~1n--M
"""'1IOO hOtdwatOllOOWarell- L111gnl lul -
dl•tHeulOt Of NOMSlll ptoOUClt In Unuad StllH Wt ouy
....ltoOt NonllStar piodu<t• and porlpllenllo • complel• 
rwpajr tacilllQ • .-_. nd ll-.lnlng • .s !>Ardwara 
and tonwar• in ~ • """' d11Y MtVtc. av...,. •1anye•,. al C"'1om•r UU11Ktlon 


Nor1hTech Suppor1 Services, Inc. 

Obel1in ()1110 I Arlington. WQlnlll 

1-soo.42fi-7BflB 216-ns.oszs 

Inquiry 629. 

I' 

NEW/USED APPLES & STUFF 

MACINTOSH - Call 

Apple Parts - Call 


Mac accessortes-hard drives Call 

We buy, sell & horae11ade - Apple. IBM. 

SHREVE SYSTEMS 
2421 Malcom St, Shreveport. LA 71108 

31846U743 4-9 p.m. • FAX- 318-AS!-1008 
tn1e<not10na11nqut11M we1COm1 C.S.T,,_-VISAIMC 

Inquiry 630. 
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HARDWARE/ ADD-ONS 

External 51/4 for the PS/2 
5 • ~dtlwblhoPSn-25,30,50,IO&llO. 
P,ugs Into on ...1i11ng slol In tho PSl2 nl nm oll lhe c;om. ,,...... ._..._~Tho 525 EXTRA -Illa PS12 

..-.------.. '"""""" ,......-a- - --~ .. bogln ~ rflll" 
- · no """' ..,,._. io buy Two ,.., Mt1'Wlly. S325.00. 
Do-. inql*'--... c... IDr .,.. Calalog 

Delkln Devices U.S.A. 
•&SS Cua St. Si. 308. San o.<igo. CA 92109 

(8111) 273-8088 

Inquiry 631 . 

PC TTL OUTPUT CARD 
32 CHANNELS 

32 m law! outputs on 11 short olot conflgur&d IBM 
PC 1/0 card. Output devices socl<sted. Output CUI· 

rent 16 mA each channel 

Prico SIOO Oehwry: Stock. 


ULTRALINK 

PO Box 1809, Minden. NV 89423 


1-800.852-6273 702·782·9758 


Inquiry 632. 

Z80, I HD641801CP/M- CO-PROCESSORS 

Plug-in co-proces&ors for PC, PC/AT. 

Blue Thunder Z80 co-procesaora 


6 MHz $249..95 10 MHz S399.95 

12 5 MHZ $5!1!1.!15 

H064180 co-proceasort $295 end up 
Al co-p<ocessotS 1h CP/M emul8!or Soltwate only 
Otl'lulatOI ZSIM o.-.ty S99-9S 
Z-WORLD 916-753-3722 

1mA Picasso Mo, Davi$, CA 95616 
SH our alb on - 3U 

HARDWARE/CO-PROCESSOR 

DIGITAL SIGNAL PROCESSOR 
DSP P<Qdltda fOt the IBM PCfJ<Tll(f based on the Tl 
TM632010 and TMS320C25. OeslgMd lot eppl>Cat'°"' 
In communicat!oflt. lnstNme.ntodon, speKh, and 
numorlc prDCe5Slng. Of!urod WltJi 12 bit eo !<Hi AIO a'ld 
DIA a'ld cominucus d11a acqu1s111on & ~option 
5650 and up. 

DALANCO SPRY 

Suite 241 , 2900 ConMclleut Ne. lffl. 


WuNnglon DC 20008 

(202) :Z32•7'888 


Inquiry 633. 

AT/FORCE RISC SYSTEM 
50 MIPS Top End 


Hlgn ~PffO coprocenor bosrd lor IBM/AT and 386s 

10 IC SO MIPS rangA. Runs s""" ln .D28 •& UllGS Hot· 

r;.· new Fonh RISC Cort S«comprj11ng tivt HCMOS 

chips: tOMHz RISC Core. 1-cycie 15-cllannol lntorrupt 

C0nt1otler. •-cycle 16 x 16 Multfptl111. and 2 64-•••>rd 

Sfngle Stack Conlrolla" Fonh deVolol)menl totlwllre 

Included $3995 
SILICON COMPOSERS (415) 322-8783 

210 Colltom11 - · Su.10 K. Palo Alla. CA 84306 

Inquiry 634. 

PC MINI-SUPERCOMPUTER 
Up to 40 MIPS In Your PC/ 

Fii )OJI PCllCllAI' wiih I ID 5PCIOOOboordslcrahigh111-1 
f'C.AISC """"'·Tiit PC4000 _,the Nela18 RISC Engh
wlllcll - htgll I_. Fonh In...,,, E.lch PCIOOO ts 
• gon«ll purpose patallel ~ 11'11 deli'*1 sptOda 
In the 5 ., 7 MIPS tlllg!O """' a 100 tomes ,_, ll1lln a 
PC. uses Forth. C cw - From $1295 

SILICON COMPOSERS (415) 322-8763 
210 California !We•• Suite K, Palo Allo, CA 94306 

Inquiry 635. 

HARDWARE/PERIPHERALS 

BUILD SCALE SYSTEMS FOR LESS 
For a fraction ol your p1osent cost, you can PIO

duce prol~lonal computerized welghl1111 S'/St&mS 
using building.block lntor!ace modules and soft· 
wa1e. They're verutlle. easy 10 use and 
unbeatable value. 

Call or write for brochures. prices and examples 
taken lrom our wide lndus11lal oxperlonce 

SCALE·TRON INC. 
P.O Box •2•. LK!llM, Ou.-. H8S •C2 CANADA 

(514) 634-7083 

Inquiry 636. 

INFORMATION 

The Tables of ERP 
The " Economtc Report ol the Pre1ldent" has 
conclso tables of the mo)o1 economic lndlcator.i 
(GNP, Employment, lnllaUon, Popul•tlon and 
much more.) The Tabios cf the 1988 Report "'"' 
now ava11a1>1e on dlsK In (CAI. , WKS, csv, or TXT) 
formats for (PC or MAC or moat CPIM)-$29.95 

FAIRFACTS 
BoA 5:lli. Son Rot.., CA l><lltS 


Toi. 41M8S.11'81 


Inquiry 637. 

LANS 

LANLINE- 1 
11$.lllO llA(lf) Xfll RATE 

link Four PC Computo,.10 Any PC Computat Vl.o RS232 
PonJ. Ll'1 PC xn. AT'o. Do"'1opo, "' l.Af>topo. eiu 
Drnon. Rdd Oiroctoty, R"'"°"' Ou, COIJI' Ak>o. DlololO Fdff. 
ano Print To An-; Pr tnoor Ccnn001oa 3~ il1'd m doll<> 
\'Ou Will 1.0Yt o 
tOQ S13US5PECW. INTl!OOUCTORV $79.95 
DEALER tNOUIRIES INVlflED 1~·1222 
TAMPA BAY DIGITAL 
mo OREW ST., CLEAAVUJER, Fl 3'615 813-«3-70<9 

Inquiry 638. 

LAPTOP COMPUTERS 

LAPTOP SPECIALS 
Toshiba 3200 & 5200 • Zenith • NEC· 
Multlspeed EC and HD • OATAVUE •AfFORO. 
ABLE 5 \!4 • or 31'l" DRIVE UNITS for LAP· 
TOPS & DESKTOPS. DICONIX PAINTERS 
... 1200 & 2400 BAUD MODEMS ror Laptops 
Fast reliable and friendly ser.tce. 

For Low Pricing call 

COMPUTER OPTIONS UNLIMITED 
201-469-7678 (7 Days. 9 am-9 pm Eastern lime) 

Inquiry 662. 

LAP-LINK 
-ullJmllO""°"'""' lot •nl<lnQ ..__"''" ""flBM
""""""'* djtlklop PC. 115' 200 ..... - -- ""'" llnY '"hf< ""'°""1 _No ~. 

- .. ""' ..,.., """"' de>lgo """'"* ""'''""blo ....,,._.oaJ .-- <flat <onne<11 any roo _..,. '1ton111., ,,..., 
diW ,_ "- o DOS OGP!' CllnVIWV1l Only S1H.95 .,. 
d'"""ll ............ catH - both '\IJ" encl 5y,• ....... 

··Bf tGQe" O\Jmerl cnn tradct kn tot only Ut.95 wO cable. 

ll'avellng Software. Inc. 
19310 Nonh Creilc Parkway. Bothelf WA 95011 

1· 800-343-8080 (208) 483-8088 

Inquiry 639. 

LEGAL 

DESIGNED FOR LEGAL WORK 
The SoflWats Subs1antive System. "This 
could save a law omce 30% - 45% of the 
lime to process pleadings." Briel, 9187. 
Version 3.3 $159. F1&e brochur&. 

TSC 
The Software Company 

P.O. Bo• 872887, Wasilla, AK 99887 
(907) 745•6267 

Inquiry 640. 

http:Computo,.10
http:CPIM)-$29.95


' :S.: II e' .-,~-l"-~-1::":t41llllj•il~-~119i.. J ~ ,.

-------~--~ 1THE 'B)UYER'S MART----
• ..· ""·.1. ~ 

LITERATURE/LINGUISTICS 

TEXT PROCESSING SOFTWARE 
The CONSTAT suite ol programs lot 1ho IBM 0< Macln
loah PC will produce concotdances, lexlcal stalistlcs. 
Clu'O!er 1n1lyses ind YOcabulOJY ""8rlaps lo help «>Ive 
problems ot oulhorshlp and sequence of compo1l1kio 
of ll lorary te.<ts. Send fot 1echnlcal dllll and 11!1 ol 
mactilne-readable l•~ts . 

Louis Ule 
'l1 MuQ"ll Rd.. Rolling Hills. CA 00274 

(2131 3n-aoeo 

Inquiry 641 . 

MEMORY CHIPS 

MEMORY CHIPS 
•12$15-12-10 
4!6'-15 
•1a..1z 
411211 f'IWr Bid. b M 

Coll 
Cell 
Call 
UJ 

51000 11 Mogl 
512!.ll tor Com
9097·H 
llOZ87-K\O 

Clll 
paq 388 &.43, 

Nil-., 
ISv.13)129) 

41<&<.12 (e4Kx41 3.27 80387 Coll 
41Q58 ~'I Call ~EC¥20-i Call 

21'114.27128,21256.27512 Call -·· "' .......,,.-~ 
1-800-327-3237ESSKAY 

718·353·3353 

Inquiry 642. 

MISCELLANEOUS 

WHY PAY RETAIL PRICES? 
Wtt.J spend your precious lime searctilng Iha 
s1oreslcatalogs !or the computer/office equip. 
menl/9upplies )'OU walll? Through our program you 
can save lime and oblalri name brand items at low 
prices Free lual membership! For more 
Information' 
THE ULTIMATE BUYER'S SOURCE 

308 CrocQf t14694i l·A Ml Clamons. Ml 48048 

1-1100-327-4228 

Inquiry 643. 

OPTICAL SCANNING 

STOP TYPING! 
OCR SERV[CE BURE.W - We S<•n • nRYTMING 


P1..,nou.ay Pn11 .O M;iter11l 

• ll'NDC'ft • Boaa • Dotutnonll • Pnotio Blllt 


• OUtPUt [O • 3'h.· • s·. • a· • MAC • 

1!Ml0 BPI • WORM • CO ACM 


We COAl4<1 EVERYTHINQ. 

All Wo<d Procenlng ond Oola Bo... SUf>PO"od 


Kun.II • Palanll r $Qnnlnig 

PhototypeHnlna & Prin,ln9 • Df1Y & N'<Jht S.tvrc. 


DATASCAN 
1 i- ""eir fM •m ".. '117'· Jf' 1(11)18 12121 131-$727 

Inquiry 644. 

PROGRAMMER 'S TOOLS 

CLIPPER'" DEVELOPMENT TOOLBOX 
Allam- 6'*'ou1!aoning. 1nC. lllltO<l..,.. BOATS-N'S 
MATE • •Mt Oi 011or 150 lur\Cllon,, proooduros. a/\d DOS 
Ul1l1t.1H tot dSaWI"' pn:IQfamtnOfl" who UliCt el Pf*' U I OQm.o 

ptftt. ThOutandt of d«NO.~pmont houtt hM gone 1n10 1tn1 
lollWM9 In atde< "' ..,. 1°" heu!I of ptogrammTOQ Jlmt. 
Wnetner )'CM.I Ire 1 nQYtc:e or 1 HiioUI C1 ppti ~. \IW 
BOATSWAIN'S M~TE 11 lat you Froa Ii>! OI l1bnory Juno· 
dens avaUabfa 

CAii 1.$0Q.328.'18'77 In N H 1'357-8665 

ALTERNATIVE BUSINESS TRAINING, INC. 
:ioG WuhJ011fon St ., l<eont NH 03431 

Inquiry 645. 

Affordable CASE 
A new conc11pt In Computer Aided Engineer
ing for developing PC/DOS appllcatlonsl C 
Dispatcher gunerates last, etllcient Ccode tor 
command and menu driven applications. 
Develop, document, and change easily. Many 
rea1ures. For many compilers. 

Amaryllla Inc. 
:.6:1 W~ Rd Bol!On. MA 017.&0 

(617) 365-5456 

Inquiry 646. 
MAY 1988 • B Y T E 

PROGRAMMER 'S TOOLS 

FINITE STATE COMPILERS 
Program complex software programs In m1nules 
instead DI hours' The COMPEDITOA lorms 
SQUrce Finite State piograms 1n: ADA. BASIC. C. 
FORTRAN afll;I PASCAL 

IBM PC. XT, AT. PS/2 t75K RAM Dos 2.0+ 
Price: $175.00 per compiler (With Primer) 

AYECO 5025 Nassau C11de. 011ando 
INCORPORATED FL 32808 (305) 295·0930 

Inquiry 647. 

TLIB'M 4.0 Version Control 
The - get6 beuar They lo>ed TLIB 3.0, ''pack.od with 
lsatures . /doss def1.as{ •mazlngly last ,•.r· 
C611en/ "- PC Tech Joumo Sept 87• ..has f11Y hlghost 
""""'1mondallon"- R. Rtcllardson. Compu ler Shop· 
per Aug 87. Now TLIB • -0 has: branching, moro 
keywor<b, Wlldcard• & hie 115ts, reY!oloo mOfllll. LAN and 
WOAM dtlve support. more MS/PC-DOS 2.x & 3.x 
S99.95 + S3 o&h. V•sa/MC. 

BURTON SYSTEMS SOFTWARE 
PO Box ~t56. Cary. NC 27519 (9t9) 469-3068 

Inquiry 648. 

XACT-16C PROGRAMMER 
Complete RAM-Resldan1 emulation ol the Hewlan
Packatd !6C Programmer's ca1eu101or. Binary, nox, 
declmaJ . octal and float rnodes. AND, OR , XOA , 
shif1, maek end more. See BYTE "Wha1'a New", 
Jan. '88 pp, 88 for details.$49.95. PCIX17AT. 30 day 
money beck guarantee. VISAJMC. 

CALCTECH, INC. 
1302!> Ball..,uo-Rodmand All "202, a.I~""- WA 98005 

(206) 64l·1682 

Inquiry 649. 

Modula-2 
R•p•rtolre, now 11 t ilt 1.5. la U1e larga:M: •nd moal wtdll l~ u... 
Gd M2 library 1n 1NI WCl'id lndudet lh'taf'llNa lcM-krwl, uset 
lnlart- anCI u!t,...iOphlsll<U<I dlla!llM IOOI• 1<1lla!JIO lat 
UH "'"' bltmiPt. tol<1, <flt. IUIJClured - OIC.. Only $89 
From tho Cieuors ol Mod8a"9. EmsStorage. and Gntphb 
Coniple11 manual• I~ 111 PIOOUQI 1V11lllb!e on r'" demo 
d kt. MCIVISAIAAIEXIPOICOD. 

PM14538 SE 50111, Portland, OR 97206 
(503) m -8844; TUC: 8S02891013 

Inquiry 650. 

Dlsammble MPU OBJECT CODE on your PC 
Rl!locatable. symbol.: dsassemblcrs are now ava1labfe 
10r I/le MOOllOia 1n1e1 RCA. n.Roci<wel. t. lllOg moerOSI 
Automalc label generi!llon. ass<'fllbl capabi~ly and 
mud\ more. call and ask IOI' vau need 

RELMS'" 
P.O. Box 6719 

San Jose, Callfomla 95150 
(408) 35&-1210 

TWX 9!().379.0014 {800) 448-4880 

Inquiry 651. 

PUBLIC DOMAIN 

$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from. wordp1ocessors. 
deta.baees, spreadsheets, games. x-rated, lolto, 
communications, business, music, bible, art, 
educaJ on. language and useful u1lli11es for mal<· 
lng your computer easier lo learn. Mos! programs 
have documentation on lhe disk. 

Write for your FREE catalog todayl 
BEST BITS & BYTES 


PO Bo> 81!'5, Oop.B V.. "'""' CA 91.:00 

11111 111-1m 


Inquiry 652. 

PUBLIC DOMAIN 

RENT SOFTWARE $1/DISK 
Rent Public Domaln and User Supported Softwam 
for $1 per dlskfull or wo'IJ copy. IBM (3'1l" 81$0), 
Apple, C-64. San)'O 550 and Mac. Sampler S3. 
VISA/MC. 24 h1. Info/older line. (619) 941·3244 01 
seno 110 SASE (specify computer) Money Back 
Guaran1ee! 

FutureSystems 
Box 3040 (T), Vista, CA 92083 


ofllCil: 10-6 PSTMon.Sat. (619) 941·9761 


Inquiry 653. 

QUALITY SOFTWARE IBM/COMPATIBLES 
Gel a Word Processor, Spreadshee1, Database, 

Money Manager and 5 arcade games plus our 

10.000 program catalog for ONLY $1000 (+sill) 


800-992-1992 (Nallonal) 

800-992·1993 (Ca only) 

619-942-9999 (Foreign) 


VISA, MC, AMEX Aecepted. (COO + 1.90) 

The lntematlonal Software Library


51\.104 Encln~u !)j><!., Enon.tu CA m2• 

Inquiry 654. 

FREE SOFTWARE 
Tho Pueuc OOMAJN USEAS GROUP I"""'""• pul>IJc ..,.
""""-.,lo! IBM. CPIM, C84 & C-128 "°"'""""._ P!lu<l;, one°'""'_ I.._ 1982) g 1eJllOOI(_. '®00 .. 
worldw:ldej u:ter-. gruup1 
SPECW.OFFER-5end$10ondr-noconl~our 1)001 
mamber.sfup twl allO OtJ r nG¥i membJ• dl:P rrM '(;Qfl~J\9 
21 g rfilt program•)- Or for rTl('Q Info. wnQ' SASE lti>«tfy 
eompulor} IO. 

PUBLIC DOMAIN USERS GROUP 

PO Bo. t""2 SM Orangepor FL :l2067 


90•·264·3512 (ORDER LINE) 


Inquiry 655. 

$1.50 per DISK 
Latest IBM PC Public Domain/User Supponed 
Software from non profit corporation al lcmesl 
cost. CaJI or send SASE for lnfoimatlon or send 
S5 tor !llmple and catalog diskS. 

24 hr. measage 516-361-9234 
BBS: 516-361-B665 

P D Soft Corp. 
PO 11<1< 11083 ~Ul10 111811 

Inquiry 656. 

SECURITY 

BIT-LOCK"' SECURITY 
Pi1acy SURVIVAL 5 YEARS proves eff&e11Y81\e&S 
Ol 1)(7NOrtul mullllayere<I security. Rap d decryption 
algorithms. Reliable/small port transpan>nt seeurfty 
device. PARALLEL or SERIAL pon. Countdown 
and timeou t options also available. KEY·LOK• 
security at about t/2 BIT·LOCK cosl 

MICROCOMPUTER APPLICATIONS 
7805 S. W1ndemeru Circle. Lltlleton. CO 80120 

(303) 922-8410 or 718-Til83 

Inquiry 657. 

SOFTWARE/ACCOUNTING 

dBASE BUSINESS TOOLS 
• General Ledger • Puroh Otdllrwntory 
• Aecounia Rocvbl. • Accounts Payablo 
• Order Entry ' Job Cos1lng 
• Salas Anal)11lS • Job Estimating 
$99 EA. + s&h wla8ASE 2. 3 or 3+ SOUACE CODE 

dATAMAR SYSTEMS . Cr. Crd1Cn'<ICOO 
4876-B Santa Monica Mo. 
San Diego, CA 92107 (619) 223·3344 

Inquiry 658. 

329 

http:Ul1l1t.1H


- ... 
SOFTWARE/Al 

Learn Al Fast 

ll/lhen ts a book and a disk al Lotus spre~ 


·;q msf\'elOfJS I/Ille Al training package . 

you'll find It an 11XCOllont tutorial • 


this prodUCf Is a must " 

Ez,_ Shoplro. 


BYTE. Al'lj ' lfl. p 263 

11/lhen I• on ly $69.95 


If/then Solutlons 
1 Mollofca W..y 10 SF C\ 9'123 ' 1S.3'S.58&e 

loluo12.:l ... 2- llb-NA Ml-
Inquiry 659. 

SOFTWARE/ARCHITECTURE 

NATURAL 3-D NAVIGATION 
• 	 3 Vlnlshl':'IJ PO!nta N8'1igol0r: Grtal hefp lot art

11115 & orclutocu. Navigator provldtt rapid moving 
nillUrOI vlowl and the eapablllty lot unutual 
Al3nllld IOlallon. Tlte pe.epectlYe °"" alao bo 
su~ 0< enh81lced. S4<18.95 • $4.00 S&H 
(may eltange without l!Ollce.) 

• 	 Roqvf"' IBM PC or comp01ibkl (2561< up). 
Oemo-dislc $1.llO + S11IO S&li (Wrslon 2.0) 

bD-Codlna Svstem~'- Inc. 

2345 U~ty HJ'ghta ~. l!oulde'. CO 80302 


161 «~6'0 • facaimlte «2-1967 


Inquiry 660. 

SOFTWARE/BASIC 

XGRAF DRAWS IN BASIC! 
FINAllVI XGRAF replaces OulckBASIC'a poor 
dnwlng commal1ds with assembly llll!guaoe calls 
that work on HB!Cu/8$, EGA, llGA, CGA and EEGA 
sen.ens, Only $99.00 + $4.00 S&H. Call us at 
1-800-<&23-3400 (9:00 AM to 8:00 PM Esn 

KOMPUTERWERK, INC. 
851 Patkvlew Blvd., Pl1111burgh, PA 15215 

Fol Into.. call (412) 782-0384 

Inquiry 661. 

SOFTWARE/BUSINESS 

DATA ENTRY SYSTEM 
Heads down da!a anry with tv.o-pass \IE!f!flcaoon lot 
the PCIXTIAT & wnpatiblea Loaded With fealuu1s 
~ke AulO dup & skip. veri ly bypass. range Cllecks. 
& talllo loolcu115 Fully menu dnvon only $395 

CBll fol free 30 t18y Ilia/ peood 

COMPUTER KEYES 

21929 Makah Rd•. Woodway. WA 98020 


(206) 778-8443 

MILPBB-MIXED INTEGER LP 
A~ 51*'1 lor '5dW1g ITl>Btl norp 
programs wlltl 11!1 lO 65 ...... 2S5 CQl15UDjtU 1255 
"3l1allles SolYes p1olllem$ by applying 111e b111nall and 
bOun<1 melhOcf Menu d._i Wllh lll<l11)' uselui leaJU<~ 
Jmiar 10 LP88 Aeq IBM PC. 1921< $149 W1U1 8087 
&UPPQll• .-~ Quoda V1SM.4C. 

EASTERN SOFTWr\RE PRODUCTS. INC. 
P06 15328, Alexandria, VA 22309 

(703) 549.5459 

Inquiry 663. 

dFELLER lnvento 
Busness CMnCIV ~ w en 11 m dBASE 
toOfCll code 

dFELLER ltMnloly S150.00 
Requot., d8ASE 11 Of Ill, PC-OOSICPM 


dFELLER Plu• S200.00 

Wltll Hl!tory ana Purcnaae Ordero 


~ dBASE Ill or oBASE Ill Plus (For S!oci<tooms} 


Feller Associates 
550 CR PPA, Route 3. Ishpeming Ml 49849 

(toll) U ll-!1024 

Inquiry 664. 
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SOFTWARE/CHURCH 

PowerChurch Plus® 
Fast, friendly, re~able cnurch administration 
system. Full fund accounting, ma1lmg hsts. 
membership, oontnbutions. attendance. word 
processing, ao:IS payable, payroll, multi-user 
support, and much more • all lor $695 com· 
plete FREE demo 11ersron 

F1 SOFTWARE 
P.O Box 3096. Be...erly Hills, CA 90212 

(2131 854-0865 

Inquiry 665. 

ROMAR CHURCH SYSTEMS"' 
Mombo<ll'!>Ol _'*'-_,_addo.....,.  1moR 
,.,,.,... "' holcl(t) °""""11'2!16 """"' - plOdgO--11)255 ~ ...~up
ioS00..-&99- ITIOllll&YTO-AIT,tmolm 
.,.,. fT'OJ'1h I~ 8 lflt'vce WJiM. 2SO ~~Sift 
vce 60 con«<'"''" ._ ablo "" flOppy JV1 & nora 
- Mloo-Wt. 10t ..... '8""1JO~ 

Romar Church Smems, Attn: BJB 
P.0 Ba. 4211, i:ikhllrl . IN 46514 

(219) 262·2188 

Inquiry 666. 

SOFTWARE/EDUCATION 

PRIVATE LESSONS"' 
The combined tulor, gam...maker & knowi~ 
base Iha! grows wrlh )OU. Makmi learning any sub
tocl lun Gives lime, grade & recommendations. 
S1resses dlllicult quesllons. Includes tester/editor, 
2 games & sample Chemlslry. DOS lessons. 
~9.95 1 V/$4-MASTERCARD 

CORBIN Software 
eoo lndUllllal o,.i,,, w1u c.ty, OR 97S03 

!IOU2C-l'T.l'7 

Inquiry 667. 

WE CAN MAKE IT TALK! 
T•lklng od'uc;;adon• ptOgramt from O.wtto Computtt S.r"'°" "" l8M' _..,,.._ & Ai>IM' U'a - ._""'9Ch 
cattH or run Wilb ~ 3 SPEl..UNG progr•m• ahl t• 
200fJ.WOfd hlesJ Ctoa WOJdill'ilff. acfru• pt0nunaabon! 
5-flh Y011ion1. 1001 2 H tlv MATH programs. MEMORY 
O!<Jgfllffl. - _.,h Inn c:ompilod BASIC wilh 
SONCOM'.AJJ u__, ~ 

U.S.A. DIRECT 

Dept a HC 32-Box I En!~ NH 03748 


(603) 4411-2693 

Inquiry 668. 

SOFTWARE/ENGINEERING 

Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 

C11cuo1Analysis • Rool l.DCUs • Thermal Analysis • 
F'louer Drivers • EngtnMnno Grap11<cs • Srgf\111 P10
cess1no • kl~ Fa Design • Transler 
FWICJonlFFT Aoalys.s • Logic S.mula!Jon • M1cto
S1np Oesgn • PC/MSOOS • Maontosti • VISA/MC 
llGcepced 

BV Engineering • (714) 781-0252 
2023 Cllte8g0 Aw UtW 8-13. Rtvet$de CA 92507 

Inquiry 669. 

STRUCTURAL ANALYSIS 
MICROSAFE: Inexpensive, oasy 10 loarn 8l1d use 
Ffnl1e Elemeru Analysis tor IBM PCs and com
patibles. Up to 400 nodes, 800 beams, 500 plal&s. 
Graphics. 2·0 : 575. J.O: 5120, Both: 5160. 
Overseas add $20. EvalU81100 copies. NOT COPY· 
PROTECTED. Ask tor broc;hure 

MICROSTRESS Corp. (Oep. BM 1) 
10950 Fores1 Ave. s .. Seaule, WA 98178-3205 

12001 n2--0soa 

Inquiry 670. 

SOFTWARE/ENGINEERING 

PROFESSIONAL SOLUTIONS 

FOR PC• • nd MS.DOS 


OEFtECTION OF BEAMS OF UNIFORM OR W !Alll.E 

CA0SS SECTlON (not 1n fe·P<Oglllll~ SlatillllCllly <l<K11· 

mN'llt• pt0bfem1 & eotltJnuoua bHll\I 

SIM~EOfl MULTll'lE SHRl 1(.fJlS SMnlcltlo

itf*'HI. """°"II hold ll>Q lblloty tic. 

HERTZ PrH 1ure bet"""'1 bOdlff 


MICROMIN - Software 
Don Stwur«. PO BO>< 34•. .,.,,,...., Ok 7004• 
R""""1«! ,,._ 1800J 33620n e. sm 

Inquiry 671 . 

SIMULATION WITH GPSS/PC'" 
GPSS/PC" Is an IBM personal eotnpute• lmplementa''°" of lhe popular mainframe slmulal~ tanguoga
GPSS Gt11>hlca. onlmatlon and an mt18ffi9Jy lntanw
tM! """'ronment allow a IOlaJly n""' View ol 'fGO" S1mu11
lions. S1mulote c;ompl!IX rea)-o.Yorld ~ wfll1 the 
most lnteradlve and v' sual ye4 ocooomlcn/ s1mula1Jon 
lOftwat 

MINUTEMAN Software 
PO &. !711Y. S.... ..,.............._ USI< 


(617) 897-5662 ext. S40 (800) 223-1430 ext. 540 

Inquiry 672. 

Circuit Analysls - SPICE 
Non-linear DC & T"'11SJent; Linear /lC. 

• VereKJn 381 wrlh BSIM, GllAS. JFET, 
MOSFET, BJT, dlode, etc. models, screen 
graphics. improved speed and conwrgence. 

• PC Ver.uon 2G6 avallable al $95.. 
Call, wn1e, or chock Inquiry ~ for more Info. 

Northern Valley Software 
28Jl!7 !lolnrocx Cit • RanchO PaJoc 1111-. CA 9027• 

(213) 541-3677 

Inquiry 673. 

FREE ENGINEERING MAGAZINE 
P9f5Qfla/ Engineering Is a momhly magazine sent 
lree or charge (USA OlllyJ lo sclenlists/eng1neers 
Who use PCs lor technk:aJ opphca11ons. ToplCS 
each month Include ln•trum•ntatlon • 01l8 
Acq/Control • Design Automation. To receive a 
lree sample mue o.nd qualrficauon lotrn either Cl•· 
Cle below or send request on letterhead lo: 

Personal Engineering Communications 
llG.< 1821 B<OOIOOI. MA 021>!0 

Inquiry 674. 

LCA·1 LOGIC CIRCUIT ANALYSIS 
lntrodUC1ng LCA-1,. II high performance. la.v c""1 
dlgllal c1rcul1slmule10t Includes· 
• Event driven slmulmlon. lnteraetM!lbalCh. 
• Us.er defined macros, ex ternal tnpU1S
• Galo delays, loading. 
• BullHn graphics, user deffned probes_ 

LCA-1 IBM PCIXTIA'T7PS-2 onty $350. 

Call 313-663·8810 l or FREE OEMO 


Tatum Labs, Inc. 
1478 Merk Twain Cl., Ann Arbor. Ml 48103 

Inquiry 675. 

SOFTWARE/FINANCIAL 

THE FINANCIAL PLANNER 

AS EASY AS ~ATM~ 


'!bur 9an~ '1 AulO. T9llar Mad11119 & THE FINANCIAL 

PLANNER n.... IOI In common. NEW Menu dnw n 

p<ogram wl eU)' IO use Manual • SaW.C. CMc:kbook, 

Prepare OUOgel , Flruincial SWO<Mnl. Loan Am0n1za. 

llorl ScNdule & more • S99.!l5 - OURPAICE-S59.95 

+ S2 SIH. F'A 61\\ TX. Apple lie. lie, figs. IBM PC or 
Comp111ble. CKIMCJVISA 
SOFTECH IND., INC. 	 717·584·5191 

Box 117A, 0.pl B<Sa. HughoM!le. PA 171'11 

lnquTry 676. 

j 

http:PAICE-S59.95
http:S4<18.95
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SOFTWARE/FORTRAN 

FORTRAN 77 Extension 
EXTEND subroullnM for MS. RM, IBM Pro com· 
pliers 10 eontrol l<ayboalll, monllor, eic1 & grapl\IC6, 
DOS tile & directory opet111ions, parallel & serlal 
1/0. Plus UHi graphfcs !Ot CGA. EGA. VGA. 
HP7475A, TEK 4010. AulOCAO DXF & db SINO tiles. 
Boll• 8087 & non 8087 hbra11es Pl<Od 10< $149. 
Royally 1.- VISA/MCIPO/CHK. 

Design Decisions Inc. 
P.O. 8oli 121184, Pittsburgh, P'A 15241 

(412) 941-4525 

Inquiry m . 

SOFTWARE/GENERAL 

USSS... INCLUDING DISK 
0..... ~.000• - dot lot f8M-PC Aople 11 . ~.e.c.GS. 
~IOOh. CIW12a. Amiga U..111 Mlea and~ lats 
ol h..quality .,,.,,uall 8'111 
1200 bps PocU<·""' Modem $169 
2541< AIJIO HI-Aft EGA card •l17V 
18 MIU A172!a MolhOtba~ Mb 1649 
latsal~l.,.,,,C PS.fl< S!>falYjOIJIC<•••IM"' 
typa. FREE ca1AJog _.. 10 you f7f ol<-m.,I wm. 

IBRAHIM BIN ABU BAKAR, Dept. BYTE 
Raffl<ls Cttv P.O. 8"" •029. S"'l!apo<e 9n7 

Ael'UBUC OF SlNGAPORE 

Inquiry 678. 

WOULD YOU LIKE TO KNOW? 
Your 1.0.? Memory Level? Response Time? 


Coordlnallon? Vlsual Perception? 

Expand your mind with MENTOR~-softwaie lha1 let5 


~:.'!'"~e~ro~:= t~:\'1~~=~:~.c::~ 
• CGMGAIVOA • $49.95 • vts.vMC 

No sl!fpp'lljj cllaige 10 anywh r• iJ1 lhe ~ 

Heuristic Research, Inc. 
3112-A Wes1 Cutnt>en -., Mlclland, TX 7YIOI 

B00-<143·7.180 On TX, colloct 9t5-119A·5938) 

Inquiry 679. 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geologtcal >Oftwzire for log plotting. grlddfng/con· 
lounng, hydrology. dlgluzlng, 3-0 solid mod.elllng, 
synthetic se smogram, fracture anelysls. Image pro
cessing, scout ticket manager, over SO programs 
Jn ca alog M•clnlosh tool Catalog $3.00 

RockWare, Inc. 
4251 Klpllng St., 	Suite 59&, Wheat Ridge, CO 

80033 USA 
(303) 423·5645 

SOFTWARE/GRAPHICS 

TurboGeometry Library 

(Source & Manual) 


1\Jito Pat<M C. M•G. 4 rlllOft C. 0... t~ 2 4 3 o'"*" 
_,.. '°"'""'" lnolldng lnlJlrMCl>C>nO. TranolormallOrtl. 
EqlJ.lllCltll. 11o0dal1 lJnaa. """''*'""'- °""""· Ar..a. 
~~"i:l'i>c~C.:J"~::c*' -.. Olatan... 

\llSNMC S89S5 

Disk Software, Inc. 
2118 E. A1op.hO •"87, R.charo.-. TX 75081 

(214) 423·7288 

Inquiry 680. 

FPLOT PEN PLOTTER EMULATOR 
U&e your dot matnx or lasar prln1ar a.s an HP pen 
plolter. FllSI h. res outpUI. \/aty tine width. Includes 
VPl..DI' W!ual plO!t&r utilny IO capt\Jl8 ploolng com
mands. Suppons NEC PSIP6, IBM Proprlnter, Ep
son LO/MXIFX, HP Laserje1. U188 Herculea, CGA. 
EGA or VGA for screen pl'llYi-. $64 check or m.o. 

HORIZON SOFTWARE 
Suite 605. 24-18 Slei11"3'f SI •Astoril. NY "m 

212-418-8469 

Inquiry 681 . . .. 

SOFTWARE/GRAPHICS 

GRAPHICS PRINTER SUPPORT 
AT UST' US8 lh6 PrtSc k&{ to ma qualdy SC8i8d 
B&W or color rsproductloris ol )QI' display on any 
dot matnx, mlqel, or /sser pruvcr GRAFPWS sup. 
ports 811 "'1<&ons OI PC or MS.DOS wrlh IBM (incl 
EGA. I-GA), Tocmal. and Herc..MJS (lf8J)/lfCS boards 
$49.95. 

Jewell Technologles, Inc. 

4740 44111 PNe. &N, Seallfe, WA 98tt6 


800·628·2828 x 527 (206) 937-1081 


Inquiry 682. 

FORTRAN PROGRAMMER? 
Now )OU can c.ii 2·0 ona 3-0 graolllet """'"" "' n )OUt 
FOFl'\'R>.Nprogqm 


GRAF'MAllC ecr..n roulinn lt35. 

P~OTMAl'IC: p1oc1., -· 1~
PRINTMATIC; 1>1inlor dnvtr 135 

fol 1n. IBM PC. XT. AT & com~bltl. \Mt llJPPO'l • 
- l«y ol compl,.,.. l}rllPIJJm ""'-. - IUtd ptil!flln. 

MICROCOMPATIBLES 
301 Pt0ludo Or . OePt B. Si1'or SiWla. MO 20901 USA 

(301) 593-0683 

Inquiry 683. 

CGA -+ Hercules Graphics 
Mode-MG.lo" alkMs )OU to use lluSness grij)/llcs. 
games, BA.Sit.A grapllics and cxl'lel CGA !p'!Oflc sol!· 
ware wdh )'OUJ' Hercwu• Manoc rome Graphics adaptor 
and rnonochmme monlto1 Worics wllh a.II CGA programs. 
J7'U5 (• $5 s&h) lor lhe 3 :r'SA \OOnion 3lklay money 
ba.ck guarantae.. CID Cl 'Htllll' 

T.B.S.P. Inc. 
2205 Wo- 8""1 • Sul o 79:!. Lao Ango!.., CA 900&< 

(213) 312.01114 

Inquiry 684. 

SOFTWARE/HEALTH 

FamllyCare Software 
Thi• COOTpfltheruiMI medlcal dlagnosilc expert 
~ltm spaies ..penalve, unn.......,ry lripe CO• 
physldan by guHlln<J you qulcldy through Jl0'5lblo 
symptoms and giving )Ou 811•••flc Glrecuons 1or 
mo<llCGI CGl1I. home 1roa!m@nl. end mo<llCGtlons. In· 
eludes hundrllds ol sympcomo, lnjur!a. and 
-·- ol ,,...bomt lhrouglt lffMll•l'f· 

F•mllyC•r•- &oltWaN 
lurodln L.all<nlonff. Inc. -· -114..5"U •210. SoutMoid Ml da1ll 

8001428•8428 or 31311159-4581 

Inquiry 685. 

SOFTWARE/INVESTMENT 

MUTUAL FUND INVESTORS 
The rww ---MWJOI Nncl Sc:o-.boortl o..lo<ll 
IN 1M N tnC>'TllWI - Ol .,O.W 181d °' com- PC
IO ........ ....,_.,, Y•....... eciuot'lond ..0


"""'"'9"""""' ""'° ... ""' "'"'"" ($411115 _,., "' '23900 lot ~ .. btll•J 

°'°"',..,.,., ·-"" "'°'" ·- !>f ..,.no1-100-553-lm tin ._ COii I Jl22!iO11292) 

Business Week Mutual Fund 

Scoreboard Diskettes 


P.O. Bot 621. Elk G!OV8, IL 60009 

Inquiry 686. 

SOFTWARE/LANGUAGE 

Inquiry 687. 

SOFTWARBLANGUAGE 

DRUMA FORTH-83 
Slnc:t '83 STANDARD. OeYeloped lor In house""' No 
64K Umlla!Jon. 64K speoo & compaanoss IO 3201<. 

• IBM PCIXT/AT & comJ>lllt>lts. DOS 2.0+ 
• ROM: HHderleu code. separailld \'11tlables 
• Ed IOr. sssembler. tile & DOS lnrerloc:es 
• Of>.llne documen1mlon & many OthM lemures 
• Fun Plckage m .• S&H S2, VISA/MC 

DRUMA FORTH-83, DRUMA INC. 
6+48 Hwy. 290E. Suite E·103. Auttln, TX 78723 

Otdera: 512·323-0403 BBoard: 512-323-2402 

Inquiry 688. 

(415) 9.3$.1111 FAX ('15) 935-1117 

Inquiry 689. 

SOFTWARE/LASER FONTS 

LaserJet Fonts 
FASllont downloads 4-to tlmes lastot - EASYI MS. 
DOS piogr8m lo selecl (by IJUe) &group tonts. DIMnload 
lmmedlllelyor in groups. Nr/ softfonls worlc. FASTlon 
- S79. Also B1Gton1 - 8 fonts In siies from tO prs. 1a 
158 pts. (2 Inches)- prim from arty WO<d processor 
easy commands. 30 day SS back. 

Worthln ton Data Solutions 
417-A I St sarca Cr~. CA 95060 

(800) 345-4220 In CA: (408) 458·9938 
See uur ad Ol"I page 42. 

SOFTWARE/LOTTERY 

THE ULTIMATE LOTTERY PROGRAM 
"Ul'll)S't'STEMS" BY USMDT'Ollml 3 I i;...,10,..., "*'" 
d"""'com--l a"°'Y"•pn>gr'Om lor llny lollOOI 
llano GMllL °"" 100 ,...._ and ......... 
O<SQl1'11d Of prinltd Dv blPI , ptlra, U\l>ltlo. lam1I a. ....... 
mosllreqUOfll. and pat due "1- Of numor1coo:lo<. In

:=!.~=/~~i!s~:Z.~~ 
525· & 3.S- dW.O.. $411.115 • M.00 ~ VISA/MC 

WJ;STERN EN•COMM, INC. 
•900 ~ Hw(. ~9 B-.r.io CA 93309 
(800) 172-5118 O< (8115) UM833 fo\X! 1-IOs.&3Mll22 

Inquiry 690. 

SOFTWARE/MUSIC 

MUSIC SOFTWARE CATALOG! 
Just pubfl&hedl Our new Muak:lan'1 Miak: Softwlre 
Celalog and rt 's belier lhan ever! °"9r 80 pages of 
detalled rntomilllon on the leading MIDI aoltwate pro
grams, 1111erlaces, and ~ing tor the 
modflm musicillll. Send S3 lot a 2-year calaJog 
subscrlpllon lndudlng SAL.El updalfl 

Dfgftaf Arts & Technologies 
0... Bn PO 8"' I M- CT 06480 

203-874- llOBO 

Inquiry 691 . 

SOFTWARE/PACKAGING 

SAVE SAVE SAVE SAVE 

LET'S TALK LABELS 
, .... dO ..... 16bot• (5 • & 3\'ol 


• Beti. • ,..._ • ChnpM' • 

BtcaUM M IOfCJafiU In <119k laailll LIO 1'Wie 


Waal..,)Joyt,.,......_ 
- · e~ • Vl!J)'l"-

we are• complete aottwue p.1c1<1g111g aervrce. 
Hice & Aaaoclatea 


930" C>"""'"'"'·Calumbu• Rd•• ,..,,.. en..... Ot1 • ..,.. 

aii.m-41'-1 


Inquiry 692. 

MAY 1988 •BYT E 331 

http:Mode-MG.lo
http:11.~.e.c.GS


-_,.- · 

-----~THE ~BUYER'S MART----

SOFTWARE/PRINTER 

PRINTER GENIUS 
f'llwertul memory resident pnnlor manllgllment - Con· 
lrcl printer fuu1urus lrom menus or within documents 
- Prtnt spool lo disk files - Background prlnl - DJrec. 
tory & file blOWH - Edh small ll!XI - Aedrrea OlltpU1 
- User friendly (IO!Hlp saeens - 92 page manual 
Pres111 for au pnmen; - Complotelv flexlble - PC MS. 
DOS - S69 + $1 S/H - VISA/MC 

Nor Software Inc. 
527 31d A\4, Su~e 150. New 'lb<k, NY 10016 

(212) 213-9118 

Inquiry 693. 


SOFTWARE/SALES & MRKTG. 


Lead Management System
The next generetion In &alM management. FollOW up. 
IO-do II~ telemar1<ellng, p'llduct l1Jts. appolnlmenta, 
rnall"'18'1j -.! pt0Ce5$0!, and spt80d!hOBI. Trades 
Gl<pen&ea 10 - COii cl sale& Uses )WI tales cycle 
and generato IOI> ion lists. tnduatry speclrlc ll9Bions 
IMl•lable IBM f'Cl)(TIM, c:omparlblea, and lafl(OPS. 
$99.95 VISA/MC.'COD. O..mo Disk 55.00 

Powerhouse Systems Inc. 
1022 WHI F1"11 S~ S..ll• 10'. Yl•nlllOll-S-.. NC 27101 

(800) 625-577• or (919) 721-02•1 

Inquiry 694. 

FOLLOW·UP 
SOFTWARE FOR SALESPEOPLE 

Manage & control alt ol your sales activities 
on your desktop or laptop. 

$179.95 
XYCAD GROUP 

1577 5' 0•11 ....... ~. OH "'I" 

(IDOJ <2,,_..57 !21') Slt-S>al In Ohio 


SOFTWARE/SCIENTIFIC 

Data Acqulalllon & Analysla on PC"s 
- l'tJISfll:rM '-°"""'sow•• -IOC!llAF!'T-....-.c;.,1om--c.r..---Up114&3l--l!>--.rn=.:-~~"':"~~ll:rll~ 

· -O.-lCo!9ol----~..._ 
· -""-·.....,..~i-.-.-~ .... --ec.a·-1.CJU-... =~'~ ClllfO,~~~~IJWJeft 

Alllgator Technologlea - {714) 11110·9984 

Po. ea. Foulllaln CA 01708 


Inquiry 695. 

FOR PROFESSIONALS 

Expen sys;am deYelopntllnl !DOI whldl lnlt11 rul..: Ex. 

PERT 4 lot IBM PC. Numerk: daiabaae p!Ogfam w1lh 

SIAl161lcs plu1 graphl<:a: TADPOLE lot IBM PC. 

Blbllographlc pmgrama ror IBM PC (AEFSVS) and Al>' 

s>le Mac (Alf!OBIBUO). Science and education pro

gramt ANO MUCH MORE. Send or eall ror FREE 


caia1og BIOSOFT 
P.O. Booe 580, Milltown, NJ 088SO 

201 613 9013 

Inquiry 696. 

• 

I NONLINEAR DYNAMICS 
RW !or Sludylno Mllt/tfmlliclland Exptrimenrll ~· 
' ~ondtloloy°""""""'EquDlion~ ·~ 
0wu<am - 2· ana 3-0 P!ocl-<>g Sequorcltl Magn"""'°" 

Ponalti Secoo<-. • "11!>1 Ma>clm..,,, 1-0 ~ C.'tle Maps


' "'- Port.- ~ M.APe lnl.;11. CGnoaono • $pec:uW 


Annlyft f---LY"'JUl'OI ~ 
OS I S25000 OS II $35000 

DYNAMICAL SYSTEMS, INC. 
L--P.a B0>:_3.52_4_1__ coon. AZ 85J''40 _ _ _ _ _ 1 ......o--- , Tu ___ _ _ _. 602.a:is-133

SOFTWARE/SCIENTIFIC 

UPGRADE YOUR IBM PC TO 

A STORAGE OSCILLOSCOPE! 


Do Oala Acquisllion, Frequency Spec1rum 

Analysis , Transfer Functions, Analysis wit.h 


Lolus 1-2-3. and mo1&-1nexpenslvely and all 

withOul progromm1ngl 


For Info on SNAPSHOT Storage Scope: 

HEM Data Corporation 

17025 C1escen1 • Sou1hfoeld, Ml ~8078 

(313) SSQ-5607 

Inquiry 698. 

ORDINARY/PARTIAL 
DIFFERENTIAL EQN 

SOLVER 
FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 
301 Prelude Or. , Sliver Spring, MO 2090! 

(301) 593-0683 

Inquiry 699. 

SCI-GRAF and SCI-DATA 
SC1-0AAF P«X1uC* l'A4l8 i.,,.~ trwu 6l5V,,,.,... 
()t knloablll c ~b!a- Supports leg scales."'"" bat 
(C[l)et'I llllCl pnlllvt OUIPul 
SCl·OOA pertormsleaasquB1osM<1narmalcuM1I 
acalong and pOla: COO<dtnal 1ran-ma<IOfl* 

Prices srarr al $59.95. 
Microcomputer Systems Consultants 

8"" 747. Sanla Bal~1a. CA 513102 

(805) 963·3412 

Inquiry 700. 

SClentllle/Englneering/Graphlcs Libraries 
Turbo & Ughtspeed Pascal, Modula·2, C 

5end IOt FREE ca1.togue al SOl!ware ICOIS lor Sc>on
U:ia and EnofnneJ&. lnciudn SdenufJc subroutine 
hDlll 1, aOYlce lna<>penaon1 gniph~ llbrwlea (t,... 
eluding EGA. HP plolter and l.uetja! suppor1). acien
llflc chanlng lil>rarles. 3-0 plOllfng libfary, am acquJSJ. 
lion ltbrariee. ~ pioc.a c:onllOl """-8. Var· 
11ont 1Yall4ble ro. a variety or popurat ianguages. 

Quinn-Curtis 
U9f ~nut St., P"' ..ton. MA 0215' 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Exlfemely rasi Sot1/Me<Qel5ele<;t ubhty Aun as an 
MS.DOS command or CALL 89 a subroo11na 51Jp
port8 most languages and hletypes rndudng B!nOllO 
and oBASE Unhmiled fdeSlzes. mulbple lcey$ and 
mueh mDi~ MS·OOS S1•9. XENIX $249. 

(702) 588·3737 
Opt-Tech Data Processing 

P.O Box 878 - Zophyt COiie. NV 89448 

Inquiry 701. 

SOFTWARE/TAX PREP . 

W-2 (COPY A) ON FLOPPY 
Tho W-2 Miii! program mlkoo 1111 !RS/SSA FORMAT llofll'v:u:io_: :!,7'a~..:m~?O'WO ASCn '~• 1ncttt00t 
• UMd nation wide • Menln. uwr lrJtndy 
• Step."r"'"P ..... """Y • PrintA W-2 lotmt 
• tM P"""t IUPl>Otl • PC <eml*iblt 

SOFTWARE/TOOLS 

DISK CACHE 
-XT"' fJ PERFOAMANCe Wllh ~°'* 
Cech& FLASHBACK automatM:ail)' rown1 roconUy acCti$o 

od <lioJ< oara an<1 nolghooring dllUI m momo<y lo! Immod olo 
KCON- Prognlm1 ar• iflltllnify ~ olnd run up to 10 
11me11 fUUllf s10.ts • 12 S/H , 60 oay s baoJj; 

C-MOIVIAIMC 

aep designs, Inc. 
1"810 N N...,, St "'-"" "2 =1 

(602) 863-2861 

Inquiry 703. 

SCREEN MANAGER 
MENU, WINDOW, and DATA ENTRY Suppot1 tor 
the Prol8$SIOnal Programmer! lntorlaces to mOS1 
languages BASIC. C. FOFITRAN. COBOL. 
PASCAL, ASSEMBLER. 100 Page Manual Thirty 
day money back guarantee. No Aoya!tios. 

f rom m . Visa/MC 
The West Chester Group

P.O. B<lx 1304. W.st C""s:or. PA !ll380 
(215) ......,06 

CALL FOR Fii££ DEMO 

Inquiry 704. 

STATISTICS 

STATA 
StatlstJ¢S arnl g1apMcs Join 10 make STATA !he 
most PQ'M1r1ul package Jor lhe PC. No comparable 
program la as 1111, triendly, and accura a. S20 
Oerno. Ouanllty dlscoum avarlable Call !Oii-tree tor 
more lnlormatlon. AXNISA/MC. 

1-800-STATAPC 
Computing Resource Center 

10801 NllH>nal Boule.atd. lDI An;oiu. CA 9006< 
1213) ~ro.<341 

Inquiry 705. 

THE SURVEY SYSTEM 
An easy- ,,__ package de5tgned ~lically t0< 
quellllonnalre data. Produces baMe< !ormai. cross 
lab; & <ela:ed !ables. Sla!ISllCS (ind regleSSIOO) & bat 
charts. Codes and reports answers to open·end 
ClueSll0"3 rePOl'lS aie camera-ready for p1~ 
6IOnal presenia •Ons CAT fn!ervie'I ng op11on 
CREATIVE RESEARCH SYSTEMS 

15 loM Olk Cit, o.pi. B. l'Nlum1.. CA 9-11152 

707·765·1001 

Inquiry 706. 

SAMPLE SIZE? 

A I expet1 sysiem estlma1es sample stze lor regrvs

sion. ANOVA. comparisons ot means. props. lor 

suiveys, experiments.. Computos maximum 

size. adju111 tor response rates, multiple 

groups. • Halp, Chango/rerun, rolorencos, .ASCII 

lile report EX-SAMPLE IBM-compatlble, $195+5/h 

(50% educ. d~). VISA/MC/PO, 3Ckfay gullllln!ee. 


The Idea Worb, Inc.
100 Whl B_ _ Columblo. MO ll5203 

(31•1 445.4554 

Inquiry 707. 

NUMBER CRUNCHER STAT SYS 
Menu·dnven Multiple & &1epwise regreS&on, 
ANO/A, umo SO<iOS. 01scr1mll\Sfl1 duster and !actor 
analysis pnnopal componerus. scaotar plOIS. 
histograms. Mests con lngency tables non· 
parametncs. lmpon expon daUI SpreJd$llOOI. OOl1. 
pn merll" $9!l MS.COS Grnphtcs program. $59. 

NCSS-8 
865 Eaal 400 North, Kaysville. UT 84037 

801·546-0445 

llllnola Bualneaa Machines Inc. 
Oei>-1,,,.,,1 PC 

1403 ilOJt 310 lioy Rd , Edww<IM!lo. IL 62025 
1 r Pit. I 161') 612.-MM 

Inquiry 697. lnqulry702. Inquiry 708. 
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STATISTICS 

STATISTIX,. II 
Compre™'nslve. power1ul Bnd Incredibly easy-10
u11e. Full screen editor. transtormallons, l!near 
models (ANOVA, regression. loglt. PCA, otc), 
Af\IMA. m061 standard Stat proce<1u1es. Clear. v.ell 
O<gallizlld documenaulon. Satisfaction guaranleed. 
$169 PC DOS. S99 Apple II. 

NH ANALYTICAL SOFTWARE 
PO Bo 13204. AoseviMe. MN 55 13 

18121 631-2852 

Inquiry 709. 

Spreadsheet Statistics 
NEW! 23 comp<ehenslve stal 1S1lca and lomcasMg 
modules tor an lyzlng tDTUS worksheels. Low 
C09l S24.95 e ch Easy to use. Include$ lutonal. 
BasK: and advanced 111atlstics w1111 graphics and 
many user-det1nablo op1lons. Compare. Free 
brochure 

Walonlck Associates, Inc. 
6500 N1colle1 Ave. S.. Minneapolis., MN 55423 

(612) 866-9022 


Inquiry 710. 


UTILITIES 

PERSONAL POP-UP 

;:":!:~=~·;~:::..~=
Open Iha KeyN<iun ndcw" and rolum to !he ptlmary 
•Wll<1111'°'1WJlh11ngle """"1rok&s Compallble wrtll all 
l"'P\)!aJ prngnuns. FOi' IBM PC and oompil!lbles $99..95 
+ 	$5.00 elllpo111C 

To orcler. call or w111e· 

Dlgltal Learning Systems 
4 Century Or , PilBippany, NJ 07D54 

800-9112-ol!GA lln NJ 201-538-68401 

Inquiry 711 . 

Enhanced DOS Commands 

Get a1redO<y !Isling• cl all lores 11\at dont maicn a 

ltlnlpl.... 5eaJcn OJI <llrOC!OtlH IOI fl/at maion.ng • 

temp/ale. N- com m&l1ds ana new ..,...,,,. at .ros1mg 

oamtnAnQS, all ,,;in lcll at vanat>le OllflOna. Piiis aJj oom. 

manas accept apecill cod&J 10 reauce r-1•11.., an· 

1na Gel tne mosi from DOS with tnese 1.un.sav1ng 

""'lines. For MS-OOSIPCOOS 2.0 atld higher S29Jl5 


Drlscoll Graphics 
135 E Cl,.uch. PQ. 8"" 1125 

0"11.0n. Ml •92311 

Inquiry 712. 

PEP Your Data to MS-DOSI 
PEP ("Pn- ElllUlaliOn Pacloage1 is a uruque 90llwele 
prodUCI whloh makes your MS-DOS system appear 10 
be an 1n1 gent serial printer eon...rtJng )1)111 dala liom 
anOl!ler operating system 15 as easy os p1in1Jng Ill 
OiSl<otla plua 90 P'Oe lyp8SOI manu I, $84.95 US. (Nol 
COPI' proreaea) SIJecdy 5V• or 3YJ Inell dlskmlo size; 
a<k1 $5 lot bolh !o<!MI$ 

Intelpro 
13 Sot- 0. l(;r>Jana, Oueboc, C.n""-l H9H 3J9 

(514) 894-8862 

Inquiry 713. 

MATCH PRINTERS TO PC 
~Prw'w .,...,,.P"fWllOP09SallW'O~ Yllftl 
Mt'AdlftOn«C*"*lt>t)lttlQOCllBM il$Cll CftllMWMton.._.....,...,.....,,s_cw.- s....... a--..,
..... ..._,_ll'.."'4n"-___ DM~ 

Emon..., mm D"'9"J $c:r.• c:n.... ~ 
t'Oll Qr9altor~"".-v-·ro~ ltmlDOuCD't' 
~ "9.93- 6 12 c..Morna ,....... taD 6...... -- lb 


~· 
MATCH SOFTWARE 

&>12tl CoktrilOr c.n,on. Nonh HoOywood. CA 91606-1113 
Toti lree 1 (BOO) FLOPPYO 

Inquiry 714. 

UTILITIES 

COPY ATTO PC 
11'<1 l.2m8 ar..... hu long -.> ""°"" 10 READ bul NOT 
rollebly WArTE °" 36Cl<B llooolff. Wnh "CPYAT2PC"~ 
l.2me Or- CAN retlllbly WRiTE 3eel41B llopplo1 ~a 
.... "". - ....0 ...."' otokup- "Cf'\'R2PC"' (Noe
Copy Pro..aeoJ alfets ,.,. preferable SOF1VllAAl; sow-
TION' ONLY Sl9•$4 S/H VlSAIMCiCOO UPS BIA 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos. CA 94C1lll 


Otaer 1o11 tree 1-800.523-8777 

41 B93-8717 (CA) :l12-334·18SB (NV) 

TELEX EZLNK 62ll73089 Deale< lnqulrles 1nv11ed 

Inquiry 715. 

Recover deleted flies fast! 
OISl< Exptorei OON lnctudea automatic lie reco.iery \llu 
iype in the deleled s name. D<sk E plO<et linds and 
l'l!SIO<es °"" E• plOle< also sno.-.s w!'lal\ r~ on dlSk. 
~ c;,ange or aea!e tormais. change a r s SIBIUS. 
change dSla n ilt'f saclO< MS-005 $75 US cnecM:recltl 
COtd welcome 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Fl. 


Toronto. on1a110. c oada M4Y 182 

(418) 981-8243 


Inquiry 716. 

HANDS OFF THE PROGRAM 
• Lool<I ~ 0.. · Antr!etl F'°Wr Uw 
· l'nllKll Subdl
• Namol UM al DOS Commandl and AjlplictllOn SOft-o. 
• IBM Pc. ICT, JIJ and 'llue ColnPA".._ 
· DOS V2JJ lnCI HJQM<. HW llW< S)som 
• Koop 011,.r Pooplo"1 liANDS OFF ""°' Sjotom 
· UU5 VlSAIMC 

SYSTEM CONSULTING, INC. 
314 Can1erbury Or. , P1nsburgh. PA 15238 

(412) 963-1624 

Inquiry 717. 

$59.95!! 
Buy the RED Utilities nowl Programs Include: 
Disk cache to speed hard disk. Printer spooler. 
Batch file compiler. Path command for data 
Illes. Wild card exceptions. Protect hard disk 
from accidental formatting. Sort directories. 
Over 10 more programs. IBM PC. VlsaJMC. 
The Wenham Software Company 
s Bu1ey si.. w.mam. MA. 0!984 (61 n m 7036 

Inquiry 718. 

Advertise your computer products 
For as little as $375 in 

THE BUYER'S MART 

For more information 


Call Mark Stone at BYTE 
6.0~·924-3754. 

Inquiry 723. 
MAYl988 • BYTE 333 

WORD PROCESSING 

FARSI I GAEEK I ARABIC I RUSSIAN 
- · slEuroc>eon.~. ~ustllllof Hincti, ~ lolJI, BongoU, Gujarati. Tam;, Tho!,-· VOOI, or IPA Fu0
IOllUl9CI '""'~U~ _,.pr.,.._ IUpporll ~ 
fofe~tt ct\Alactatt and NLO p(inhng W.th no f\IHtwue 
mcailiaulona. 1nc1.- Fon! 6di1C1. S35!o dol m.,.,_ $150 
_,., lor Iner $19 doma. SIH in U.S. lnd'a Req Pc. &<D 
griphitl. 30 day Ouoranl~ MCNISAIMIEX 

GAMMA PRODUCTIONS, INC. 
no Wilshi<1 Bl\d • Suite 609. Sa/118 Monica. CA 90401 
21~ TI•· 61060082'73 Gamma Pro SNM 

Inquiry 719. 

CompareRite'" 
CompareRlte "'" ea111ng ume by oompar1og IWO 
aocumena ana gonor11Jng a 1hlrd tnai lllaNs Iii. ail· 
terences In an everage ol 1v.o second t>er page. Com· 
pareR11e hlghllghl5 Changes lhe ""'Y l"U wont lo 
1hem. w0<1cs witn au mtljOr -a proceu1ng programs. 

Pnce - $129-95 • elllppln{llllondl1ng 

JURISoft, Inc. 
7'13 Mossa<:hutolll "'9. , Depl 11 , C.,,,bridge, MA 02139 


1-800-262-5656 exl . 11 

In MA - 617-86 4-1>1 51 IXI. 11 


Inquiry 720. 

DuangJan 
Bil nguai woro prt1C11$$01 tor E.nglish and· Amie· 
nian. Bengali Eu~Un. Greek. Hlndl, Khmer. Lao, 
Pun1abl, Russian, Sinhalese, Tarn.I , Thal, Viet 
S109+SS Siii (fomlgn + $12 slh). Fon! edhor Includ
ed For IBM with dol·maLrlx & U!aerJet prln1er. 
Demo $6 + SI s/h. 

MegaChomp Company 
3524 Cd!man - · ~phi&, PA 1914~1608 

(215) S31·Z'l46 

Inquiry 721 . 

PC.Write" Sharewa.re Ver. 2.71 
Fa.sl. tun featured won! processorllexl &cft1or for IBM 
PC. With spell checl<. scruen clip, mailmerge. split 
screen. ASCII fll&s, macros. Easy to utie. SuPIJ(l<IS 
400 piln1e~. l..aMrJet+ and f'o&IScrlpt So/!Ware, 
LI.er Guide, and Tulorlai on 2 disks for ST6. Try It. 
1hen reglswr with us for only $89 a.nd get User 
Manual, 1 year tcl!HupPOrt. newsletter and 2 
upgrades 90-day gUBfllnl88 VISA/MC. 
Qulcksoft 1·800-lleB-8088 CALL TODAY! 

219 First N., #224·9YTC, Seettte, WA 98109 

Inquiry 722. 

http:Sharewa.re
http:maion.ng


NIEC vao. V30 CHIPS 
PM,;.......,.~~~a,::;T~ •nd Pnee 

UPD70108-S (5Mta) V20 Chip ••••• S 7.49 
UP070108-8 (8M Hz) V20 C111p . • • •• s 8.95 
UP070108·10 (10M H.t) V20 0.lp •••• $ 21 .95 
UP070116-8 (8MH~)V30Chlp••••• $11.95 
UP0701 18-10 (10MHz) V30 Chip• ••• $24.95 

I 7400 I 
""""°· 1-9 ~ Poll Ho. 1·9 10+ 
7.&00 29 •9 7485 66 55 
7"402. .29 10 7-486. 45 .35 
7404 .2ll . Ill 7409 2.05 1.115 
7'()5. ,35 25 7490 49 ,39 
7406. ,39 .29 7493 •15 ~ 
7407 ,39 29 7 41 21 45 .35 
7406 .35 25 7 41 23. .55 .•5 
74 10. .29 19 74125.. .55 45 
741 ... 49 39 74126 69 59 
741!8. .. .3ll .29 74143. 3.95 3.85 
7417 .30 29 741~ 135 125 
7~ 35 .25 7•154 1.35 125 
7"30. .35 25 74156 1$ 149 
7432. . .39 .29 74173. 86 75 
7438. . .39 .29 7-4174 59 49 
74-42.• SS .45 7417!. . .5ll .49 
744.'I. 79 .ee 7-4175. .99 .89 
?A.ta. 00 79 74 ,81 105 11\S 
74•7 .00 .711 7411l9 1.95 1.85 
7"48. 2.05 1.95 741 00 79 eg 
7472. llll 79 741!iHl. 1B:i 1.75 
7473 39 .29 74221 00 .B9 
7474 .39 .29 74273. 195 11\S 
7 475. 49 .39 74365. 65 55 
747e. •s 35 743l!i7 .65 55 

I 74LII 
7•1.SOO .29 19 ?4LSl6S 75 6.5 
74L.$02 20 .19 7•LSl66 D9 00 
74LS04. .35 25 74LS173 .59 .•9 
7•lS05. .35 .25 74~17-4 41} :l9 
7•LSOO. 100 1111 7oll.Sl75 49 ~ 
74l.S07 109 00 74LS199 •.69 449 
741..SO& .20 19 74LSU)1 59 49 
74l.SHl.. 29 19 7Al.SHl3.. 79 60 
74l.S14 49 .39 1o1LS~1 "" 5<l 
1..L.S:n .35 25 74L.$j'40 e9 59 
7•LS:lU .29 19 7dLS243 69 .59 
74t.S32. .35 25 7 4LS2.t4. ... 69 .69 
74L.S42. .49 .:m 741..S.24 .llll .79 
, .. l...$47 ll9 "" 74L...S2Ml . .90 Jiil 
74LS?3. .39 29 7•LS273 .89 79 
7•l.S74 .35 25 7•L6279 49 .39 
NLS75. .311 .29 7•l.S322 . . 405 3.115 
74t.S76. . = •• 74L.S:l6S. ' ' ... .39 
74L.Sll!> -69 _.g 741...SJOO 49 .39 
7•L.S86 .35 25 7•t LS.Je7 49 .39 
74l.S90 49 39 74LS.368 •9 .39 
7•L.S93. 49 .39 7• L.S373 79 69 
7 'LS121 ~ _... 7 4LS374.. 711 ~ 
1"4L.Sta ... .39 74~ "" 79 
74l.S138 .... .39 74LS511Q 605 5.95 
7•LS139 49 .39 7 4l.S624 2.05 1.95 
74LS154.. ., 1.09 .90 7-tL.SL~ 2Jl5 2.85 
74~1$1 45 .35 74L.S64Q 109 J)9 

74LS158.. •• -~ 741..St145 109 ,99 
, ..l..5163. 511 •9 74LS670 109 .99 
7.tLSl64 -69 -49 74L.S688 . :1.39 229 

7-- • 
74500. 29 745186" 149 
74504 29 74Sl89. 1-69 
7.-SOS. ,35 74S19!!.. 2.4$1 
74$10. .211 745240 1,"49 
74Sl2 .35 74S24A. , ,,g 
7t1S74 .45 745253 .. .79 
7J.S85 1.70 74S287'. 140 
74S81l 49 745286' 1.49 
74$124 ns 745373. 149 
7"'517.t. 79 74$37.. I •9 
745176 .79 74$47:1" .. 2.115 

I 74F 
7•FOO .20 74F139 69 
74F04 .29 74F 157 69 
74"°6 29 74F193. 2.95 
74F10 29 74F240. .911 
7olF32 29 7 4F244 .90 
74F74 .30 7 4F253 .. eo 
7'1Ffl6. .30 74F373. .99 
74Ft3a 69 7.&.F:J74 99 

CD-CMOS 
C04001 19 C04076 59 
C0400a lll!l C04081 2!> 
0)4011 10 C04062 25 
CC..013 29 CD4093 3S 
C040lft :;>9 C04094 .99 
C04017 49 C04010'.l 2-49 
C04018 59 al-40107 ... 
C04<l20 .... c;:o..10109 79 =· ... C().4510 69 
Cl).4Q27 35 COJ51 I .69 
C04030. .29 C04520 .75 
GCAl).00. ~ C04!522... .79 
CC4049. 29 C04538 79 
C0405Q_ 29 C04!!41 89 
C04051 59 C04S43. .79 
004062 S9 00455:1 495 
00!053 59 004555. 79 
C04001 149 C04!159 7.95 
C04006 .29 C04566. 2.• 9 
C04067 1.29 C04583. .89 
COO<l69 .25 004~ .30 
C04070. 25 C045115. - .89 
C04071... .25 MC1441tP, ... 8..95 
Q;>.<072_ 25 MC1441lOP,. •••• 4.-10 

MISCEU.lN£0US CHIPS 8500flll00(68000 Colll- -. """"°' Poloo 

0765AC ~ 395 ll&IS. !195 2.05 
W09218. 895 68lKI 1.95 
951-tOO ~ 5.95 6852. 149 
ZIG. ZIOA. ZIOB SERIES ~ 11.95 

Z80 +:ff; 99 MC<lOOOOI..10 1:).95 
zeo-crc • . +"Ml .99 MC6BQl()l.10 . - •9.95 
Z80-0AAT 495 MC88020AC 128 169.95 
ZOO.PIO +'l'9 99 MC688B 1RCt2A 14Q.05 
Z.BOA. 169 

0031 9000 SERIES • 3.95ZIJOM:Tc 1.70 
ZIJOA-OAAT 4.95 eoc:i1 9-95 
ZIJOA-PIO 169 0035. 195 

ZOOA-SIOIO. S.75 0073 . 9.95 
0000A. 2'95 2.49ZDOO. •. 3-•g 006SA 2.49

ZBOB-CTC 3.9!1 0006 595
ZBOS-PIO ~ 39!1 0Q00.2. 695 
esoG/ 9800/ 88000 SER. 0087(15M11%) 129.9S 

6002.. ..... 2.65 8087 1(I ()MHz) 229.95 
65002tCMOsl  7 75 8087-2(8MH:t) 1!19-95 
&>20 195 8086. -5.75 
6522. 3.95 eoe&-2. MIS 775 
6532 &.:.e !»49 81Hi 4-05 
1!651 

- 2.95 
8155. 2.•9 

e6C.eo2 !CMOS! 17.95 8155-2 349 
eaoo 1.95 8156 3-95 
f!802_ 3.911 8202_ 5.9S 
6810 125 8203. 9.95 
6821 175 82 12. . • 2-29 
6840 3.95 8224 . 225 

.......... -·"4116-15. 1&,384 x 1 ( 1 ~} 109 
4128a20 '31.072 I 1200n<I) _,., ~ 2.75 

•4164-100 65.536X 1 !100n<i).. 3.49 
"41 6-1-120 65.536 :l' I (120n9) 2.75 
· .t164-1SO 65.536 :IC, (150ns). 249 
"4164-200 1111,5.'.l'l x 1 (200ns) 195 
'TMS44 1&- 12 16.364 )( 4 (1~) • 7,A9 
041256..ao 262,14-.1)( 1 IOO'lo) 10~ 
·.11256-100 2621""'"';111; 1 (100na).... : . 995 
"41256-120 262_1.f,4 )C I (12<Jn9) 8-95 
"41256-1~ 2'02.,144 x 1 (150nsl 8-75 
"50464-15 65.536): 4 I 1SOns) 1"""4) 7.115 
"511000P 10 t.Q.48.576x 1 pOOrui) 1 Mug 499" 
"5 I 4256P- I0 262.144x4 ( 100nl) 1 Me-g. 00-95 

STATIC RAMS 
·201e-12 2048• 0 (120n9) . I 00 
2018--45 204a•8 t•Sns1. &!IS 5.49 
210< 1024 lt 1 (350n$) .. .119 
2114N 1024 )(.t 1•son.1 99 
2114N-2L 1024 )( "" 1200na) low 149 
2 1C1.i 102...... !;>()Ono) (CM05) 49 
5101 2~x.a (450noiCllllOS 1.115 

' f!l 16P-3 2048x8 11sen.1 CMOS - 3-39
"6t 1&.P-3 2048•6 (150nal LPCllllOS. .•29 
0 !!264LP- 12 81\12'1t6 (120no) LP CMOS . 4.49 
·~P..t5 6 192 8 (150nlJ CMOS 369 
"G26-l~15 8H.J2x8 (150noJLP a..08 3.95 
001 4 1024 x_d (350n1l) CMQS. 349 
"3256-15L 32.768 • e (150n&J 1..ow  11.95 

IJ'ROllS 
TMS2516 2048xA (450noJ 25V 6.95 
TMS25'!2 4096x6 1450n!I) 25V a95 
Th1S2532A 4096•8 (450n:s) 2tV, ~95 
Th1S2564 81!l2x8 (450n9) 2~V. 9.95 
TMS2716 2048 a 1450naJ 3 ...,.,,.;., 9il5 695 
t702A 256x8 (lu.a) &% 4.95 
2700 10'24 )( 8 (400no) 495 
2716 2048•8 (45Qn,,) 25V 375 
2716-1 2048x8 (350ns)25V 425 
27C16 2().&8 x 8 !4!10no) 25V ICMOSJ 5.49 
2732 4096 x 6 ( 4!5()ne) 25V 395 
2732A-20 4()QC xe (20Q<>ol 2 IV. 425 
2732A-25 409(; 8 (250N:) 21v . 3.95 
27C32 4096 x H (450na) 25V !OvlOSJ 595 
2764-20 8102 x 8 l70()no) 2 1V 4.25 
2764-25 sunxe (250f\a) 21V • 375 
27&4A~25 0 192 ..< e 1250no) 12.!>V 3.95 
2754~!) 8192"8 (4~):.'!IV ?95 
27C64· 15 8Hl2,, 8 (ISOne) 21V !CMOS! 649 
27 128-20 I 6,384 a 8 (200ne) 21 V 695 
27128--25 15,3&4 x 8 C250n5l 21 v 595 
27128A-25 18.304 • 8 !250nol 12.SV 5.2!1 
27C129-25 16.:J&.o A 8 (250na) 21V ICMos> ~ 
27256-20 32.788 x B !200noJ 12.SV 6.115 
27256-25 32.?68 x 8 C250nal 125V 5.95 
27C256-25 32.7111l • 8 (250n5) 12..SV !CMOS) 7~ 
27512a2Q M..5315 x 8 C200n&) I '2.5V 13.49 
27512·25 65..536 :c 8 (2S0rm) 12..5V ll»S 
68764 8102 x B l450ns) M V 13-95 

UPR s 
281GA 2048 x 8 (3~) 5V ~ltfJ. 5-95 
2817A 2048 x B t35lns) 5V Re~l1'• 795 
2885A 8102x8 t'2~) SV~e 9.95 
52B13{21V) 2048 x 8 (350n9) 5V ~or;.; 1.49 

8000 S!ftlES COnl SPECIALSI- "'""' 8228 . 2.95 SMP81FY Pn!c- Sample~ Hold Amp 7.95 
8237-5 ~ 4 .4 Q MAX232CPE Dual RS232 RecJTrans 519 
8243 e8 175 LM306P Dual Compan1to1 798250A. 8.49 
02~tf'oo"IBMJ 69!1 61161>-1 16K CMOS SAAM (100nsl 3.95 
B251A. . 169 27128-45 128K EPAOM 1450ns) 21V 4 95 
8253- 5. 195 

74lS612 Memory Mepoor. Tn -Sla to .• 11.95!1254 4_95 
8255A-6 lfll) 

74HCHl-sPEEDCM8257-5 195 
8259-5 225 Po.lNo. """" Po.lNo. Prioo8272. ~ 3-95 
8271>-S. 2.95 NHCOO '25 1 74HCl75. . -Iii 49 
67.it 995 74H002 ff 19 74HC22\ -89
6742 -2295 74HC04 ff 19 74HC240 -99 69 

mtr~,il•VI 7.95 74HC08. fi IQ 74HC244 ;IQ fKl995 74HCt0. :29 IQ 74HC24S ~ 790749 9"5 74HCt4. '"9 .29 74~1C<!53 . ,f;9 496751 3995 
74HC30. fi ,1Q 7•HC2S9. . ' -:98 ,d96755 1495 
74HC32. '211 25 74HC273 . *-' 611 

~~1$~179 74HC7.. .eg 29 7'HC373. .eg 86 
74HC75 .eg .35 74H(:J74 .eg .65AOCOeo8CCN 695 

AOCOl!09CCN &%3 El9 74HC76. "'6 .35 74HCW5 "'il91.09 
AOC08 I llCCN 1195 74HC8!i ~ 55 74HC6811. .eg 70 
AOC I 20SCCJ-1 19.9S 74HC88. "'9 35 74HC043. ... 8.05 
OACOOOBLCN. 195 7.tHC123 .eg 6!l 74HCI040 99 79 
OAC1000LCN 4.95 7•HC125.. -49 39 7•HC4049. -59 49 
AY <)- 10150 .. 4_95 7.iHCt32. , oe9 .31} 74HCa050, .. -$ 49 
AY~S--1013A. • . 2.115 NHC138. .• 

'. "" .311 
74HC4060. . -99 69 

74HCIJ9. 
"" .39 

74HC4S1 I +i!lll 09 
74HC154 ~1 19 74HC45hS 1491 09 
74~183 .;;s .39 1'AHCAS3& 1l!l 
741"'tC174 :SQ 4g 7•HC4543. 

- ll9
MOS TTL 

7'HCTl39 -{i9 JS 
7•HCT1&7 -61) J~ 
7•HCT1 7• ,&.! l5 
7•HCr1 15 ~ J9 
14HCT2"0 -<Ki e9 
7'HCT24tl -99 59 
74HCT24! H9 79 
7•>1CT373 H9 55 
74HC137.t -Hi •9 

74C-CMOB 
7•COO 29 7.J.CH~ 711 
7•C02. 29 74C17s. . .7Q 
74C04_ .29 7'1(;221 1 79 
74<.Xl6 .J5 7JC2.i) 179 
74CI O 35 74C24;1. 1 79 

"""No. ..... 74C14. .59 74C3 73-  1~ 
74Cl2. -35 74C37-l 195 

LAG570 ~ 995 74C7.1 'II 7(1C912. e.95 

WD1770 
7•C85 L49 74C91 S. i.:m 

It 95 74C86. .35 740>20 a95 
SIJ052P 2.49 74C89 5.49 74C92 1 595 

74C90 99 74C922. 3.95 
6502. 2.65 74Cl54.. 2.95 7JC923 ' 3.95 
6504 I 95 74C173 . 105 74C925. 595 

6507 4.39 UNEAA 
6510. 995 OS002"CN 1.\15 LM14581"11.. .39 
6-SZO. 195 n.D74CN t , IQ LM1488N 49 

n.o84CN -90 D$14C68N IC~J 11g
6522. 3.95 AFlllO-ICN 8-9' LM148QL\I 411 
6525. 4-% 3 .49 l.M:l07N. • _4!1 DSl~tCMOS) I 19 

LM309K 125 LMl498N 89 
6526. .f.4:% t 2 95 LM:31 IN 46 MCl648P 34g 

6529. 295 
LM31TT 79 LMl871N. 195 
LM318N 99 LM1872N. 195 

6532 ... 6,49 5 49 LM:llllN. 129 UJj I896N--1 
- 79 

6545-1 4-90 3 25 
U'Jl323K. 3.95 IAN20o:lA. 79 
LM324N. .39 XR22C)E; 395 

6551 4-"'9 295 L.M338K. -1-95 XA:0r21 I 295 
~ .39 XA<:Z43. l!IS 

6560.• 10.95 LF347N. I 79 2el.S29 395 
6567 LM3-18N. 69 2el.S31 1191495 LM350T 2.95 2tlLSJ2. I 19 
6569 2495 LF351N .39 26LS33. 1 49 

6572 
LF'3~ .• g t.M2001N. B!I 25

895 LF355N 79 LM2907N. 129 
6581 (12V) 14 95 l.F356N ll9 LM291 7N (6 Din) , 1.95 

6582 (9V) 
LF.J57N 109 MC3419CL . rul5 

+4,96 9 95 l.M358N. .49 MC344&-l ... I lie 
8360.  14 95 LM360N : 219 MC3450f' 1.95 

LM361N 179 "1C3470P•• 1.115 
8501. 1095 LM380N-a 99 MC3471P _ 1.05 

LM30l'.N-3. .89 MC3479P . 4,798502. 7.95 LM337N 99 MC3486P 1.00 
8563. 1595 L.M393N .39 MC'..3487P 169 

l.M399H 2.95 l.M:l90()N_ .498564 995 L.FA110\I. , .79 LM390llN. 1 19 
8566 24 95 Tl.497ACN. 149 1.M39®N. 00 

NE540H IC540Hl 2..29 LM39t4N 1.$15 
8701 995 NEMSV .29 LM3916N 195 
8721 1495 XAL.555 5'l NE5532. 69 

8722. 9 .95 LM5e<!N. •e •lE5534 ........ ell 
Ne58N. -89 7806!< ILM340K-5) .• 1.211 

' 251104-04 . 10.95 l.M565N _9g ~m~~:~i:~
310654--05 995 LM567V 79 

NE592N "" 
790!IT {\.M340T--5) 49 

318018·03. 10.95 LM741CN 29 
7fl 12T !LM3-IOT- I 2) 49 

318019-03 1095 LM747CN -59 
7815T IUl.<340Tol5) 49 
7906K (1.M320<-51 135

MCl350P 1.09 1'905T !LM32GT-5i 59318020-04 1095 MC1372P . t .95 75412. 59 
325302-01 10.95 MCl377P 2-2!) 75477 .8ll 

MCl300P 8-95 MCl .aS1o6fl.. ~ 2.49325572-01 1495 LM141 .. N 129 MC1 •5406P.... .. • 2.95 
· s2s IOQPLA·· 1595 IC KETS901225-01 11.95 
901226-01 - 11 95 

Low Prom. ,.... - (Gold) i.....i • 3
OLP. _,, eww .511 

901227-03 1195 MLP 12 14\Wi M 
901229-05 II 95 

l<ILP 13 16WW ~ 
24LP 25 24WW 1 19 

.No lotel- l\ldllt>t4i 2SLP 27 28WW 1.39 
..,.,.. 82$100f'\.A 40LP .2Q 40WW 189 

Ul7 IC-ti4l -·--111111_"""___ 
PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKI • CALL FOR QUANTITY DISCOUNTS 

*RAM'S SUBJECT TO FREOUENI' PRICE CHANGES 



JE25 61'1 x 4\.o 1,660 3 $22.95 
JE26 6' x 5.\o 2.390 $27.95 
JE27 7\o x 7"> 3.220 $37.95 

• al• !Jameco's 
IBM PC/XT/AT .· .

Compatible .
Motherboards • 
• AW"ard 

BIOS ROMs . - •L . 
included JE1001 

JE1000 4.77MIU (PCIXT)••••• $ 84.95 
JE1001 4.77f8MH• (PCIXT) •• • • S 99.95 
JE1002 4.77/ 10MHz (PC/ XT) .•• $119.95 
JE1007 6/8/10/12MHz (Al} . ••• $349.95 

2&3MB 
Memory
Expansion 
cards for 
IBM AT and Compatibles 

2 M0 ~ 11»'.pll:nmtd Of e.rtl! d 
JE1081 m«n~ uero-11( on-board) t.AfJ . _. $129.95 

OI Dp&ndod Of UIDndOO rnomorJI. 
..-aJJ:ool ofintcf EJiO"l Mftll oon encl 

JE1082 - OOf\l•OIO ICc)<I 000.dl !All •• $ 169.95 

Jameco 
Computer 
Power 
Protection J£1190 

JE1190 - a........... . . $29.95 
JE1191 1>-0ullol ,,_,,, Slrip . • . • $11 .95 

JE2l JE24 JE27- Olm. eo. lllndn<j ......
"" e I: yr -  .. 

JE20 6'7 x .\, 200 0 s 2.29 
JE21 31, x 2.. .100 0 $ 4.49 
JE22 61't x ,.. 630 0 s 5.95 
JE23 6"1x2\o 830 0 s 7.49 
JE24 61'1x3\0 1,360 2 $14.95 

Zuckerboard 
TANDY 1000 

Expansion Memory 
Half card 

U..nd ht memar; o l Yo\,lr 
'IOndV 1000 (IZ!IK ""olonl 10 
u mocn 640t<.. A.190 lflCluOes 
OMA controller chip 

1£512 lndUO.. Sl2KRlil. ....... . .. $199.95 

30Mog H rd Di9lc 0 ....., Board fa, Tandy 1000, 
1000A, 1000SX. 1200. 3000 and 3000HL 

30MB Hard OiSk On\19 
T30MB Board•.•• . • • •••• $599.95 

DATA BOOKS 
400041 NSC U..- Oolo B·Ycl.1187) .. ..• $14.95 
400042 NSC ,__ Ooto-·l•>Ul (87).... $ 9.95 
400043 HSCU..-O...-·VolMl(87). ... $ 9.115 
210830 ..... _,_,,_ (17). •. . ... $17.95 
230843 ...... ..~ - So< (17).... $24.95 

IBM AT Compatible Kit • Bab 
Mini-286 6/8/10/12MHz Kit ~ .1trt 

BabyAT-
(2oto-K RAM - Inc.,_

JE1007 .....,.. llOS AOMa)...... $349.95 
JE1015 lCT/ AT Slyi. .... S 59.95 
JE101 7 IW>yATFlp-"bpC-. .•. S 69.95 
JE1022 s · ~DIU<o.t.o .. $109.95 
JE1032 200 Wott-Svpply.... S 89.95 

~1.2M-
JE1043 ContlOlor C..... •••••.•• S 49.95 
41256-120 S12K Flil1 ( ll CNpa) •. • $~ 

Regular LJst $890.80 

SAVE $14().85! 

JE1009 IBM AT Compatible Kit•• • •••• $749.95 
JE286M JE1009 Technical Manual. .... . .. .. $29.95 

IBM COMPAnBLE DISPLAY MONITORS 
12" Amber Monochrome -
Til lnPYt. High Reoolu~on (PC/XT/An 
AMBER. .•.. $'t$;95 $99.95 

14" RGB Color  CGA Compatible 
Amber /Green /Color Swlichable. 640 x nx1•10 
200 ResolUllon (PCIXT/AT) 

ITX.1410...•..•... $279.95 

14" EGA Color- EGAICGACompat., 720x350(max.) resolu~on (PC/XT/AT) 
11::5154... ... ... . . ........... .•.......... $399.95 

14" Ultrascan Color - CGNEGA/PGCIVGACompal1ble. BOO x 560 (mll><) 
Reoolut1on 1PC1XT1An 
4375M... .•.. ••.. .• .... . .. . .... .. . S5T9:95 549.95 

1811 PC/XT/AT COllPAnBLE CARDS 

Graphic 
Display 
cards 

.... . ~ 

: ....· . - .I.. . 
11111-_..:.s:./. ~-- :~ '-' 
JE105(1 

JE1050 Mono Grnph1cs Card w1Prin1er Pon (R::/XT/AT).•• •• $59.95 
JE1052 Color Graphics Card w/Pnnier Pon (PC/ XTIAT]••• ••• $49.95 

EGA Card with 256K Video RAM 
JE1055 and Pronler Port IPCIXT/AT] • ••••••• • •• •• •• • $149.95 

JE1071 
Multi 110 with Drive Controller 
and Mono Graphics (PCIXT)•• ••• •• • ..• • •. •• $119.95 

Multifunction, 1/0 and Expansion Cards 
VO Card wilh Serial, Game. Parallel Punier 

JE1060 Por1 and Real limo Clock {PCIXl)•••...•...... $59.95 

JE1061 RS232 Serlal Hall Card (PCIXTIATJ••••••••••••• $29.95 

JE1065 
110 Card Wllh Serial, Gamt! and 
Parallel Printer Pon (AT]• ••••••••• ••• •.• •• • $59.95 

JE1078 
Expand lo 384K (zero· K on-board) Mull1lunc w/Serial. 
Game. Parallel Prlnlor Port & Real limo Clock (PC/XT) •• $79.95 

Floppy and Hard Disk Controller Cards 
JE1040 360KB Fl-OPOY OW< D"ve Conuoller Card (PCl)(T)••• • $29.95 
JE1041 20/40MB Hord Dl!lk Conltollcr Card (PCIXT)•••• • • • $79.95 
JE1043 360Kl720K/1.2MB Fl-OPOY Disk Cont. Card (PC/XT/ATJ $49.95 

JE1045 
360K/720KI 1.2MB Floppy/Hard Disk 
ConlrOller Card (AT]• ••••••••• • ••••• ••• • • $159.95 

Additional AdcJ..Ons Available! 

ST226K (Plcluttdl 
20MB ll.tYe .... (PC/XTIAT). .... $259.95 
20MB w/ConlJO._ (PC/XT), • •.• $289.95 
30MD Dri¥o only (PC/XT/A1)••••• $299.95 
30M8 w/CcwllJO... (PC/XTJ•• ..• $329.95 
30MD " 'Con"°lw (AT)• ••••.•• $3119.95 
<IOMB i><+.o only (PC/XT/ A1).•••• $439.95 
•oua w/Con l c.rd (l'CIXT)•• • .• $499.95 
40M8 w/Con""" c.rd (Al)•••• $539.95 
&OMO Dri¥o only (PC/XT/AT)••••• $549.95 

ST277K 60M8 w/Ccwl...,... Cw<i (AT)•• • • $659..95... 
Jameco 5.25' PCIXT 

& AT Compabble 
Disk Drives 

JE1022 llllcbUWJ 

JE1020 360K lllocU.d. IPC/lCTIATl ... $ 89.95 
JE1021 360K-lllllPC/lCTIAT) ... $ 89.95 
JE1022 t~8-8'llA1J • .•. . $109.95 

Toshiba 3.5" PC/XT/AT 
Compatible Disk Drive 

352KU ~.7,;,,,~.,.g\~";'.\;'."'.°. $129.95 

2400/1200/300 Modems 
... . .,.
u .-=· ~ .. . . 

Datatronics .....,...oommond..,...,..· 
4ble ·Boll 10312"12'\ eotn 
p.al1ble • Auto -du11lla1..1 ta
on1we1 ·FCC •OPfQY<td 
1 -'flb\! Wllfl~ty·lncll.ICftot. 

Ms.uM1!e Commumc;.a11on 
SOllWOto 

1200H 1200/JOOBoud 1n...no1-..... ... S 79.95 
24005 240011200J3001n1amo1 ~ . .. Sl74.95 
1200C 12COIJOO .._, E:.1Amll - .... $' 19.95 
2400E 240011200/300 e..--.... $219.95 

Jameco Extended 80-Column 
Card for Apple /le 

• 80 Col I s.&K RAM • Doubles 
lll'O\lnt ol drat.I ~ AocM fie 
C&n "'4SDllV Ii wr::.. U kt.I tnem• 
~ Qpac:1ty • Ideal tor word 
oroco_,alng • Comolero wt'h 
~!Uucbonl 

JE864 $39.95 
AD012 1o;.i..o..... u.11+.11a> $99.95 

TEST EQUIPMENT 

Digital Multimeters 
Kingdom K0002: 
• Pockut Su:t1 .,.. t\aody 

talryCAM 

·3~ Q,g11tCO 
• A.lllD °' manual ranging 
• ~ contlltuity lfftef 
. Tttb ACIOC Vollov<_.,.,..,,., 

Contlrtu1ry 
·Ono ~'Wlln•ntv 
• $inr .. "l :r 2"W ~ 't 'l-4 

KD302 .. $27.95 

Mote~ M4650: 
• HanC1n9id,h9h accur«y
·•'> OogitlCO 
·~f'lll\OlflQwtth 
<Mt10e0Prolocuon 

• A.uc::toe conunUlfy ktSlet 
• Tosta ACIOC Volt:aga. 

Resb.13"'9. Contll'lU.t'Y 
CaJ)AClti:mcc. Frnqucncy 

· One vu' 't"N"rtnf'il 
·Sire 1"l•3'1"'W• Pt~ 

M4650 .. S79.95 



BUS88 
640K81tfH% 

10 ltflh Opdonal 

; 11 11=:.:!',~~ ~~~ftt':~'t...:.~:·~ IC \ u- Mnut4 

'11- 12· m............... , ..~. \t-1- 1ao 11.lllh 
I llcrn..1..-..t,.....,w.r.t-..l..J..• •....... l'l"l"*'rl._, 

.O 1,...,.l lfo."lltotta...:tR--I••-' I ;';,el U\llf1 
u T ...,.,.. 11113&0Jrr, H..Jf.IV&,tll Oil't'fl lk-h" 

~ :.::.'~,~~~~::;~~: :~::J~ri1~1 111\1 1 .... '" 
... ,_ .......,, ""-""' 111 ,.,_ ............. .. ..roDt1-. . ...........'-'. · 

•1 HJl'l'""•""-lH11'..Ji't ..OO .... b-. \..., rU, \r"h 
10 l\ro~~~ l , i': • ••I" O\l lf• 
II 1.\0 • •1o llO 20\ . ~"""'"'""..,t' .. tfMri..alt"'· 
l.l ~..,.._n1 .. 1.cu..t....a.,......tt.-1.no Wl'll t..~ . .....1e1t-..... 
11 v.;111111t..r.tir_.,.,w. r-... t~ l h'l••• ..J.,rinlrr 

...........-~ . ..n.1v...,..e ... • )fit~12 ...i ....,..a 
l\Of'\1la.lt1 t.... ~/tl.i1 .. '7 1t.........,..1~-. ..Tl-"·l.rtot ·•..i 

11, -11G,1:'"1t.i_a.. ...r,_.._, i....-.1.....11...1-11......1 
lJ .,1 ,t..PRU\l ~-V.1o O··•loto1all-d_f....,.,1 
111 ~...,..1111o"'ll(.1'"'.....' -' ' 1••......,_••• 
17 '10.o>l·M•1:rd.. £--11 _...._ ,c,..,.,.n..,h \lr t•H ·-

Ut =~~~':1,lii ¥~==~:1:1'•-1-np....iktflt.
1'1 atr _.,t... IO'l0'30 f l 01 bA\IHHu.11~111o1all.&1 '-m• 

:20 kr...a, lilw '\f-l......Ot.111lli -• l"""""°'I••~ 
:tl tc..-.d. r..- \l•_.fJ........... i..s..-.1..... 
:,: .... :"..-t+t , ....,lt~·tw..I)• T,......,1i.., , ..,,\no 
'Z 1 '""'°'r.ilooJI "--I·'- ,.._ilow, ~, •1114. \ falMt"".-.1.. 

\t 1.1••.-N. \ldll'41f..-,,t ..t411hr•~·.. 
-i 1 1G..U., ,.__,.n.. 1 c..-1.... 
:i .~ ·~\.--f"..M1 •··......1...i11 ...., _J t...11 
:"' ~,......., ........... ""...... 
1; Mr• .i1w1..-..ii..w1t..11•.,..,.. 
:J:"• ••il.1" •..-1.t•• •I•,............ 1. \11..,.._ llJtlA1 , ...  \ lo·-W'• 
:Z 'J \,. • .-,. ...~.. Tr'I,,.,....._ ........... ''"I't......, \t '•"" 
- • i....r~"""' 

DUS 88 " ·/20MB & I Flopp)' 
eagale ST-225. 65M ... .S900 

Ill~ II tLD , , , ..... 
C-n,,_." ._ .. ll N ,.If.. ,. lb99' 

ia':~"s°a~..~~.J~l. b~~-. o~ .JMJ. "-
r-1'\prf-m'-- ... Ht ":1'6••1'1-1 .t '" n. 
•"!~~~:ti; !T·:U.5. &JN~ o.,.. I 1\1" 

r;...n,_.... '-uflll '\J.l.&•111W l .J~ft, 
• ll\IJl~...... n:Ul . 3"1'11 n-1 ZMll 

II ftOOI SKS 
20.\tB. up~ ST.2 25 -K:.ontrollr r/Cablr 

JI IOU 

30 .\1B. taptr. ST-238"' onl.rolWriC&bfr . _;mo 
·lOMll. !tlabc_ril>f' 3650 '" q11tn>llf'ffC.t1lf'" •350 
·•1~8. ~ ,.....I" ST.251 - . . . . . . . . . . .;50 
bS,\111. s._...., IT-277 .. .. . ...... . . . . 575 
72)111. Mlilocri!M\ 6085 . . . . • • . . . . • . 790 
IH)lll. ••II"••ST40% ........ .. .......850 
103MB. rn... l (). IOOR ,. ,,...IControJJ,.rJC&blf'I .• 1.300 
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Network/Multi-User 
Installations 

BUS286 
One MEGAbyte 

JO /tfBz '0 " Walt 
12 M&/16 Milz Opt!oHal 

81100 
I IUO-...IK\I n .t.....,.uw.-. -.,...... 1.A.JlllOlf'llM • 
l holh 4 •MtN'lw, ,._..., 810"' l•oe..tlr4 
J , 1....l 1101'ftf>.IOll-"il•6-.t ll1'0I • ··o ' • • 
1. tt-\lr,..Jt,"'.tftA'4_....,..I
\ \40'.....,..,;.,......... •••"ll· ''ol.M.Hi.,.__, ...... 
Iii 0.. 12• Hlf(a...a.-..... h ..1-~ .. , ......, 'lill -1...-1 l'20 • l lfh 

~ · ~~~~.~~!:;·j~,:~ 
:ti.....i.uw. ••- 111 ~""""-....••~ta.. •• 

Iii 1..,......,., Mi~-~ f'C.OO'l.. GY Bult, """'•II. '-'11••. I • I• 

w· ~!.'~t:;J;1\~~2'<!.:.w. .. ,aw. 
IN.o.1.ln.,,.,-01.J. C-.,....., ~....a.T- tl...dl)W.. -a 
T... .,........ 

11 LllMMf~ .. i6......d"ll t.lk..t..1.....,lllL-hlnlf"'M,_ , 101 h,,..... 

:~ · :.'!~::~~~..·=:.'.::Jt... 11-1~. 
I.\ . 0- f.p..... J.2 MI H..,. HtWM mp.1.......1, ~ll1W2li .U~ 1 
th. 1t,...J..n.-O-t. .. 1a.a..rrl'lleitb~t=~o.'.\ )lrflMM"' ,., 

">--~1-IJ.a4-
11_l...... ft..""f't~r.... ..rt......... ,,..~ 
18 J\o•n..0.1'1-olr.Tr· otl.#fll:O. ~..W•~•I•1., ao2a; ,...,... ,_,.__ '--~ 1.....n..t-""'-4 

~1 ~!~~.,~~~~:;;.:~:~/~·..· -~.. 
77 f),.,,.i...., A,~.A.r8)--~tl.-
2l ......r'f'IK-.lt)l..lm,.... 1• .._ 14tw11..c.a. .i 
1 1 . ~'-0"1'••'-""' '~""*'° 
U Nr-• .e, * 20110110 ; ·J (H l lOl l l JOll IO\tR 11.,..._I~ 
'Zit Jt,. . ... ~JO Hl.'Ml'4llT•,_J1 ...~pl-1.•.11.11... 
2i ~~ f.w '-"••~"411•111- rJ 11f '6111&ao.. ,..1111.,,.{...,. 
11. Kr.it.. r... w-t1., ....-, ....,..~. 
1 '1. .....} .....l. lp.....t.1~..., f,.....,4~ , _,..,. 
JO o,_.,...1.., .._... r.. \I_.._, ..,.,. .._,.., "-'""•i...nL 

\4CPC.-.t.S.,1-J C.,d...,Jt,.,. 1~,_• .,,,. 
:11 ;m ..1._,..._.,,,s.,, 1r. r,..,._, 
l:t 20.."-rh rw1, • ' .... • 1.11--Jro.,... 
J;\ . -;"2 .1t-e.., ... 1.. J'..rit.<! 
.l l N,.i.•·'-•-~O..li· ..., 
.L\ , " Mfro ......... 1Mr o'6frMNI ..,,,_.. nt11~ Ir.,,., AW\..,..,. 

,11, !"~t.'{;.=-:?'~_..._. On!rn"' \I"' \ 1 \1...,., \t L.nl 

BUS 286 S:i tems .. . 81700 
,../43MB eaga1e ST-251, 39MS 

oM 10' u . n :\1t1u
1 1i\lth •r • No"•·.,_.., •• r1Uo'\...., ,_.., ,_.1H \\I 'I 1 1 \ 
:I . lf>\IH.1..., .. . it.lt ' • · lr,_, ... •1[10 ' - "-°'M'\J •I • I ~ 1 
:1 u..1.:-. ......... l.ol !o .. ~ ...11.\1..\~~11JOOolt!A)l.ll 
I t 'l .\"•o.1#--... wa...... 1i1 ... t. t,\f"..,.., 1ttlO,].ttt1 
) , f,...1.f:o, _ _ _ r.,..,., ......t1ft Uh21Hli 

,. u.......1r.c••~Pt1t-rlnl-d l ~c.a.wr..., ,1 
:' l111i..,.I UIU..... .,M-....,. 
• Qlo...,_q--tt..L, ..... 
<11. \'l"l\CA ~roi-·11.G\•.....,,r..,~ 

~·:· ~:::~ 't\W.f.-;.·,;:'-K-...1 H',,~WO Orlow 

12 1...-<ii.......tCG \ 
l 'I H.V-':' \ r.G\ lHlu"' [(, \ 
U l".o,....._ w.-... iv• l f\Ott, \
1•. , ... rtt..~ u..eta!ll"'t'........11..... ...1,,....,.. ......... 
It• 'U lJ• \t •Jil .... llli" II 1Mf.Mh l h01 
1; 2'0-..'ll-I0-4\1·-;"J.fl l ·IOJ..11fM lll'9Htt-.nt1N-' 
u111•owa1t·~9l'}'""'""'' 'l-1w.. 
1•1 ILu. l W'Jbll li> .... l• ;1 . 11~ltn.,.,. 

~~ ~~'.!::!!
1

!? lt;°r:,~T;-;;.~·l~~~{,~~~~;::,,.. J ••m••I ......~ 
:l.l 1.......... 1,,...,.1to..,11o11,..., \JI • ...- ...r.., p.., ........ 
1l \l1o ....-.n.,-.,.. ~ .•.e1.....w1. 
:i1 t111..1tkJ:tl'l':o rat10 ~..111 .. .. r,,..,. ... ... 
'I-· :1...1.....-o .i t.._. 1,.....
i1. '\l..llii_r..,"°"'....."'M!1l...1...n.1i.111o 

BIJSTOP286 

l\llnicenler/2nd floppy 1101 Included. 
Price •uhjec110 change withoul nolice. 

BVS386 
Orie MEGAbyh? 80NS Stade Col. Ra• 

16 M.& ' '0" Wait 
20 MB% "0" Walt Opdonal 

ll~• -11-·1 ·•- ....1~ 
l l.,._"'h lllb •... , ....... , .. ,,11111'·"'...1.... ~ • .,.. 
.\ 4.,.._\lpj...,,ll• ·fhnhol'•tl.rl .oliaa• lt \\t ufl:O 

""  ---• • ""'- ~ f'u• : ..a . \&H r ~u· , . !l--1. L..,....
tt-J 1'1..ii... . u1-- \k_, r..1 - k., •• 1Q"'IR l .i..,
•O.\.,_...,....... MA\ill Llolr-1 t•ll> I ,..,.,_._, -patiw.. 'I,. _.,..... ft .,. 
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BYTE 
LISTINGS 

YOUR WAY! 

It's easy. Now there are 
three ways to get source 
code list ings that go with 
BYTE articles - on disk, 
in princ or on line. 

ON DISK-. hdd>g 1he MCJnth'• SIX IN USA: OUTSIDE USA: ~ Specific To Yow 

MKhlne Format. 
 Single Annual Slnille Annual 

Month Subscriptjon Month Subecription
Disks of listings from December lone disk) (13 disk•) (one dltkl 113 di.bl
1985 ro pmsenr are available ar rhe 

0 $10 95 0 ,00 950 $8.95 0 S69 95 6" Inch:prices srared al nghl Please mark 
ISave S52 40! rsave S46 401lhe appropriate lo rmat and note 0 IBM PC' 

rhe issue date below. If you are D Apple II 
01donng a subscription. please 
note the issue dato on which you 0 Kaypro 2 CP/M 

would hke 11 to begin 0 MS-DOS 8 Seclo,. 

0 Tl Pmfess.onalMonth 

Year 0 $11.!E 0 593.!E 

D Apple Maontostr 

0 $9~ 0 $79.953y, Inch: 
ISlMl $56 .40! IS8'<i $49 40) 

0 Atan ST• 

D Amiga

0 IBM PS/ 2

LISTINGS ON 
DISK BYTE listings on 
disk are right for you if 
you want to compi le or 
run programs quickly. 
Also included on disk are 
the month's B!X high 
lights specific to your 
machine format. 

LISTINGS IN 
PRINT This print sup 
plement contains source 
code listings described in 
the issues of BYTE . 

1987 Supplement Issues 1986 Supplement Issues 
IN USA: IN USA: 

1988 Supplement Issues D January thmugh Marcil 1'67 for 0 January 1hro11gh Juno 1936 for 

0 January thmugh Marcil 
$6 $ 1n USA $7.96 outside USA 

only $6$ 

D April through June 1967 for only 

only SS 96 

D July through Septembef 1936 for 
FOt 
HEf 

S6 96. I Includes 1936 lndexl. only $6.96. 
Momn1y supplements replace 
quanertv supplements starting 1n 

D July thmugh September 1'67 for 
only $6.96. 

D Octotx.' through December 
for only $6.95 

1\'ai 

Apnl. lndic<lte the month 'rQu'm 
ordering m the space below D Octol:i<'r thmugh Decembel 1967 

for only $6$ 
0 1936 Annual Subsa1ption for 

only $1800 

Montl1 --------  D 1967 subscnpuon only 518.00 OUTSIDE USA: 

~r ~-------~ OUTSIDE USA: D January thmugh June for only 

$2 50 per issue 1n USA 
$3 50 oer issue OUISlde USA 

D January thmugh March 1007 for 
only 57 .!!i 0 

$9.96 

J unc through September for 

D Apnl thmugh June 1967 for only only S7 96 

Annulll~ $7.$ D October through December for 
$19.00 1n USA D July through Septembo< 1967 for only $7 .96 
$22.00 oulSlde USA only S7 96 D 1936 Annual S ubsc11pt ion for 

Please note month and .,ear \Qll 0 Octobe< through December 1937 only S21 

"~uld hke the subscnpuon to begin for only S7 96 

0 1007 subscnption only S2t 
Month -------- LISTINGS FROM 


BIX (BYTE Information 
Exchange) By 1oining 
BIX, you can download 
BYTE source -code 
listings at standard BIX 
rates. See BIX informa 
tional ad listed in Reader 
SeNice index in this 
issue. 

FDR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 
Call: M - F, 8:30 a.m. to 
4:30 p.m. Eastern Time 

(603-924-9281 for New 

Hampshire residents) 


For credit card 

orders only. 


IN USA: OUTSIDE USA:COMBINED DISK Annulll $1 ._,lpCloo IAnnulll So._, IJJdoo I 
D s100000 $89.&S6Y• Inch:AND PRINT 

(Sii'-e S7'5 351lS<Ml $58.3510 IBM PC 

0 Applt! II 

0 Kaypro 2 CP/ M 
SUBSCRIPTION 

R. 

Bundled together, H!0 MS DOS 8 Secto1 
giving you the 0 Tl Professional 
convenience of disk 

3y, Inch: 0 $119 .95D 599 9'5based source-code plus 
lSl:Ml $78 .35! <Save $61 351D Apple Macintosh 

the ease of reference of 
0 A1an ST

print. D Amiga 

If you are ordenng a subscripuon, 0 IBM PS/2 
please note the issue date on 
which you would like 11 to begrn 

Please oomple10 in f~ 	 MAY 

I 3Jnil 	 D Check onclosea 

0 Mas1er(drd 
Address 

0 VISA 
___ ______ Staw ___ z,p_ _ ____Cny C 	US. Fcwds enciost.>tl (II ordering 

from ourside the US please reJ'Tl1t 1n 
County or Parish ___ Country U.S funds <irawn on J U S bJnk 

Ttianf- vou I 

Cred11 Card I ____ 

Exp Date Signature 	 Date ____ 

Please allmv 4-8 wee 5 for ddrwry 



NO POSTAGE 

NECESSARY 

IF MAILED 


IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO 10 PETERBOROUGH. NH 

POSTAGE WILL BE PAID BY ADDRESSEE 

~'1JE Listings 
One Phoenix Mill Lane 

Peterborough, NH 03458-9990 
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f-"t.....S-0>1lSUl• IO.. l.UO

1noorx- io..1i1C11...ao..- . 1.:00 

IT!IOPX •ml .._5l'tti, (>Sll! 0...1.1001 1.'100 

ITllOPX •/30llll.~~6lllli.011< l.%!1B 1.9SO 

ITI l~P.\ •tlOllll. - 3WO. 00 JI!\ Q., l.tMH . 2.000 

ITllJP.~ • ll.Jl!B.~Sl'2Sll9!1.\0...l .2JIB .. 2.200 
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ITI 120P.\ • 112011& 'lioi...;.b121.?l 'll 0.. 1.2!111 • . . 2.1100 
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rr1 ;zp1 . 1mm.-Mlll.S.21ll5.o..1.2.11B 1.000 
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TTI 103P1 . :llUJlll Pi- 1~100. 16 llS. O.. l.2llD . 1.200 
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zros-80386 motherboards, 16 or 
20 MHz, Zero-Wait state. Up t.o 
16MB of 32-bit memory on board. 
Plus on board options include Wei
telc 1167 Math Co-processor, 80387, 
80287, FOO and SCSI HDC. Ideal for 
upgrades and OEM systems. Only 
$1396.00 

COMPLETE 12 MHz 

ZERO-WAIT 286 SYSTEM 


WITH 3'1MB HARD DRIVE! 


In Minnesota Call: 612-033-4591 
FAX Orders Dial: 612-633-2310 ORDER NOW TOLL FREE 

800-423-5891 

Can you believe it? Yes '!JOU can! 
32 MB hard drive. 12 MHz ZERO Wait State. fully AT 

compatible. Our cam:plete '286 system ready to plug in and 
fly right out of the box! At the amazing price of only $1,295! 

How is it pos.5ible? By buying direct from the manufac
turer that's how. ZEOS International offers you the finest, 
best-backed fully AT compatible systems available .. . at 
f act<:rry direct prices. 

We think you'll agree, this is the very best value you'll 
find anywhere. 

ZEW Customer lssurmce Pnyiw 
Compare not only our features but 
the~Cust.omer Assurance Pro
gram as well: l . Full refund within 
30 days of shipment if you are not 
absolutely satisfied. 2. One full year 
limited warranty on ~and la
bor. 3. Federal Express replacement 
of any failed parrs for your first 
year ofOwnership. 

Due to cum:ncy Ouuu.a· 
dons o.od Other ,..,..,,. 
beyond our ooru.rot. prices 
.,.. outUttt to c.._ 
wtlllou t nollce. 
Call for complete 
~&rranty detallo 

And every ZEOS® system is fully assembled, burned-in 
and tested in our own laboratories. We would like to build 
one for you. Give us a call today! 
OTHER ZEOS OPTIONS: 
• 	 Basic Syst;em Only: Everything except a hard 

drive. $995 
• 	Complete 60 + MB hard drive system! Only $1,595 
• 	 EGA Upgrade. 14" EGA color monitor with ZEOS EGA 

card. fully tested. Add $495 
• 	Many other drives and options available. Call Toll Free 

for details, 800-423-6891. 

ran nos• '386 .......... 


ZEOS 
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INT RNATIONAL. LTD 
530 5th Avenue NW. Suire IOOO 

St.Paul . MN 55112 
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6809 
Single Board Computer 

cc)p)llMtl ~Ml!m~ 
lwAJ lUJz~)JICG; 
[p[IBC{))[Q)Q_DQ~~~) 

for the 
IBM PC/XT/AT
and Compatibles 

VOJETM 

TECHNOLOGIES 

333 FIFTH AVE, Dept. B , 
PELHAM , NV 10803 
(914) 738 -4500 

Circh 302 on Rffdt.r&rv~t Cord 

U IVERSAL ECE)PROM 

PROGRAMMER $495 (J(lls rroin $165) 


• • ~l>'~ Mua dmc.o drnw:IO l.tkcho&. 
• Br.rilt -m EructtTuna nption (l.X)); Caadix:tM foam J*1.. 
• IN«l lcdli~ uappon : r.11 a ""'WllmMI() 
• SWd ai- dofllla<loo .t ,.,;fy (?7XX p>ru), 

• Qald pabc .1p1..... (272S6 ....... "° >«) 

• 2'1.n lD l Mbil: llu: 68n; C.MOS: EEPR.OM.S._ 
• 117'1,·1._., -llH,.q,.oH, l ,.CSl .-51.·Sl,<1'7<11111..,.e. 

• 1111.Al·PC. Applit. CJ'M •Uabdrl"'fr.A.a:~d R."il.ll. 

• ClllK1hplil lig, 1>....,, lat<l /It M....U.11. IA.ll bO.. 

. - ... -w.-..... - VISA MC AMEX o.JI.,,..,., fr" ,._,.,,._n 
B&C MICROSYSTEMS 

355 WESTOUVE AVE. SUl<NYVAUI, CA 
m(Gl) 'IJO.l11l PAX;{411!\'IJO.illl TELEX.'lMISS 

am1 J7°" RlabrS.mn Card 

PC-LabCard sERtEs 
Lab, Industrial and Engineering 110 Cards 

for IBM PCIXT/AT 

PCL-714 (14 bits) AID +DIA + Oil + 0/0 + 
TlmertCounter cant S495 

PCL·n2 (12 bits) AID + DIA +Oil + D/O + 
Timer/Counter Cllrd $295 

PCL-no Digital l/O & Counter card S160 
PCL·n5 Relay & OptcHsolaled Oil card $240 
PCL-'738 Stepping Motor Control cant $395 
PCL-742 RS-422 lnterfllce Cllrd $130 

PCL·748 IEEE-488 lnterllce Card $395 
PCL-75-0 Prototype Oe'lelopment C.rd s 70 
PCL-75-i PC Slot Ex1enalon Kit S 50 
PCLS-700 Data Acqu isition & Control Software $195 

PCLS-705 Wllveform/Oscllloscope Sottwln1 $125 

Dan/er and OEM lnquiriM we/com6. 

Call for fffHI caralogl 


.A 1460 Tully Ad. 1602 
/,(I San Jose, CA 95122 

~·~«~ TEL: (408) 293-6786 
.Lr:i:..J FAX: (408) 293-4697 

Circlt 20 Off Jllodtr Slnkt Carri 

9·TRACK MAG.TAPE SUBSYSTEM" 
FOR THE IBM PC/XT/AT ANO... 

FOf~W'COl'tnanQLbklu.<'l.wllCIWCIW P:wWJt, 

~==~=-=~ing
• tOlll fOmwl 160011200 W'liO 100 (:pl 

• Sonw.:rw tor PC-OOS.. ...S..OOS. X~NtX. 
• 	Abofvt' AT•T . DEC, Y~ 


VME. s-100. RS-m. 

IE E1!4tl. AKSystaTia 

2'0'1'1,,,.,. 5-. 
~CAt1Jn 

\'.:,!=,.~ 

Cittlt lJ on Rtathr Slnkt Carri 

LOWEST PRICE 
TURBO XT BASIC SYSTEM ... . • .. $334.00 
'4 .7718 MHZ WIPHOENIX BIOS 
' 256K RAM EXPANDABLE lO 640K 
' AT STYLE KEYBOARD 
" XT CASE W/160 W!(IT PS 
• 360K FLOPPY W/CONTROLLER 
• 10 MHZ OPTIONAL ADD S15.00 
" 1 YEAR LIMITED WARRANTY 

AS ABOVE W/MONO, MONITOR 
& MONOGRAPHICS CARO ..... . $449.00 

TURBO AT BASIC SYSTEM . .•.•.. $854.00 
' 8/10 MHZ W/PHOENIX BIOS 
• 512K RAM EXPANDABLE lO lMB 

"AT CASE W/200 WATT PS 

• 84 KEV AT KEYBOARD 

" 1.2 MB FLOPPY DRIVE 

• FO/HD CONTROLLER 

" 1 YEAR LIMITED WARRANTY 


12008 INTERNAL MODEM .. .. . . . .. .$79.00 
VORTEX EGA CARD (640"350) ...... $99.00 
ATI VGA CARO (800"600) ..... $199.00 
SEAGATE 20MB HD W/CONTROLLER$265.00 

QUANTITY DISCOUNT AVAILABLE 

CALL FDR OTHER PRODUCTS 


TVSTAR MANUFACTURING. INC. 

214-630-6025 

Circle 91 on Reader Service Card 

~l~ks·29~ 
1000• 	 ea. 

BULK S~.f DISKS 

D ouble S ide- Double Den. 

100% Tested &Certified Error Free, 
at "Minimum 553 Clipping Level or 
Higher'.'"'Lifetime Warranfy~ With 

Tyvek Sleeves &Write on Labels 


100 200 600 

.38• .35• .32• 
each each each 

DEA LERS WELCOME 
Telex*4933362• Fax "'405-495-4598 

Shlppt Charges Yar With Ouanlll Call 


_::... - De•~.g: o 1; 800..:.a~t;J84! 


Di~ette-+°"'0 -r:..!:~0<?;~~·4%!!

Ci 1111ecti0tf "~~o:g.oul;.1192 :~1-..~~J 


~~~~e'J~t~~~~~·y~~~Y~~~tc.no 
AK.h~Ol ?A add S' t>dd1t1onal IOf PAL 

3NI Ii==:;;.;;=,. '-"

5!4 5 8<» IO Box 


R~ 9s11 85.0 79j 

~~~. 17i0165016® 


"Worldwide" 
Orders Accepted 

3.5 DATA CARTRIDGES g·S·Siclt 
S-Side 11~ DC 1000_ 12.95 S·Den.1541 
"-l5s1~c 1650 DC 2000_ 17.SO 8"os:·	 ~~c!; 1895 
.,. "" - DC 300XLP..19.75 im•. 
~ . 47~ DC600A_ 21.95 g· D:~20~ 

3M 

sr D ISKS 5BOX 10 BOX 

~:~:. 9~ 8~ 79.i 
~ 17l0 16~ 159.i 

- - 31/2 Dlskettes- 
S·Side 11~ D·Side 16~ H·Den. 39~ 

- - 8"' Diskettes - 

~:~~:. ts~ ~:~~~ 119j ~:~~:.20~ 
lnternatlonal Orders 

Acee ted 

MAY1988 •BY TE 339 

http:300XLP..19
http:y~~~Y~~~tc.no
http:W/CONTROLLER$265.00
http:R."il.ll
http:llH,.q,.oH


IBMPC/XT 
COMPATIBLE 

PACKAGE 

NEC POWERMATE I 
PACKAGE 

IBM PC/)(T / AT COMPATIBLE 

• 800286 8 MHz Processor • 640K 
RAM • L2 MB Floppy • 12" Mon110< 

s1299 
w/NEC 20 MB Hard °""9.....St52t 

POWERMATE 11 $1879 
'Mlh monltat 

commodore 
PCl0-1 

s529 
Same Pecl<age wilh 

20MB Hatd Drive 5789 

• IBM XT CO<npule• • IBM Keybo&•d 2~K 
RAM Ex~dabr• 10 6•0K • 3601< 0.5" Or.ve 
.. 20MB Hatd Dt •P&ekage or tO Oisk~ll4!!!~ 
(Monltor Ootlonal) 

IBM XTP•<""se lh $-I 279 
2: JOO!< Floppy On""> I 

SEAGATE 
20MB 1/ 2H1 . w/ Con11oller .............. $2tt 
30MB 1 / 2 HI. w/Conlrolltr. .............Ult 
40MB 1 / 2 HI . w / Conlroller .............. $449 

TOSHIBA NEC MULTISPEED H.0 ..................... $2199 
NEC MULTISPEED EL... ........ ... .... ,,_...... SI 369 
NECMULTISPEED .................................. $1099 
TOSHIBA 1200 .......... .............................. $2199 
TOSHIBA 3100/ 20 ............ .................... $2979 
lOSHIBA 1200 ........... ... .......................... $2295 
ZENllH 181. .............................. ...... ..... - S1449 
ZENfTH183................................... $1999 

~t:~}~°t,~~-1s..... .... ....... S1049 
SPARK EL..................... ............ ............. SJ 149 

comma ore 
126 PACKAGE 
Commodort 128 Computu • Commodor. 
Or in• Commodore 1902 Color Monllor 
Commodor• tSIS 80 Column Pri11tu 

---~ 

JJS II Mooet 2f> w/ Colo1 Monitor .. . . ..Sl299 

PS II Model SO w/ 4~MB Hard Drive & 
I 720kFloppv Drive ...... ........... ...... $3069 

18111 Ptrson1I Sy11em II Monl1on 
8503 MO!'O..... ........... .. ........... ............. 5229 
8512 Color ........... ................. .............. 5459 
8013Color.............. ......................-:-... $519 

0Kl·120•••• ..$189.9!1 
O<IMATE20.S 139.lli 
O<DATAlll0.$219..95 

Laserjet 
Series II 

(li)s1649 
/MB EXPANDER 

1349 

MODEL 30 PACKAGE 
• IBM Compu1er • Two 720K Dr~~ 
• &40K RAM • &llt-ln Grapnlcs 
• Sennl/ Parallel Pons • Opl lonal 12" 
Monitor 

$1199 
PS/2 Model 30 w/ 7"20 
Floppy Dr;.,,, & 20MB l8M s1 599 
Hard Drtw. 

~L~cKtAGEs 
Dmle . 12" Mon~or • All 
Hook-up • C&bles a.nd 
Ad<IP1~ • PC><l<ll<;je of 
10~1<ene1 
APPLE llC APPLE llE . 

s579 s779 
llpple llGS Computer • JS 

~~~:~no~~:'"'~"'%l s1379 
Cab1e$ & Adapters • Apple 
Sollwai• 

MAC PlUS comcuter Pe<!<age ...... $1579 

~3§r~~·:,~7~·0riWi::::$~: 
MAC SE Computer w/ 20MB 

APPLE Hard Oriw......___........S2599 
APPLE MAC 11 .............................. CALL 

IN STOCK· 
CALL FOR 

LOW PRICE' 

AMIGA 2000 IN STOCK 
ALL PERIPHERALS IN STOCK 

A~I '121< EXPANSION • A· 1010 3.ll" Fl.OPPY 
OFWE ·A-1a<0T ,25· DISK OFWE wrn< TFWIS
FOR.IER · A·20830 BROGE CARO · A·106-I f1GB 
OOLOA MOHITOO • A·l l580 t.o00£M • A· •
SIOECAR • A-2CGO HAAO ORVE OOHmOU.Ell 
FOR A·2000 • A·2010 lE ~ OISI< ORVE 
FOAA-2000-A·2062 2M9El<PAHSION FOfV.·2000 

s779 



• Cell fol cable pri~. 
• Coo1roller manuals $8 each. 

" WE 
BUY 

IARD BISI CONTROLLERS 
ADAPTEC 
PCXT Cootrolle< ST~l2 .. . .$45 
21112 PCIXT fill.- .... . .. .... ....... $98 
3530 SCSI to Tllf"' OIC 36 ....... .... .. .. ... .... .. S71! 
4000 SCSllo ST506oll5 . . . . . . . . . . . . ....$89 
~SCSI to ST506/412 ALL • , . S98 
4520 SCSI loESOI ..... .. ... . .. • , .... .$98 
5500 SCSI 10 STS061'412 ... . . ..••...........Sl25 
SSBO SCSI lo SMO . . . $175 
XEBEC 
61410 SASI C<w\llOllGI . . . . .... $109 
51420 SASI lo 5V." Floppy & Hard Disk Contmlku . . . ..$99 
~11. 11+,llEHollAllBll'&r........... $29 
TO$hlba PC to SASllSCSI Host Adap1e1 .. ..•. , . ... , ••. $29 
9205 Mullibul Hard Dtsk Controller ..$199 
93050 IEEE 488 (HPIB) 10 ST506/412 Controller ........$89 
1490 SASI 10 SMO COOUOilet $149 
OTHERS 
OMTI 20C, L SI.SI ConuOiler •.. S99 
DIC 51M SASI Conl/Oiler . . . . . . . . . $99 
Sii~ 1610-1.3 01 4 &.SI/SCSI Coniroller ... , ... ,.. .$79 
WO 1002-SHD Xebec Compatible SI.SI Controller ...$109 

Clreh 10 on Rlatltr Slrvice Cud 

- gel POPUk>t weecn recMOIOQies In ONE pro
<lucil Speecl\ lnlnQ II a lul-l901ured e l>il O/ A >OUnd 
cOIW<H"ler. Eo<lfV onacnes oursk:lfl ""' comput&1-no 
JlOI• reotJlred. Solrwore Include• pt&19C0tded 
~h •ocobuJorie.o. rynlhel<: 1e~1 ro opeec;n 
l>PO<lk> onv ASCII loxtl. demo prOllfom" ond com
plete ed ling 1901ute•. Pnce orjy S69.95. Alia 
OVOllO!lle. VOiC& Mail&! PC l)IVO in bOOrCI 10! dlQllol 
rec0<Cllr<1. editing. ond VOICE AfCOGNIUON. Ille
QUiles Speech Thing '"' oauncl oulpul.) enrv s19.95. 
Pal..,,led P<1ce/ P811ormance bleoklhlougul 
10 OllOER BY MAil "1clvd9 S.0 ahlpplng lo hol>Cl*1Q 
(S6 Cot>o<la, 512 avetoeos) per Oldet vua. Ma<let
Card phaM <><den occept"'1 30 doy money IXJCk 
Q1J0rontff. one ~ wononty. Othe< voice 1/0 ..,,._ 
toms oYOlloblo toi Apple. CommadOlo. and A1or1 
compu!BR. 

@ COi 01 wrrre ~OOOV !or FQifF PrOdUCt CotoloQ 

CO\oOX INC. 	 (503) 342-1271 
675 CanQe< Sr . Eugene, O<egon 97~02 

II VT240 Smart Terminal Emulator 
and Communications Program 
lot IM IBM XT. AT. PS/2 and '°m/)11/b/IS 

•(ompcthrm1 \<e ~.Ml .1 \'T241 
cmLJ!.111hln aJ ?-4 11ffiM 1bc 'prcd 

• Com~~ \'T?JO AN 1nnubuoo 
ll>rtw!Jn1 1rotdooblr-h11hldooblr
•'llt i:No..1tl"\, lrut 'Im.Uh KRJI.VT241 ~..,ogtrnlllllll.O<Ni"'lJIO'. 

ml 00.nio..bhlc ronK 
•Al k111 I! columm d"!'b)·.lbk$295* m Dl·((.Hl.m1n rnOOr an 1hr CGA, 
EC.I. \'GA . .ut<l H<truJt.. ..J..pm·plus your PC 

•Fua Tdironu• .(lt0'.&(ll.:, \U.C'l lnd or compatible 
RtGIS (Uj1ht<1 "-' 


·KERMIT .ut<l XMODf\l 1r...r~ 


•Ln!tfm111n ~\ t'-fl Ont 1Jld 
\l \f " \.'bf« MS.00SQ.lrf.IOl'1. 

Also available VT220 . VT100. 0400. 4014 
emulators and the P1111 ,.1S111.1i1m"" VT200 St)'le 
keyboard . 
KEA SYSTEMS LTD. 
Salt "2. ?1511114!st ~v-.8c CWdJ Viii' 41.9 
1tie{h¥¥ (6/U)T.!2·14/I /dtx. 114.352848~ f.ix (60'J1J2-ii11o 

Ollltt '" frt< /KlM63-8i'U2
3!11Wy.rm.yl>id.fl'I¥"'ltt ~ 

Clreh 156 on Rlatler ~rvit:e Card 

Fm<l oo c how vu r who!" fa mlly of 
EM U-TEK ~r.iph 1 c. tcnnmal ('muhuion 

.,..,frw fm: cn~o ~ ~n.K' fo r the 'IA'"() rk ~·ou Ju. 
Clilll u::iday for more 1nfomumon. 

IFTC ~~~EMS I 
(711) 99S-J900 

(800) 96Z-J900 (800) 97:z..J900 (Colif.) 
10801 D-•le 1., Suire M-l 

Smn1on. CA 906&l 

Circle 119 on llalhr Serville Card 

Wh ite 
5.25" OS-DD DlsbHn: Box Lib Box 

DS·DD·48TPI ............. .38 .. . ..49 
DS·DD·48TPI ' 16 Col0t Dislcs' •• .. •49 .... .59 
DS-HD-96TPI ..............82 .....99 

I not only a 
printer buffer I 

TH ll !I THI MOJT so•HrnlOAflQ 

PRINTEl PUFFEll. - MULTIPLEXOR • SWITCll 
w m1 T.... O H.f/.RATJ lffPVn [HRIAL ""'o PAR:&LLllJ illHD 

~~1°D ~~~~R:,':Ng~~~ur~:iu C7f.{ r:~:i.~~~' ~~ .....:: 
OU lPUT eur " ~ TQ U C: AH COHH ICT I CCI MPutll\C TO I 
PR l.ttnR. OR I OO WPUTH TO ' P FUNTINI,, afl t C'OMP UHRJ 
.oro ! rRllHllU A.l'l'D MORI • I COWl"IJU fl fQ I ""IHTtRJ 
OA .11 CO M,.UftRS fO 1 PAlNTIA 
Hl lJH CIAP~Ctf'I' • ~· K9 fG ... l<R .urn - na KA to , I.ti) 
(MOOIU A AtjD !iJ PAIJn.. C'Oll'Y Al'l D flSln ?UPI C'IW!iS 
JIHlAL l"OJl:n ..... rtH r ~ I IUH WORD L.DGTlt, I OR t rro!" 
!Hl. P"ARn"T. J; OPi/X O,,, [lfA ftt1 

OOO · A· ..X I J95 OC0-0-...X I 255 PI 

AUD, 'WI HAVI nil MOSt C'O M,.1.11 & DATA ~VrF\"" 
U~IT C'ONVIRn l\JUI HTIIAL TO OlftfAOl'ill~ PADALLlll. 
OR 'YIC'I YIAS,,, lUST IY MOVlttQ IU Mrlllf 9A IJ D RAU Ap.I D 
PJIOf'l)iO;IL IUU.Y f'POrJ R1',,.A6LI 'ROM 116 TO 19!DO DAUDS 
IHC'l.VDP ITTA, Hti.. ;llOHf.J;Qrl_ Jl'AllHTl', 1\1: 

O<U I 80 1'"1 cz:JO~ 
l''l l" o-""'' ni,,1, ui.' ollu tiH:IT i11c- lflll~~ l2::.J a.ii!iill 

[§i se1ial()pa1al1el 
DCU bi- directional converter 

INTECTRA lra.- Dt:pl.nt 

MH TIH MltfA I. M V[! 
MO'U PiTA ll'il V l l'W -4JA ~1 100 

415) 967- 8818 TX 345545 

EPROM PROGRAMMER 
$349 

THE EP·1's A GREAT VAWE &HERE'S WHY: 
• REAOS. P!l)GAMIS. COl'IS Cll£A :m [l'IQ.IS IJIO rEl'MMS fll)l.I 

29 W/UilCllJlERS llCU.006mi11SO. 1!611'3150. 211111 
• l'[AOS & ~lfES llTU. M()JORJIA STRAOIT HEX AHO llitWll 
• Ol'TOIAl !V.DS ~ llT!l ll1IX. ~·- M:ll ~ 
• Mfl~ 0RMN CHIP SELECOOH BY l.IFG &Pl!I. Ill l.'000.ES 
• fASI. SlCA'I. W:X 1USE ~G Al.Glllllll!l.!S 
• SPlJTS FUS BY BASE l<DOOESS !Ml OIJOOIEN 116 &32 Bil) 
• AU NIEUl;(NC( ~ JNl l!IJ l.!lCMl'MClSroll RIStO 
• ~ !1.5, ll. 25 IOO Pfl'.)GAAMMtl6 FOii CMOS AND -~ &.FFlX PAl!fS 
• FAE EPCOOS SOAWW: • RS232 JO tffl OOlll'IJTIR 
• GOLD IEXTOOL Zf SOC!([I • 8Sllfl Rli!!S lll 33.400 
• SAME 1)1.Y Sllll'MENI • r;ENERtJES, QIQSCIEOOMS 
• (II( \'EAR 'llAffil,NTY • 00 FnH flAAINAAf. Ll'DATES 
• !.IOI YB.ll:K GUW/'ffEC • IN EJIASl:RS FllOM$3(90 

CALL TODAY FOR MORE INFORMATI ON 

BP~ 
800'125-2102 7131461·9430 Tt:LEX 15614n 

10681 HAOOINGTtlN #190 HOUS!ON, TX 77043 

DS·HD-96TPI -1sco10101s1cs· •••• •94 . ....99 
3.50" DS·DD 135 TPI: 
DS·OD-135TPI ....•.. ..... 1.19 ... 1.29 
DS-DD-135TPI ·coior ois1cs· •• • • 1.19 . .. 1. 29 
DS·HD 2MB .. . . ... . . .• ... 3.95 ... 3.99 

BLACK DISKS COLOR DISKS 

.29 .. .... 5.25" DS/OD 48TPI .. .. . • 39 
, 78 , , .... 5.25" DS/HD 96TPI .....•82 

1.09 .. ... 3.50" DS/00 135TPI .... 1.15 
·s 15" Bulk o.»sw.111T....... --c-ID- ""''"" LIOl.""fi< 

ORDERING INFORMATION 
TERMS: VISA , Mas1ercard 0< AMEX COO alkj SJ 00. Prepakl 
orders deducl 2'11o cash discounr . POs 3ccep1ed lrom rl!Cogriued 
1ns111u11011S a11a c01poia1ionson Ner 30. Shipping: S4/100or lewe< 
disk> Re<luced $hippin~ on large< quatil11H!$ Foieii)n orders. 
APOI FPO. please call R.ooc.d $hrppmg oo lillQ« quill1UIH!$ 

HAS. 8 a .m. lo 6 p .m. (mounlaln Hme). 

Toll Free Order Line: Information Line: 

1-800-523-9681 1-801-255-0080 
TLX -9102404712 FAX-801 ·572·3327 

n DISKCOTECH 
DISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 
P.O. 80111339 	 Sandy, Utah 84091 

MAY 1988 • BYTE 341 

p 
j_~ 

OS-DD 

*.76 ... ... . . 
1.59 .. ..... . 
1.52 ···· ···· 8.00" 

OS-HD 

1.49 
4.75 
2.05 

.49 3M's Highland Boxed Diskettes 1.19 
DC-1000 ...... 12.75 DC-300XLP _.. 19.45 
OC-2000 ...... 17 .25 DC·600A •.... 21.65 
3M Mag Tapes 1200· wlseal ......... .. 8.25 
3M Mag Tapes 2400' w/sea l ..... . . . .. 11 .25 
3M Headclean Kil lor 5.25" 6.99 for 3.50" 10.99 

mii BASF ' FREEPlasticft Library Case 

5.25" OS/DD ....•..................•68 
5.25"' OS/OD in Library Case ... ..•.. .. •.68 
5.25" DSIDD in Minidex/60 .. .. .. .. .. .. •79 
5.25" OS /HO "AT' .. . . ....... .. ... ... .99 
3.50" DSIDD135TPI .. ... .. .. .. .... 1.39 
3.50" DSIDO in Microdex/25 . .. ..... . 1.49 

•CALL FOR COMPETITIVE PRICING ON ALL 
'BA F MAG TAPES. 



0 

g• 
High
Reeolutlon 
12VDC. groan phospho<. Sc/lematlc 
S\Jpplied Mir - Motorola M02003- 190. 

llom 11719B $14. 95 New 
12" Hlgh·Rasolutlon 
12VOC, green pho•phot . Subass&mbr.os. 

Black & White, 
Raster 

50/60Ht.: 
l 2W. Low 00....level tens. C..n 
be mid for blowing or o•haust . 
1 " Thln -
Contalns 9 plastic bladoa. 
OimenSK>llB : 3 1 .. sq. x 1.. deep 
Mfr - Tobishi IU9201 B 

llem #1 0960 $7. 95 RFE 
1 ~ • Standard -
Contains 7 metel blades. 
M fr - Rotton ISU2A1 

Item 16970 $7.95 New 

Scan 

COf'ln&et 
to your EGA 

or CGA cord. 
Has DB 9 - pln 

connoctot . Dtivor 
.so ltware not inc luded 

OtlgrnBlly used w/AT&T computers. 

ltem•16464 $39.95 New 

AS THE IBM PC/ 

Fa>t grophics capab<htres allow YOU to 
draw. animate & cofOt objects ln&1antly 
26SK w/360K ll0ppy disk dnve. Con· 
taint built In FIGBIMonochromo card 
& TV adapter. lr>el. mouse, joystick. 
GW BASIC & MS DOS 2 1 

Item 116077 Mtw $299.00 

ACCESSORIES. .. 
*RS-232 Modulfl /Do.snot lrrclud• mcnl ror .J 

w/Power Oprion -
Ptovldes EIA Slandard RS-232-C *NV RAM 8K Cartridge -

rl I I r1 Provides BK noll-vola1lle RAM . 
~~~ l~~o:g• · New $39.95 11am 11807B New $29.95 

COMMODORE/AMIGA SWITCHING 
POWER SUPPLY POWER SUPPLY 

DC OutpUt : + SV@ 6 emp" 
+ l 2V @ l amp. + 5V @BA 

- 5V @ 250 me. + l 2V@ SOOme 
lnpu1· l lOVAC/60 Ht.. ± 20% 12V@ 200ma 
Dim.: 12"L x3%"Hx5%" 0 + 24V@2 .0A 
Encl In alum. t>ou.olng F•ncooled Input: 11S/230VAC. 50160Hz , 
Mfr - Shlndenger Elec11lc Dimension>: 8% • x 4•.- x 2"H 

11 30569SXD Mir - l'Owor Syotoms IPS154 7 

Item 114047 $19.95 Now ...,........,..1t_11_m.,.1,..1_e_s_es__$_1_9_.~9_5-. 
DISK DRIVES- POWER SUPPLIES - SEMICONDUCTORS 

COMPUTER & GAME EQUIPMENT - INTEGRATED CIRCUITS 
PC 8300 

HOME COMPUTER 

SMART WATCH 
051216 * * * * T/M£X-SINCLAIR. * Advanced 

version 
of tho 
Timex 
1000 

42-key mech. keybolld. 
2K RAM R!rv. video. Z80A. 6.SMHz"'°"""""''ROM BK BAS!C. ~ 
cap /50Und·muaic. TV or moottor . 

OS 1216 ls a 28-pin. 6" ·wlde dip Joystick lnpu1 . 115 VAC. ACedopt., 
sockol w/bulh In CMOS w~lch lune- TV cable. & cass. cables. Runs IJlpeJ 
tron. Non-volatile RAM controUer tor SinclairlT'"""• l OOO·ZXB5 . 

... 
Tott! 

~ Shrpping & h•ndli"9. we ship UPS unlesa 
01ho1wise specllted . Add '3 plu s l 0 % 1ot1I , 

Ill/ l",.r;>i"F Conodian. $3 plua P.O. COSI. Charge only. 
Ii S' Sole-5 Tox IN.J . resld4!nl5 only. 
~'Y """1t please odd 6'!b of totoll 

O~r. ORDER TOTAl 

·-
--- 

~hat's New at 
AMERICAN DESIGN COMPONENTS? 

e warehouse 60,000 item" atW -American Design Components 
expensive. ohen herd· to ·find com· 
ponems for Sllie at a fraction of their 
original cost! 

You'll find every part you need 
either brand new or removed from 
equipment (RFEl in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
end find e~ectty whet you need from 
the thousands of Items on display . 

OPEN MON. - SAT., 9 - 5 

THERE'S NO RISK! 
With our full 90 -day warranty, 

any purchase con be returned for 
any reason for full credit or refund. 

ADAM COMPUTER 

CFiT, board & !ransformer incl. Comes w ith 

hook-updli;:-:· ,8B1 1 $19. 95 New 

15" Data Olaptey/Monltor Kl1 
Alphanumeric & grophlcs display . Greon 
phosphor . lnpUt PQWer reg 24 VOC Band· 
width : 22 -72Khz . Consists ot 2 subassem· 
blies {monilOt & board). Hook·up diagr&m 
Incl. fr - WoUs Gardner 11SV7025. 

Item 116171 $24.95 New 

MINI MICRO -COMPUTER 
REGULATOR 

140 VA 

PTovidtlo voltage 

regulation & ultnt· 

ISOia t ion tOt mlcroprocess0<-band equip· 

merlt~ Cont11ins less thnn 3% harmonic dis· 

tortion , better than 60 dB uavorse noise 

rejecoon. Contains duel outlet for CPU & 

mon1t0t . & 6 fl . Une c0td. 


Input: 96 - 130V. 60Hz. 
Output : 120V@ 1.17A 

Oim<!flslona : 11'4"L x 4 ~ "H x 5'4"W 
M01Jntod on motel boao with rubbar foot. 
Mfr - Sola 163·13·114 

hem 19999 $89.00 Now 

RUNS ALLEXTERNAL 22" COMPOSITE MINDSEP1 COLOR GRAPHICS THE SAMEDISK DRIVE CHASSIS MONITOR Personal Computer System . PROGRAMS 

and llthrum onDfgy source. l\«ooplS Mfr · Power 3000. On orig. box...) 
Fits riaht under VOUJ PC. Comes w/ eithe< 24-pin 2K • 6 or 26-pin BK x llem •10336 $ 29 . 9 5 Now 

removable cash drawer: & security 8 CMOS 1tatk RAM Convnunlc&
switch w/keya, which allows you to tlon w/Smart Wotch 

0 

function la ea· 32 1 Acct1ssorlas ' · · 

open 0t lock the drawer manually . u1bllshed by pottem recognition on a ot 1~~ ¥~.;sf:i':,'~~~;::~: •18K RAMPACK upg,..,. 

6rown c1blne1; m1d. on rubber fHt . .-lal bit " " """' of 64 blu on 0 .0 . u well as°"; PC 8300 Computer. Item 110337 $9.95 Now 

OAdrm.: 18~ "Wx4"Hx 15" deep Mir - Debs Somlconductor Uses Slendord 4 l'i" thormol poper . •32K RAMPACK u~ 


ltem112286 $59.60 New ltem115939 Now - $29.95 llernl16B61 $39. 95 New lteml1214S $19.95 New 

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE. N.J . 07074 MINIMUM 
ORDERYESI Please send me the following items: D My check or money order is enclosed. 

$ 16.Item How D Charge my credit cord . 

No Mony1 Ducriptlon Tat.I 6y1e-588
D Visa [l Master Card Q Amex 

Card No 

Exp. Da10 

Signa1u10 

TBl11phone: Aru COde Numbet 

Name 

Addre..s.s: 

City 

State 
AU inquirl/!$ and ftMl cataloq r&qutu.ts call 20 r-939 ·2 710. 

For all phone orders, cal/TOLL-FREE 800-524-0809. In New Jersey, 201-939-2 710. 

3 ¥.." MICROFLOPPY 
DISK . 
DRIVE ~~·". i· 

.~. '(_'._ 
~ :.tO~. 
l' . --~~ 

l Mb lunfo1ma11edl. 135 TPI , 
3 ms. ace.es• tJme. Power requ1re· 
menta. + 12V. + SV. IRenioved 
from operational computers 

T•kliKJ - Uh Nn•IJ 
Mfr - NEC, modelF01035 

Item 117171 $ 79 .00 ea. 

2 '"' $150. 

3¥.r ", 20 Mb. 
HALF-HEIGHT 
HARD DISK DRIVE 

Flt• s landard 5Y.- ap&eing. High 
speed, low Power. Comes w!bolh 
full-hi. and half-hi. face plates . 
Mfr - Lapine 1LT20012000 

llem 1 16B53 $199.00 Now 

ST412 Compstib/s. 
Major mnnufoc1urars -
Gat tham whfle thay la:srl 

hem 117199 $99.00 ea . 

5Y. ", 1 .2Mb 
HALF-HEIGHT 
DISK DRIVE 

··:...
- _.,, . 

IBM AT Comps tibla 
48/96 TPt, 1.2 Mb 
Double side. high density: 160 
tracl<1. Mfr - f'1lnaaonic IJlJ.476 

!tam 110006 $109.95 Now 

342 B Y T E • MAY 1988 

http:r&qutu.ts


ATIENTION p•cad USERS 

Now you can increase the product
ivity of your software by using the 
new... 

RAPICAD buffer/decoder. 
Two buffers in one unit with parallel 
and er ial in/out. Up to 1 Meg total 
memory. 

NO EXTERNAL DECODER 
needed any more... because 
RAPICAD is fully pcad box compati
ble and software transparent, allow
ing the use of p·cad and any other 
software with any printer, plotter, 
laser, etc. 
Prices as low as $995.00 

I TECTRA Inc. 
2629 Terminal Blvd. 
Mtn. View, CA 94043 

iii • (415) 964-5018 

EPROM/PAL Programmer 

• PA.I. MODULE t295 
• 	 PrOIJJF>I 00 & 24 pin MMI 

(A.8), NS Tl PAil! 
• Rood J£DEC file form.II 
• 	 Socurily, OlR. I.CW>. SNE, 

EDIT, READ, Wl'lrni, VERIFY, 
• lJ6el' fnnrd)I menu ~ SIN. 

• EPROM MODULE (1 , 4, 8 aockol) $145 
·16K to 1024K EPAOM, CMOS EEPAOM. 
-ADd lnlal, Mo«orola. TEK HEX !llo 
jJery last (Quick pulse), reliable, Bil5Y to use 
• BIPOLAR ROM MOOULE $2115 
·MMI. NS. Tl & Sign~lco parto 
·Read Intel. ~a. TEK HEX file 
• enl/42148/411154 MOClulo S195 
•1, 4. 8 OOCkOI moau1e avaJrlll>le 

-ll748 Ois..>0mblor lnciudod 

·Read lnlal , Motorola. TEI< HEX Ill& 

• 8T51/5V25V44 Modulo $245 

:~~:~,;,~:·~~r.'1~m~~g11fegorHnm 
• ITl & MEMORY IC TESTER MOOUL.E $195 
·Test aJmo51 TIL, CMOS. Dynamic. Static JC'• 
....,10 search for unknawn IC port No, 
·Usm can make his own I~ pa.ttefn 
• INTERFACE C.0.RD & C.0.BLE sso 
-Thlo card le common 10 all ab<MI moaut&S 
-Fita In any PCJXT/AT or comP811blos 
·Space saving haU .size_ 

XELTEK 
47'J S-na CL, '24 • CA rosklenls 
Santa Citro . CA 95054 add 6.5% WI. ::m:: I 
408 7'lNiV9S Add $5 10< S/H 

Cirdte JISon Readtr Strviu Card 

16-BIT RESOLUTION 

ANALOG·TO· DIG IT AL 


CONVERTER 

12,000 SAMPLES/SEC 


for IBM PC, XT & AT 

SINGLE PIECE PRICE 


$475 
We manufacture a broad llne 

of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, INC. 
0700 RAISE ROAD 
COLUMBIA FALLS, MT 59912 

406-387·5355 

Cin:lt 164 on Reader Strvict Card 

Circle 94 on Reader Senice Card 

6805/6305 SINGLE CHIP 
MICROCOMPUTER 

DEVELOPMENT SYSTEMS 
Two systoms Bil<WI the IBM PC/XT/AT to be used as 
a complete development SyStem !or the MOTOROLA 
6805 series slngto chip microcomputers. Modol 
MCPM·l supports the MC6870SP3, PS, U3, US, R3. 
& Rs ch ips. Model MC PM -2 supports the 
MC1466705F2 & G2 cmoa veislons. Both systems are 
priced at $495 and Include a cross assembler pro
gram, a Simule!oritlebugger program and a program
ming circuit board wlth-driWr soltware. A systom Is 
also avail . lor the HITACHI 63705 ZTAT micro. 
THE ENGINEERS COLLABORATIVE 

P.O. Box 53. West Glover. VT 05875 
(802) 525-3458 

Cin:lt /()4 on R1ad1r Service Card 

HARD DISK ACCELERATOR 
• Caching eliminates repetitive 

disk accesses 
• Use up to 15 Mb of extended/ 

expanded or 500 Kb of standard memory 

DISKETTE ACCELERATOR 

SCREEN ACCllERATOR 


FAST - FRIENDLY - SAFE 


VCACHE 

GOLDEN BOW SYSTEMS 


1~$59.95 ' -, · ; 2870 Fol1~~·:: '2~~Add Sl lor 
shipp;ng/hand l<nQ 1\ 1 &n 01ego. CA 92103 

~~ '6%1~I1~~~=~1s ( ~ 800/284-3269 

Circlt 124 on Rl!adtr S11rvicr: Card 

The Ideal Keyboard Covert 
Protect your computer and eliminate down· 
time caused by llQuld SPiiis. contaminants, 
environmental hazards, etc. wltll VIZIFLEX 
SEElS ·the ontv kevboard cover that: 
• Remains securely In-place during the 

operation of the keyboard and will not 
Interfere with computer performance In 
anvwav. 

• ts deSlgned to "form-At" to the exact con
tours of the keyMard to provide superior 
tactHe sensltlVltv &feel for lndlvldua1 keys. 

• COMlsts Of Ultrafle)(ftll materlal, a traM· 
parent, fleKlble "film" which allows all 
·markings· to be cieanv visible. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 

Cirtlt JOI on Readtr S11f'olW1 Card 

100% certified and tested. Error free 
llfe time warrantv. All disks Include 
generic wntte box. TyVek sleeves, 
labels, wrtte protect tabs, shrink 
wrapped. 
5.25 Black Disks. OS/DD .. . . .. . .36 ea. 
5.25 color Disks, 8 Colors 

Available, OS/DD . . . . . . . . . . . .46 ea. 
5.2S Black Disks, OS/HD .... . ...86 ea. 
5.25 coror Disks, 8 Colors 

Available, 05/HD . . . . . . . . . . . .94 ea. 
3.5 Slue or Grav Disks, 

OS/DD. . ............. .. .. ... .98 ea. 
3.5 Color Disks, 5 Colors 

Available. DS/ DD . . . . . 1.17 ea. 

BULK MEDIA AVAILABLE 
5.25 OS/ OD .... . . .. .... . .32 ea. 
5.25 OS/ DO Colors .... . . . . .42 ea. 
5.25 OS/HD ......... .. . . .78 ea. 

5.25 OS/HO Colors ..... . . . .90 ea. 
3.5 ostoo Blue or Gray ... . .95 ea. 
3.5 OS/ DO Colors . . .. ' .. . 1.07 ea. 
5.25 TyVek Sleeves ....... . .03 ea. 

5.25 Paper Sleeves ..... . .02 ea. 
5.25 Label Sheet . . .. . . .. . .08 ea. 
3.5 La"el sheet . .20 ea. 
5.25 White Box ........ . .15 ea. 

3.5 White Box ....... . .14 ea. 


CONTINUOUS FORM LABELS 
BOX PriceSize Across OtV. Per/1000 

2'At x 7 /16 1 across 10,000 $1.95 
2'At )( 7 /16 4 across 20,000 $1 .95 
21/7 )( 15/16 1 across 5,000 $2.18 
21/7 )( 15/16 3 across 15,000 S1 .98 
3 )( 15/16 4 across 20,000 $2.00 
3.3x15/16 4 across 20,000 $2.05 
31/7 )( 15/16 1 across 5,000 $1.90 
31/2 x 15/16 2 across 10,000 $1 .90 
311., x 15/16 3 across 15,000 $1.90 
3111x15/16 4 across 20,000 $1.90 
4 x 15/16 1 across 5,000 $3.21 
4 x 15/16 ~across 15,000 $3.21 
4 x 1·7/16 1 across S,000 $3.25 
4X1·7/16 3 across 15,000 n2s 
Prices quoted for full boxes oniv. All orders 
F.O.B. Westvllle, NJ. COD orders - add S1 .90. 

1040 Broadway 
Westville, NJ 08093 

609·45&·&99& 
FAX# 609-456-7172 

All orders F.O.B. Westville, NJ. 

coo orders add $1 .90. Visa & MC accepted. 


All orders shlppea same dav. 


MAY 1988 • BYTE 343 



JKL's M 	Y B RGA I N 
JKL AT 40·25: 25 MHz 80386, 

40 Meg HO $9100.00 

JKL AT 80: 60386 (16 MHz) case. 2000 P.S.. 

Keybd , 80 Meg HO. 1.2 Meg Floppy, 
VGA. EGA. ULTRASYNC Monitor. 
2.5 Meg Byte Ram $5369.00 
JKL AT 30·10: 80286 (10 Mhz). 
30 Meg HO. Cir Monitor. EGA. CGA, 
200 PS . Keybd .. Floppy $1500.llO 
JKL XT 30·10: 6088 (10 MHz). Case. 
150'N PS . Keybd, Parallel. Serial. Clock. 

Floppy, 30 Meg HD. EGA. 

Mono Monilor $1050.00 


Price & l'illlablllty rublKI IO change wtlhoul noUce 

Jack 	Krochmal , Ltd . 
Computers, 

Peripherals & Supplie 
I ii Ells,..ur1h Dnve 
S1hu pring. :VI D 20910 
(301) 565·2910 I 587·3232 • 

Toll Free: 1·800-JK3-0386 

• 2400, 1200. 300 Baud Asyrc Modem 
• Hayes "Al" Command Se1 
• CCITT V.22bls, V.22 &Bell212Al1 03CofTllalille 
• Aulo Answer/Aulo Ota! 
• Corrpact Size 
• Programmable non-volilile phone number 

memory. user contigura1ion & speaker wlume 

• One y&aT wananty Order Now 
Toll Free 

USA :800-533-8049 
CA: 800~24-5628 

Circle S4 on Reader Strvice card 

.:! .l!i5 .:! 
("mnnlf:n.' ( ynamic Ccn1c-1 Dr 

leC'lronic•s S1,utc: L 
Li.t~un1.1 Hill-.. 
C'A Q26'\ 

Phone: 714-855-0411 
Fax: 714-855-8504 

r o 1<11.t'<l w.anoe only • <.u;nanoe good kl• JO c1ay1 
unltss rT\ll>Uia.:turei •M1Jram1es rri!!tNnd•2 IOl'9'! 

Get the whole 
story on graphics 

terminal emulation. 

To find out more nbout sofcware 
that lcL• yow PC emulate 
TEKTRONlX'" IOS/6/7/9 :md 
DEC VTlOO"' tenninnls, 
cal.I or write: 

GRAFPOlnT 

Cirrlt 125 on &ado Strvict card 

Dealers! 
NelWork-OS LAN System• • Includes Boards, 
Cabling , Termlnllloro and Software. Two-u1er 
hardware and ooftware lor under S 1.000 11111 

Cloa..up Remote CommunlQJion• • Suppon 
your customer wilhou1 leavfng your office. 
Authored by CogIt.Ille lor Norton·Lambflrtl 

Con1ext Sena lUve Help '"' DataF/tJx, RM/ 
COBOL. Cllppttt and dBu1t Ill • Puts your 
a.pptlCA!lon's documtJntlllron ·on ltne: 

DataFlex DnlabastJ Managemont • Truo Multi· 
Usar database for MS/PC-DOS, Unix and Xonlx. 
Siie licensing avalleble. 

Dump/Reatore-XT . Sewn ulUHIM ror lhe MS/ 
PC-DOSuwr. 

Call or writ& today ror our calalog and prk: lngl 

COOITATI:, INCORPORATED 

"A Higl><!r F0tm of Softwan" 


24000 Telegraph Road 

Southfield, Ml 4603<1 


(313) 352·2345/Ttltx: 386581 

Vis.;Mur<l/Cud AcctJpl&d 

Circle 61 on &a.hr Sel"l'ict Card 

9TRACK 
TAPE SYSTEM 

FOR IBM PC /XT fAT 

•Mainframe to PC Data Traosler 
• High Speed Bac~up 
· All Soltwan . Complelo Sys1em 
· Service and Suppori . easy 

lnslallallon 

call {818) 343·6505 or wrlle 10 : 
Cmtech Computer Carp. 
P.O. Box 153 Tmana . Call! 91356 

CONTECH 

Need Ports? 

No Slots? 


Add a Bus! 

BU Sport™ 


The AAMport™ and CPUport™ 
allow expansion of micros via 
the ex isting memory or CPU 
sockets, bring ing out a ribbon 
cable bus to a fam ily of 1/0 
Modules including parallel, 
serial, and other interfaces . 

HITech Equipment Corp 

9560 Black Mountain Road 


San Diego, CA 92126 

(619) 566-1892 


• ~StllflMt.:i2CIOl.lt-a 

• "'O"~"'-........,. 
 T01 F'"° Hodtli9 tor BpCJlcatian
• W~Si~ ~ard~one 

nop snoopnig " COlftC)Ml1i\4
• PC 8t..-I:.~ Q9llll ·- 
· M'I~~ Wo<on- -"'"'Sons!"'"°" 

Circle 82 on &lldtr Stmce Canl 

1111 IBM PC/VT220 
EM220 	 VT.?20, Vf/02 •mulmion 

file Transfer$ 169 
IJ2 Colwm1 mot/1•1 

olorSupp<Jn 
I/or K,,... 

1111 TEK 4105 
EM4105 • 	Tt•krronu ~105 emu/m1011 

ft•k1m11u ./Olli mruln11n11349 vn!o. ~7102 t•muhuttm 
P,c1u,.,. files 
/-li11/J n'rnlu11<>11 l1<1rdmpy 
llGA mu/ F:GA .wppon 

Diversified Computer 
Systems, Inc. 
.f775 lri 11"<'• • Suite 18 
&11/der. CO 80301 
OOJJ .u 1.9251 

Trlt'""'' ' 1a1111"11 .1 Im 

Clrck 87 011 lllathr Sum~ Card 



Circle 64 on Reader Service Card 

Compu$ave 

Call Toll Free: 1-800-624-8949 

BOARDS COMPUTERS 
A~ Board 286 . 319 Ar1isl1 799 HECMul~~ed 1299 AST Model 300 SAVE 
ATIEGA WJnder . . . . 172 ATIV.l.P. .258 NEC MulUspeed EL . 1565 AST Model 340 SAVE 
ii.ST 6PK Plus 384K 179 VMI IM 1024 ms NEC Multispeed HO . 2399 AST Model 390 SAYE 
AS1525HI 559 80CAAAMAT 142 Slmp4521 21l25 AST Model :1150 SAVE 
Genoo Supe1 ~ SAVE SlB~MM SAVE SharpfC·lOO'.lA 12~ AST286 SAVE 
Genoa EGA Plus 222 NECMVA 1024 199 Sharp PC-7100 1rn Sharp It 7221 2845 
Ordud T111)' Turoo 259 Paradise Auto 132 Tosblba 311)(L20 3145 ToshIba 1000 765 
Paradise \GA Pm 352 Pa11dlst480 149 Tosh11la 1100 • 1375 Toshib.13200 3945 
Teomi EGA Masler 109 Paraaise \Ill\ • 238 Toshiba 1200 2295 Sharp It ~502 1195 

Tosh b.JSUXI 5095 Samsung Llplop CAUHcn:ules GraplllCS • 172 Orctud Design 269 
Video 7\lega \GA 255 \leqa Deluie 185 Ater 80336:16MHt1l wait140M Drive 2999 
AOOAlkJ\' BNW Ewrex Numl>er ~laHlree CAJ.L Ater 80386:16MHtlO Wait BOM Drive 3595 
Compu1one1l1Iadram Wrticom lnle! . CALL NEC Powtrmale Portable 286'540K'2CM 2675 

1eitvlde(l JB6 16Mfli1M I 1M Onve 1495MONITORS 
EC Pw.eima!e Oesk!llp 386 16MHz 1 2M 2675Samsungm 79 Amdek •llOA 139 
~e l108: 8 MHl•S12K1.2M Drive 1129Mtsublshl 1371A . ~85 Amdek 1280 .. f.45 
W{Se 2\12 l2 5MHz IM I 2 Oriw 1::.45NECMulbSyrdl GS 119 Thomson 4375M 399 
WfSe 2214 · 12 5MH10Wa1l I 2 I 0fllt 1895NEC MulUS}'lKll 579 Hlli!dtl SAVE 
~e33ti: 16 MHl~ M~ . 2MOrive 2S75NECMul~syrt • &eg TrunJ70+ SIS 
Allos ITT MJtsulxs!U Sperry ~ndon CALLNEC MullISync XL 1!19'l PGSUllra 528 

NEC Monograph 1295 Zenll!I 1490 609 TERMINALS 
\lerl1C01112 l'aQe 1795 la.anCryslal 1499 Farro s220 489 1osV 469 
Sig ma Laser 19- 1999 Wr;e 700 678 

Fa~o 5500 419 w,.se 30 289 
lmnKT JU PC 3S9 ~eso 359SCANNERS 

Oilacopy Model 730 1095 T~deo965 SAVE ~e60 395 
PGS LS·JOO w,pc; Pa.n!llnush &Adapter 712 Televldeo905 289 \WSe85G 429 

Telmdet19fi5 365 'N,>Se 99GT 472Panasonic FX·RS 505 955 
Visual L111 lr. ClE·Mdi. IB 1Jume CALLAST Hewlen-Paoord'la~n Others SAVE 

HOURS: MON-FRI 7AM·6PM tSAT 9AM·2PM 
IN ARIZONA CALL (602, 437·4855 

CompuSave: 4207 S. 37lh Sl. , Phoenix. AZ 85040 Prices Relletl Cash Oiscoun1s And Are 
Subject To Change Without Nolice. Major Credit Cards And Selecled po·s A1e Accepted . We 

PLOTTERS PRINTERS 

Caloomp 1041 GT 4J95 Hous1on 41 42 . 2095 
 Crtllllll 1200 142 AJpsm 4&5 
caJcomp 1042GT 7595 lolme3700 3099 CmrenMSP40 282 Ep.son FX86E 322 
Calcamp 104361 6.1ll.'i lol1nt 400l 4065 Cltlmn MSPSIJ 379 Epsonmooo . 5119 
Calcomp!~ . 10695 HoustonS6A 31l95 Epson FX286f 475 Okldala 193+ 4.19 
Houston OMP 52 Z795 Houston 61 3295 01COn1•0150 295 '1EC P760 592 
Hewle1t·P7475 1415 Houston 62 4495 Crtuim 1800 158 NEC P660 418 
Hewiell-P 7595 7195 EnlPrSP 100'.l 2665 0 ata 192 Plus 439 NEC P5XL 815 
Rolall<l980 1195 Aolm1880 929 Pan.ison1c 1080iM2 175 NEC P9XL 1018 
N!ffllO(llCS Ta."111Wrs;ilet01ner M~ CALL Panasornc 10911M2 195 NEC P2200 3l1 

l'anasonic 1524 ::.49 loshlbaJ21SL 489DIGITIZERS 
Panasonic 1595 459 TosM>a341SL 648Summ.i24,3(i 3095 caJcomp 12 • 12 378 
SIJrNXIOOO SAVE Toslllba351SX 98.!CJIOOmp 44 • 60 4695 GTCO 24 • 36 2099 
Oa1aSou1~CIEJu111SU OIC'Biolller 11 CAUKurta1S8.5x 11 .259 GTC036 • 48 2495 
Clloh 01atllo Oa!a Products Gerucnm SAVEKurla IS 12 x 12 322 H11ad1111 • 11 445 

Kutt! IS 12 x17 545 l<urlalS3 SAVE LOW PRICES FOR LASER PRINTERS 

r.ircomp30 • 48 4295 Summa 12 x 11 + 358 llS!lurbo PS SAVE l\SHurbo El 1765 
Summa42x60 4195 Summa 12 x 18 59ij HP Llstr Jel II SAVE CanonS.11 1545 

0 1 laserime 6 13ll.'i NEC89C 31~MODEMS 
Taxan Cl)'Slal Jel 2445 Panasomc 4450 1665

Mullllech 224EH 388 Pracucal 12001 65 Toshiba!'age 12 2495 QumeScnpl 10 4295
Multllech 224EC 329 />ST9600 789 

1gen1Pocle1 125 W!l·Tel2400·1 285 DISK DRIVES 
Anchor 2400 E 145 Hayes 1200 275 Miniscribe6053 579 .!oomam Tape . • SAVE 
Prnme1neus 2400 a. 2 119 HJltl 12008 252 1rnscnbe 30M C.11d l85 Mlniscllbe 40M :118 
Prometheus 24006 152 lbyes2400B 389 Minisaibe60SS 789 Plus Caro WM 532 
Racal-\ladlC 2400VP 399 Zoom2400HC 142 Seagale 20M Kil 265 Plus C!rd 40M .7tl9 
USA Couner 2400 299 NCM!ron Parm! 89 Seagale 30M Kit 285 Se~ate48M 385 
USA Couner 2400E ~9 USR HST9600 649 Toshlbal.5"Kll .. 99 Seqate 4096 815 
\lefl· le12400 MNP .4Sll \lefl·leJlBOOO 939 AST·Al~ E'ere:< Genoa MaynJrd. Marlor CAU 
Avaltl. CaSt E~rer.UOS 011\ers CALL A.rchll'e Pnami lallQrassCDC ~ecrna r CAJ.L 

Cannol Guarantee Campallbilily. CompuSave Is ADivision Ol Adlan~o Corporation. 

ot-" EPROM 

~~~ PROGRAMMER 


APROTEK 1000 

ONLY 


$225.00 
COMPLETE W ITH 


PERSONALJTY 

MODULE 


1 17 AC POWEFl-RS-232 CONNECT 

·6 BAUD RATES · HANDSHAKE TO HOST 


ALLOWS READ, WRITE, VERIFY • COPY 


Comes complele wllh IBM·PC. Apple lie, Of CPM 
(Specify CompUler) Driver Program on Disc. 

Progroma the following 5 Vol l 24 or 28 pin 
dovlc:es: 2716 oreri$s !fyough 27612 , 25xx serioa. 
68764 plus others. Please Specify Porsonallty 
Modulo detifed with orde<. Addltlonal Personality 
Modules only $16.00 ea. Full 1 y- w......,ty. 
10 OROER CALL 1 800 9G2 5800 OR WA11E 

APHOlfK 

HJ I l A AVI f\HM ACl\.SO f..dcl 

CA:\1i\Rll l'1 LI\ 'I Hllll l 00 Slu111m1•1 llSfl.J 

l1 1t,, HtL', ·1H I/)•, l Vl~A w 1\rH Adil-, 

v.. ~'· 1• 111<.i 1 J1 S· 11111111" L 11111• Cuq• PU· 

Cirqe 23 011 RHllu S1rvie1 Card 

5%" OS/DD 59c 
5114" OS/HD 1.59 
3112" DS/DD 1.09 

Pf1Ce baaed on q1111nt1ty of 300 
Include• .ieeves. labels and labs. 

800-222-0490 
In NJ 201-462-7628 

e 24 Hour Shipment • 

MEGASoft 

P.O . Sox 710, Freehold, NJ 07728 

Circ/1 179 on IWuhr Service Card 

5229500 

RETAIL 

'169500 

INTRODUCTORY 
OFFER 

• Rcpcata"ility .001" 

• Speed at 7" Per Second 

"D" SIZE PLOTTER 


• Vacuum Paµcr Hold Down 
• 	Hi!(h Resolution Circles: Suitable for 

PCB Ar1work 

(4151490-8380 ZEFllCON 
SfEVENSON BUSINESS PARK 
BOX 1669, FREMONT, CA 94538 

Circ/tl 317 on Reader Service Card 

MAY 1988 • BY TE 34S 
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WAVEFORM 
SYNTHESIZER 

• For IBM PC/XT/AT end compatibles 
• Generates user-definable signal 
• Up to 2000 points per envelope 

$795.00 
1-800-553-1170 

478 E Exchange St . Akron, OH 44304 
(216) 434-3154 TU<: 5101012726 

Circle 240 on Reader ervic11 Card 

24 DIGITAL 1/0 

• 24 Bit Digital 1/0 
• 	 Buffered Output 
• 	 Selectable Address 

1-800-553-1170 

478 E. Exchange St, Akron. OH 44304 
TEL (216) 434-3 154 FAX. (216) 434-1409 

Tl.X. 5101012726 

Cif'f.lt 243 on &aau ervke Card 

72 DIGIT AL 1/0 
FOR PS/2 

MODELS 50, 60, 80 
• Parallel Expansion 
• 	 72 1/0 Lines 
• Address Selectable 

1-800-553-1170 
~GUATECH 
~ ~J, .... 11.'.. 't'_, 

478 E Excharige SI , Ak1on, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434·1409 

TUC: 5101012726 

Cif'f.le 241 on &aaerStnr'ce Card 

IEEE-488 
CONTROLLER 

FOR 

PS/2 
MODELS 50, 60, 80 

• GPIB Compatibil ity 
• Control Up to 14 Devices 
• Selectable Addressing 
• Software Included 

1-800-553· 1170 

478 E. Exchange SI., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX· 5101012726 

RS-422/232 

CURRENT LOOP 

~ .. . m ~ 
I . 
E!I 	 . 

.- . . - . . 1'i . "1 
"••• 	• (9: • \ ' .. 

.. ...._... - .. , I • • 

DS-225 
• 	 Single channel async communi

cation board for IBM PC/ XT/ AT 
• 	 Software seleclable to be ~S/ 

422/485, 232 or Current loop 
• 	 Selectable Address ! Interrupt 

1-800-553-1170 

478 E. Exchango St., Akron, OH 44304 
(216) 434-315<1" TLX- 5101012726 

Circle U2 on &aaer Service Card 

SERIAL/PARALLEL 
Communications Board 

• 	Two Parallel Printer Pons 
• 	Two 8-Bit Digital 1/0 Ports 
• Two Serial Ports, AS-232, RS-422 

or RS-485 
• 	Address Selectable 
• 	Selectable & Shareable Interrupts 

1-800-553-1170 

478 E. Exchange SI . Akron, OH 44304 
TEL (216) 434-3154 FAX: (216) 434-1409 

TLX· 5101012726 

Circle 245 on /Wultr uvice Card 

RS-422 
FOR PS/2 

MODELS 50 , 60 , 80 
• Two Channel 
• Transfers to 256 K baud 
• Address Selectable 
• Interrupt Selectable 

1-800-553-1170 

478 E. El<change St.. Akron. OH 44304 
TEL; (216) 434-3154 FAX . (2 16) 434-1409 

TUC: 5101012726 

Ci~ 246 on Jalllkr ~rvice Card 

• FOR IBM & Compatibles 
• Flexible and Inexpensive 
• Money Back Guarantee 
• Free Technical Support 

Fast Delivery 
1-800-553-1170 

Leaders In Communlcallon llH:hno!Ogy 
478 E. Exchange St .. Akron, OH 44304 
(216) 434-3154 TLX : 5101012726 

Circlt U7 on &lllkr ~rvlee Card 

CURRENT LOOP 

• Dual Channel 
• Address Selectable 
• Supports 20, 30, 60mA 
• Configureable as Active & Passive 
• Selectable & Shareable Interrupts 

1-800-553-1170 

478 E. Exchange SI • Akron. OH 44304 
TEL (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 

Circle 248 on &lllkr uvict Card 
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LETTER QUALITY PRINTER 
Why pay $1149 for a C.Jtoh 	 DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
STARWRITER"' F-10 

When our 40 cps lener quallly dalsywlleel printer from 1he same manulac1urer IS only 

s299ooea. 

These pnn1e1s were ong1nally pnced to sell al over Sl 100. Through a special arrangemenl 
MEAD has purchased thes4! units from a major compuler manufac1urer and IS ottering the~ 
prinlers al a fraction Of lheir orioinal COSI. 

LIMITED QUANTITY ONLY 665 LEFT/ 
OPTIONS 

• 6 fl . Serial Cable . . . . . 	 s 1900 
• AT or XT AS232/Serial 1n1er1ace .. 	 2900 
• Bidirectional Traclor 	 14900 
• Cut Sheel Feeder . 	 1ggoo 

cAr &MHZ IJ.:,,1 ClllllUTI •mt11 CAU fOll l'lllCE 
BASE SYSTEM 	 1 y.., w......., 


• 2!i6ll (()pl , 640IQ • 150 wan Powel ~ 

S<Jptlly • ATS!yft~d Y'


• 4.n Of 8 MHZ Key!JO¥d Seteo:Ublt 
• fllC ConlrolS Or!vlS 

• 8087 Sod<o1 • 35(1( floppy o.t.e 

s3s900 
OPTIOH A OPTIOH B OPTION C 

12· Meno Ambet Mcnitot &40 J: 200 Cotof Monltot 12" Mono Afntlilt.r Monitor 
Gnlphico Ca<d WI... pen Or•phics C•rd wlpr.r pot1 a'1ri''M'eoc.rH!;'O~ 

1738" 1798"••90"' 

' 

150 WATT POWER SUPPLY 
• Dlreci PC Replacemenl 

•59" 
EPSON 31/z DISK DRIVE 

• In SV• Moonllng
• 720K 
19911 

HARD DRIVES 
~seagate 

COMPl.ETE KITS 
srm 20Meg w/cont. & Cables . . . 
ST238 30Meo w/ron1. & Cables . .. . 
ST251 40Meo v. HT 40 MUw/soltware 
ST4051 40Me<J Full HT w/soltwaie . 
ST402& 20Meg Fun HT 40 Mil ... 
ST4096 &IMeg Full HT w/sohwBJe 

50·90°0 Off LIST All New 

TANDON 
HG« flDm DRm 

279" 
.. 299" 

.........429"" 
.459" 

". 2791" 
.. 7119" 

- Nol Used 

• TM100.2A Fun Hlrigh1 • The Dnginial Dove used by IBM 

-e9• 

3M COMPATIBLE 
DATA CARTRIDGE 

• DC 300 XLP 
• 45 Meo or LBss 

• lr1d1vrdually Wrapped 

u.1 39" -14• 

3 MONTH WARRANTY 
STANDARD FEATURES 

• 40 CPS • Accepts Paper to 15 Inches 
• Form Length and Piich Sol from Conrol Panel 

• Industry compatible nbbon, printwheels and conlrol commands 
• AS232 Serial Interface 

CA	r 286·10 ~ Cllllrtm mm• CAU ~ PlllC£ 
BASE SYSTEM ll.S "°- II 

• S12X (120 NS) • 200 wan Power ~/Y 

Soplll'f • AT Style Ki!ybCW'd ,tY'1'


• Western OiQrlal Conuolet • 1.2 Meo 
Floppy 	• Legal 8ios w/manulls • Systems 
Clocumontllion • 1 yr "'" • C1oclu'Cak 

OPTION l!I AT OPTION CAT 
4-40 :a 200 Coler Morul.Of 12"' Mono Ambef MonlCOf 
G~k:I C•rd w/par J)Ol'I G<~~;r~ 

'1265"' 11326" 

-

sagaoo 
OPTION A AT 

12 · Mono~
G- c..d wlpt< pen 

11099'" 

MEMORY CARDS 
EV138 0-576K 	 . 89",.EV171 0-2MB AT EMS/EXT

EV173 Par/Sef/Clock 0. t Mev . 109'"' 

EV173A Pai/Ser 0-1 Meo AT . 11191' 


TAPE BACKUPS BY EVEREX 
40 Meg XT or AT worlcs ott FllC . . 3'9" 
60 Meo wtOlc-02 Interface .. 599"" 

MODEMS 
~VEREF 

EV·920 EverCom 12 300/1200 bps 
EV-MO ln1ernal 300/1200/2400
EV·945 Exlernal 300/1200/2400
EV Pocktt Modem 

US ROBOTICS - COMPLUS 
t200 Baud w/Bitcom 1 yr. Warranty 69'" 
1200 Baud Ex1emal. 1 yr . Warranly 119" 
2400 Baud tn1emat. 1 yr Wamnly 149" 

LIQUIDATION SALE 

SEAGATE 

1D llfi llAJID DlllVI 
• ST212 112 Heiohl • 65 M~ Sec. 

NEC WANG TEC 
COMPOSITE MONITOR 60 MEG TAPE BACK UP 

• \2" Green Seteen • JB 1201 New 90 Day Warranly • Exl. w/Qlc·36 lnlerfa.ce • Software & Manuals 

lb1 999" llud 499"Ult 199" - figtl 

800-654·7762 
w.u: J ....-t ,_.. m 

702·294·0204 


FAX 702·294·1168 

.. ~-,,,.~ '°-- ..,,._ s.o.a-.~ 1000 Newda Hwy. • Unit 101 • Boulder City, NV 89005 

MEAD'S LIQUIDATION 
ALL NEW 

Original Compaq 360K Drive 
80 Meg Full HT, 40 Mii Sec 
Tandon 20 Meo wtconl 
IBM Printer Stands 
Serial Mechanical Mouse 

RAM CHIPS 
4154 t50 NS. 64 x 1 3• 
4164 t20 NS. 64 x 1 311 
41256 150 NS. 256K 1 8" 
41256 120 NS. 256K x t .an 
412&6 100 NS, 256K x 1 9" 
4464 150 NS. 64K x 4 8" 
1Meg 100 NS . 1024 x 1 . 44• 

COPROCESSORS 
Intel 8087 SMhz 
Inlet 8087 8Mhz 
lnlel 80287 6Mhz 
Inlet 80287 8Mhz 
lnlel 80287 tOMtiz 
lnlel 80387 tSMhz 
lnlel 80387 20Mhz 

SIMM RAM UPGRADES ~ME~ 
256K x 9 t20 NS 139'" 1 Meii x 9 120 NS 649"' 

All Have 90 Day or More Warranty 

EPSON 
Ul1500 TllACIDllS 

• Oiscononued By Epson • Mead has las! 450 Unrls 

u.. M• -49" 

CMI 
30 MEO HARD DRIVE 

• Full Heigh! • 40 Mil Sec 


Lill 699" 11.... 299" lO II°' 11 KT 169" 


TANDON 
160K FLOPPY DRIVE 

• TM 100-tA 
• t60K 

• IBM Packaging & lnslruct1ons 

...... 39" 

NO SURCIWIGE FOR MC/VISA 

TERMS: 
MC • VISA • COD • CASH 

,__1rt100ollltlil0lflnllo 
-..- · Af11H 4'1'1 

SHIPl'UIG; (llin. 6") UPI • fff E<pml 

Circle 116 on &oder Senice Card 	 MAY 1988 • BYTE 347 
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REAL VOICE Drg1ta/ Recording 
for yoor PC. XT. AT or ComJ)ll ttb/O 

+VOICE MAIL SYSTEM 

Industrial PC/AT 
Computer 

OPTIONS 

• 	 1nror 80288 
Proc•U01 

e 10MHi 
Crock Speea

• e•o K AAM 
e fwo OlaA Drl'V'U 
e AG8Mon1l<>f 
e P•..-. 11:•1 and 

SefllllPort 

• Oe»tattog 
Tempera1 u r('I 
0 to SSC 

• 00!.f[)ile
Au F'1lte1 

• .$~•oe 
Pro1ec.110M 

e Wel(lhl !iD Iba 
• Ounen.aion 

2a ·~""" ,..._... 
2°0-dHi:J 

• De1 ad\Ab1e 
.rCei)ltlOlra 

• S.r Cod<G rn°"t 
• RS "'22 • Pra&eu. Cofllrol MonrTOrtnv 
• F1c-1 Oata COll«l!On • Ru.I l•rrte Conuol Sot1wat• 

Quintel Technology Corp. 
2446 Caw1~ra Rd. 84 U5 M,.aJ....,uga. Onl 

(41 6) 697·8455 FAX (416)697 ·6457 

LOCAL AND REMOTE 110 
THE EASY WAY. 

• tJ •n.aloo ll'lpu~ 
* 8 concac1 (SlMUS) lnpu~ 
• 8 rel'f OIMf OCJ(/Xltl 

• II apt~ pulN """"''""'_..
• S-PNc. l595DO 

The MOJAVE LMX 1/0 processor communi · 
cates with any computer or terminal In ASCII 
over RS · 232 or over built In Bell 103 or Bell 
202 modems. Operates over virtually any 
distance over dia l up or over multi-drop radio 
or cable. A small battery can power the LMX 
for up to 4 years. Larger capacity 110 pro· 
cessors are available. 

n~ 
·~-~ ..we·ra lha 1/0 speclalis1s"" 
7100 Hiryvenhur31 Ava. . Von Nu)'3. CA 91406 

818-902-1611. FAX 818-902·1934 

9-Track Tape Subsystem 
for the IBM PC/ XTI AT 

ow you can exch:inge data files between 
your !BM PC and any mainframe or mini
computer using IBM compatible 1600 BPI 
9-Tracl<: tape, Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs ;rnd compatibles. Subsystems 
include 7 or JO 111· streaming tape drive. 
tape coupler card and DOS or XENIX 
compatible software , 
Prices tart at $2,995. 

(JLJRLSTRR; 

9621 lrondale Ave., Chatsworth, CA 91311 

T..Jephone: (818) 882-5822 

DUMP YOUR MANUAL 
DUMP your manual and start using 
MENU DRIVEN utility program DOS 
MANAGER for your system's opera
tion. Press a key- Zap! and your 
command is executed immediately. 

• DOS Tutorial 
• Format 
• Copy 
• Mode settings 
• Display file contents 
• Transmit files 

AND many more. All at a Press of 
a keyll 
For IBM PC. XT. AT ... 

Only $39.95 + $3.50 shipping. 

send order to: 


SOFTWORLD 
PO. Box 1874. LDwell . MA 01853 

(617) 452-2189 

PROMPT DELIVERY!!! 
Sl\ME OAY SHIPPING (USUALLY)
OUNiTlfV OtE PftlCE.S 51-0\'H POt 1U..cti e,. ,,..

1Mblt 
51258 
41256 
41256 
41256 
41256 
41256 
41264 

DYNAMIC RAM 
H>•81<x1 100 ns 

* 256Kx 1 80 ns 
256Kx1 60 ns 
2561<x1 80 ns 
2561<.<1 100 ns 
2561<•1 120ns 
256Kx1 150 ns 

+ 64Kx• 120 ns 
EPROM 

27C1024 &<Kx16 150 ns 
27C1000 128Kxe 200 ns 
27C512 64Kx8 200 ns 
27256 32Kx8 250 ns 
27128 16Kxe 250 ns 

STATIC RAM 
.. 43256L·12 32Kxa 120 ns 

5864LP·12 8Kx8 120 ns 

+TELEMARKETING 
- lnl)Ountt & 0u100uno 

+SMARTEST ANSWERING 
MACHINE 

+AUTODIALER-DATABASE 
+VOICEPAD'" 

- Voice for yoor Programs 

+PROGRAMMER'S TOOLKIT 
-fopt/Oilal 179») 

'h card. soltw ltfe, c llbles. and 1peate1 

s23goo •s a/h 

(415) 652·9600 • 
Talking Technology, Inc. 
4383 P""1monl Ave. Swto B 

Oal<ltn<I. CA 94611 

Cirtu 288 011 IWldlr &mu Card 

AVPIOI™ 
$215 
For IBM·PC"s &com· 
patrbles,menu-driven 
AVPROM progiams 
EPROMs uplo ax 
fasler lhan senally
connecled umls (20 
sec or 2764) 

• 4- and 10 socket 
gang versions 
100. Call for prices. 
Fo1com p1e1e 
specs, free 32 pg 
development tool 
catalog.call 

AVlJCET 
SYSTE MS. INC · 

120 Union S . Rockport, ME 04856 

....... 

• • • ot your romn1aud 
MuluSwitch ii wphiillra lfd Y•I n uibl•. Several 
wmputcrs can acccs..,onc enolhcr nt shore printcr5 
and modems. u~ ~rial or parallel inlcrfatti, up 
10 run• poru Th• buffer ;. cxpnndoblc up to one 
megabyte, A~ a job ron1rol menu from eoch 
computer 10 view 1he queue or c:uicel, hold, •nd 
rel ease jobs. Many other features. 
Ma.st11m t• softY.'3.fc £allows computer nc1working 
and electronic mail capahil i1 ie1 for re~ 

Orhtr 1<1lu1lons from ROSE 
• Pnn1c1 Shoring • M uhiplci:cl"i. 
• Pro1ocol Conversion • M odcrm 
• Buffering • M;mual S\\1tchc.s 
• Micro 10 mainframe • Cables 

!~~.ur,~~~=-'~:3':"'"~wjhq 
DraJcr aad 0 " 1 laQUlrio an wdcomr. 

~}. ROSE t'O a.o r. 11 : u 1 "ounoPw t1 11u1 

~._::I ELE CTRONICS ca. 11 1c;u1 a1c>. 11l 9l l 161l 
I 

cum 160on bpder&mce Our/ 
(DBALEllS: 261) 

REAL WORLD 110 
For PCIXTIAT5 

A020o • 4 C11anoe1. 
l2·b1t AD board . - - E-: 
IO Hz sampling 
rate i 
lnstrumenlahCJn .. 
amp lront 
end S239 A0500 

ADA300 - e thanrel 8-bll A•O' sinole DIA 24 
proorammable d1Qrtal I O lines S2J9 
AD500 • 8 c11anne1, 2·b11P.D board Sollware 
pn>oramm3ble oains ol I , tO ana UlO H1on1y 
acwrate ln1eora11ng convener 
7 d1g1tal I 0 lines H1gh·Z inputs S239 
ADIOO • Single Channel version ol AD500 10 d191tal 
I 0 lines same a«uracy and p1ogramma1>1e 
~M ~~ 
DA600 · Fast ~1tl1ng 12·bll dual O•A convener S159 
OG24 • 01g11al I 0 boaid with 24 nL lines 
coohyurable in sottware S95 
XB40 • Easy connect extender prololyPt 
board with 1e1m1nal SU•ps $49 
OEM discounts available 

~dl TUTle Devrccs.. Inc: 
rt.m PA/at H l f.IUI •~Hut

•o IJOi f!Ot. 
.ll•lt GOlJ.lGl l'f~"w S<'l'o' .....,,. •lllNI 

(814) 234-8087 

http:softY.'3.fc


Circle 210 on Reader Service Card 

MICROCOM. 

9600+ 


MNP LEVEL 6 

6~0L~$699 
Bolh new & refurb. Ful l war· 
ranty. Special quanllty and 
term commitment arrange
ments available. 

30MB 
HARD DISK 

SYSTEM 

286AT 
• Intel 80286 Processor 
• 80287 Co-Processor Slot 
• 30 MB Seagate HID 
• VGAJEGA Graphics Card 
• Novell. IBM. & OS/2 

Compa1lble System 

~ilobotics 
MODEMS 

• Hayas compatible 
• 300. 1200, 2400 Baud 
• Auto dial/answer 
• US made, 2 yr. warr. 

2400 BAUD 

~~~ s139 


r. 

Your Choice of 

Optional Monitors 


FAX 

ON-A-CARD 

Fully automated FAX OC1N to 
any Group Ill FAX machine. 
Unattended background 
operation. Send scanned. 
ASCII. or word processed 
Illes. Use any laser or dot 
matrix prlnter for output . 

$289 

Hand Scanners Available 

Quad 386 XT 
Upgrades XT to 386 per
formanca. 80386-tSMHz 
processor. Easy to install. 

S699 
288 Upgrade 1399 

MULTI-LINE 

INTEGRATED VOICE MAIL 


TELEPHONE RESPONSE CARD 

IDEALLY SUITED FOR:
1QQ5 • Information & Order Taking 

• Voice Mail Answering System

OF • Mail Forwarding & Pager Alert 
• In & Outbound Telemarketing •Fully Menu Driven by Calling 

Party. Fits in PC card slot.USES 
THE PROFESSIONAL 6~~~ $239 

THIS MONTH'S 

SPECIALS 


• TOSHIBA 2 MB 31/2 IN. FLOPPY s139 
• EXTERNAL TAPE BACKUP UNIT SJ89 
• 2400 BAUD LAPTOP MODEMS NOW s279 
• 130 MB/28 MS HARD DISK & CONT. sggg 
• GENOA PLUS EGA & GEM SOFTWARE s199 

HUNDREDS OF OTHER TOP NAME PRODUCTS 
AVAILABLE ON OUR 24-HR BBS DATA UNE 

(605) 650-0193 (811/N) 

PACIFIC 286-12 LCD-286 PORT ABLEMONO SYSTEM• 80280-l 2 
· W I M ono Monitor 	 $1 ,595 • Zero/1 Wait 
• 20MB Ha rd 01 k $1, 199 • (Zero Wait $150 Option) 	 e 10 •'-'1H2 

• 20 MR H.vd Di>ke fi40K RAM 	 CGA SYSTEM 
e I .2MA Flnppy Disk

• Speed fi /8110112 MHz • W ! CGA Monitor 	 • ll02flf. . 10 
• 200 W Power Supply 	 ' 20Mll I l.ird Oi~k $1 ,380 • 200W Power ~upply 
• 	 101 Key Enhanced Key hoard • I CD ~rrc>Pn

EGA SYSTEM• WA2 HD & FD Controller 	 • RCB ( onnrr 1nr 
• ~llf' lh" ,q'" 7"• 1 .2MB Floppy Drive 	 ' W IEGA Monitor 

' EGA Card 	 e Wc.'i!\ht 20 tbs.• Sl=13.3 e fi40K RAM• 20MB Hard Drive $1,580 e OWAIT . 1=1 'i.3 • <;upc.'rtw1st & I 1ghl1ng Dack 

80286-10 PORT ABLE 
8088-10 XT 


$1,399 

$780 

· TTI Amhrr <;rrern 
• 8088-10• 200W Pnwpr upply 
• 2 Flopp • Drivf'• 1.2M8 Floppy Drive 

I 

• TTI Mnnn f)i$pla)' 
. 20MB Hard Disk 
' AT TypC' KeyhnJrd• AT Keybo<lfd 
• f>40K RAM• (>40K RAM 

MAY 1988 • B Y T E 349Circle 216 on Reader Service Card (DEALERS: 217) 



Circle 147 on &ader Service Card (DEALERS: 148) 

350 B Y T E • MAY 1988 

FCC APPROVED! 

Sub·Mini AT! 
The Space Saver 
3·DR. Capability 
&·Expansion Slots! 

Basic System : 
• B/10MHz Speed, 0 Wall 
• 3-LEOs, Reset & Turbo Switch 
• 0-1MB on Board With 0K 
• 200-Wall Power Supply 
• AT Style Keyboard 
• tea i 2M Floppy Disk Dro ve 
• tea Floppy/H 0 . Controller 
• tea Mono Graphics Card W/Printer 
• 1ea 12" TTL Amber Monitor W/ Sw1vel Base 
• Assembled & Tested 

$963.00 

10MHl: XT Turbo Basic System: 
• Baby AT Case W/Keyloci< • lea Floppy DIS 
• 4.77/tOMHz Hardware Controller 

Selectable • 1ea Mono Graphics 
• 8 ExpanslOn Sloes Card W/Pnnter 
• 0-0lOK on Board With OK • lea 12" ffi Amber 
• 150-Walt Power Supply Monitor W/Swivel 
• XT Style Keyboard Base 
• lea 360K Floppy DISk Dnve • Assemtlled & Tested 

$493.00 

lOMHz or 12MHz AT-286 Basic System: 
• 6/ 10 Of 6112 MHz Speed. • lea 1 2MB Froppy 

CWait Disk Drive 
• 8 Expansron Slots • lea floppy & H.D 
• 0·1MB on Board Wrth 0K Controller 
• Regular AT Slide Case • iea Mono Graphcos 

or 01grtal Display Case Card W/Prinier 
• 200-Walt Power Supply • lea 12" TIL Amt>er 
• AT Slyfe Keyboard Monrtor 'llSMYel Base 

• Assembled & Tested 
10MHz 12MHz 

Regular Case 
D•g1tal Case 

93&00 1001.00 
959.00 1022.00 

PERIPHERALS AT/XT 
For XT 

t Floppy Disk Controller W 11h Cable S22.50 
2 Hard D <sk Controller WHh Cable 572.20 
3 0-384K Mull1funct1on Card. OK 586.30 
4 Monochrome Graphics Pronter Card $43.80 
5 Color Graphics Card 546.30 
6 Color Graphics P11n1e1 Card 550.00 
7 Enhanced Graphics Adaptor (EGA) 5131.10 
8 COior/Monochrome Display Card $61.30 
9 Parallel Printer Card 518.80 

10 Oual Game 110 Card 518.80 
1 T Sena! 110 Card $25.00 
12 Dual Sonat 1/0 Card $43.80 
13 Mouse Fo1 ATIXT W /Drlver SOltware $81.30 
14 Mullr 110 W/Controller 568.80 
15 Mult i 110 556.30 
16 No-Slot-Clock 528.80 
17 576K RAM Card , OK S JS.00 
18 4 77/BMHz XT Turbo Motherboa rd $93.80 
19 4 77/tOMHz XT Turbo Motherboard 5100.00 
20 XT Slide Case 535.30 
2t XT Fllp Top Case 532.90 
22 Baby AT Case. XT $47.10 
23 !SQ.Watt Power Supply 548.80 
24 15Q.wan Power Supply (UL) S68.80 

25 
26 
27 
2B 
29 
30. 
31 
32. 
33. 
34. 
35 
36. 
37. 

For AT 
~~~.f¥:~~c~~~.1r0~er W/Cabtes 
2MB EMS RAM Card, OK 
So11;111Para11e1 Card 
6/10MHz AT Motherboard. o Wa11 
6/12MHz AT Motnerbo;ird . o Wait 
8/ 10MHz M1ru AT Mocherboard Owar1 
AT Slide Case 
AT SLlde Case W /Digual Display 
M ini AT Slide Case 
200-Watt Power Supply
200-Wett Power Supply CUL) 
200-Watt Power Supply For M1n1 AT 

S156.30 
$88.80 

5123.80 
$46.30 

$331 .30 
$393.80 
$362.50 

564.70 
85.90 
61 .20 
81 .30 
95.00 
78.80 

ORDER HOT LINE 1· 800·543·5107 
Technical Information (714) 990·2097 

Hours: Mon . - Fri. 9:00 am - 6:00 pm PST 
Please write for our complete price lisl. 

JAWIN COMPUTER PRODUCTS 
565 W. Lambert Rd .. KC ~ 

Brea, CA 92621 lliiiillll 
Terms: ....... ...,~.. t0< S2Mw_ .. _,,,..,. 2s• 
k>t U(fl .$10000 CA rtsiotnts p&NH aod e~ QIH tu. \V. illQCOpil 

VlSA/MCIC..• -IICNC>.s P'•... "'°"' 2 --..1o cleat AJI 
~C/'Wl(hM 11 warr&nttiS tot 1 vt"tt union CJl'.NrwtM .-ed 

ON TA RGET ASSOCIATES 

Products nnd Services 
for Design and Manufacturing Engineers. 

Adapter Bracket Sets 

cwslcttcr 

PS/2 ~======== ASICs 

Bum-in Molhcr Boards 

We will move your PC/XT/AT products to the 
Micro Otanncl, or create your new design. 

CALL: (408) 980· 7118 
for our Free catalog 

ONf~~~H 
TARGET 

...the PS/2 leaders. 

PS12 md Mkro Ch.moll itn. o-::Jcmub ot IBM Cvni. 

Cireh ll I 011 RHlkr S.rviee Card 

----------
Ai ..-.L a.;_ I • 
AM~ YT --~•Jit
•• IJMMZ."'lJ' __ , ....,. 

1Q"•*"'1l- T -t11ar. •ro..a 

.--..... ..,__ eddl~ 
· l:*~Mila:Jam 

· rGA~ '°"""">300 
:C'f"91C- ,IJtwa~ 

zrot,1 .acliiO mw ~ S2'0 
..,., ti:lr: tJ:l:I .llQJ,IO IOd l460 

"""""""" 
Sc-• Comouof• °""'"' ""-'-•-· . .............. --0-


JmJOC--~ --~a_.,, -...... ..... ................ 

Pl'll*~ •U*'ft~l\ICaa. w••t -- 


Ci~ft l65 on &oder ffllicl C.ard 

IEEE-Z 

Easiest IEEE 488(GPIBIHPIB) 
Interfaces for your PC, PS/2, 
Macintosh, HP and more! 

• Controllers 
• Converters 
•Extenders 
· Buffers 
•Boards 
Please see our ad 
on pege m Call or send 

for your FREE 

j f"'\.+. h Technical Guide 

L.L...1 L8C c216) 439-4091 
25971 C..non R09d • ct.ftlencl, Ohio 44148 
T le• 8502820864 • Fa. 216 '39-<1093 

$.c:l'Mab AT 'IN 
·~ ,...,...,.,, 1110 
....... .. 11.&.A. 


• 111111"-~ -

·•wv._._., ... · """'~--· 
• )\li.W-oi..t 

- ~-----~ ...__ "'""' ._ _..,,_
- ......,.· ·~.,,..._ 

• •J' MIC"9llOI .....~~ -· .......... ,.._. .... 

•'-- ....... 

•&VWOQ~*""' 

•:::1:i1U1 •, I,... 
t ,... 
•Ml ran 

· •llM 

......~H' .,......_._ ......_ .... ......
•c ..... '«lA " ........ · ~tZOOn.<rt .,,..,,.• lMCC1191H:IOft&..... ...- ............• - MIEC'-'*!ko"1t ...·· PC~ 

SINGLE BOARD COMPUTER 
PC/ XT HARDWARE COMPATIBLE 

6 
8 
0 
0 
0 

• SK"Dos• OPERATING SYSTEM WITH 
EDITOR, ASSEMBLER. UTILITIES 

• HUMBUG• DEBUG MONITOR 
• 1 MB ZERO WAIT STATE DRAM 

• FCC, 4 XRS-232. PAINTER PORTS 

• PC/XT 1/0 SLOTS & KEYBOARD 

KIT PRICES START AT S200 

PERIPHERAL TECHNOLOGY 

1480 TERRELL MIU. RD. STE 870 
MARIElTA, GA 30067 • 4041984-0742 

controls up~ A 
.!n\~~. '_A~....;/4
terminal~ /-~,~ f 

compute~ / 
 fl} 

o ' ~E!~ 
MOTOR 

° CONTROWR 
• 	Sell Contained & Ready·To-Use: 

AH logic, d<ives & power supplies built In 
• Stand-Alone opera!ion - or 
• Acts as a Slave to a hos1 computer 
• RS·232 Interlace @ up to 19.2K baud 
• Switch Inputs & Re lay Outputs 
• Drives any size motor 
• New " Smooth-Stepping" Drives Avail. 
• Simple Menu·Orlven programming 

(800) 346-0178 

Box 739, State College, PA 16804 


ClrcU 1'4 on Reader Strvie1 Card 

""loGJC 
LAB is o complero logic <1e..io,,m.,.1 •Y<lem 

' Complete Sytiom lndudi•g Programmer, Sample 
GAL Oev..:<n, Software ond all Cab~ng. 

• Prograrm GAL O.vico1 lnclllding 16V8, 16Z8, 
20V8, & 39V18. 

• Allows Pro101yplng of 42 diffe'11n1 rtondord PlD'L 
• Includes Updcr1..t E<!ucrrian Al..,,,bltr Softwore. 
• NC.Pit All Stondord JEDEC Downlood Filti. 
• Soflw<>ro Updcnoblo. 
• 30 Doy Money Bad< Guoron!C<I. 

• V11a a:nd Mmt.r Card Ac'Qpt9d • 

CAU FOR FREE DEMO DISl< 
Programmab,. Laglt: Tkhnalagln, Inc. 
~a-5or 


~COM>SOI C..A.1.11•~....__.,_, 

~. /'1JJJ 7"~9059 ~ ,,,__._._ c............ 




With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) in to a future of exciting new applications in the fields 

The Amazing A-BUS 
Plug into the future 

of control , monitoring. automation. sensing, robotics, etc. 
Alpha's modular A-BUS offers a proven method to build your 

"custom" system today. Tomorrow. when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal. 
and no knowledge of electronics is requ ired! 

An A-BUS system consists of the A-BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A· BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
An A· BUS system with two Motherboards 

A·BUS od1p11r fl BMI In for1ground 

About the A· BUS: 
• All lhe A· BUS cards are verv easy 10 use w1lh any language thal ca n 
read or write 10 a Pa<l or Mema<y. In BASIC,use IN Pan!! OUT 101 PEEK and 
POKE wtlh Apples and Tandy Color Computers) 
• They are all c-0mpal1ble w1lh each olher You can mix and malch up to 25 

cards to n1 your appllcauon Card addresses are easily set wt th 1umpers 
• A· BUS cards are shipped wllh power supplies {excepl PD-123) and 
detailed manuals finclud11111 schematics and programmmg examples) 

Relay Card RE·t 40: st 29 
Includes e1gh1 mclustr 1a1 relays {3 amo contacts SPSn mdiv1ctually 
controlled and latche<I B LED's show status Easy to use !OUT or POKE10 
BASIC) Card address is 1umoet selectable 

Reed Relay Card RE-156: s99 
Samefeatures asabove. bo tuses8 Reed Relays to swilch low level signals 
(20mA max) Use as a channel seleclor_ solid state relay driver. etc 

Analog Input Card AD-142: s129 
Elghl analog inpu1s.Oto +5V ranoe can be expanded lo 100V by addino a 
resis10r 8 bit resolu tion (20mV) Conversion time 120us Perfect to 
measure voltage. temperature. light levels. pressure. etc Very easy to use 

12 Bit AID Converter AN·146: s139 
Thisanalog to digital convener is accu1ate to .025% lnpul range is -4Vto 
+4V. Resolution: 1 mlll1volt. The on board ampliher boosts signals up to 50 
tunes to read microvolts Conversion time Is t 30ms Ideal tor thermocouple. 
strain gauge.etc 1channel. (Expand 108 channels using the AE· 156 card) 

Digital Input Card 1N-141: ss9 
The eight inputs are optically isolated. so it's safe and easy to connect any 
"ontoff"' devices. such as Itches. lhermostats. alarm loops. etc to your 
computer To read lhe eight inputs. simply use BASIC INP (OI PE EKl 

24 Line TTL 1/0 DG-t48: se5 
Connect 24 Input or outpul signals (switches or any TIL device) to your 
COffilluter The card can be set for inout. latched output. strobed outout. 
strobed 1npuL and/or bidirectional strobed 1/0 Uses Ille 8255A chip 

Clock with Alarm CL·144: ss9 
Power1ul clock/calendar with· baltery backup tor Time. Date and Alarm 
sett ing (time and date). built in alarm relay. led and bune~ timing to t /100 
second Easy to use decimal I01ma1 Lilh1um battery Included 

Touch Tone® Decoder PH·1.45: S79 
Each tone 1s converted into a number which 1s st01ed on the boa1d. Simply 
read the number with INP or POKE Use tor remote control projects. etc 

A·BUS Prototyping Card PR·t52: s1s 
3~ by 4'h In. with oower and ground bus Fi ts up to 10 I Cs 

year, 50000 customers in over 60 countries). 

The complete set of A-BUS User's Manuals is available for $10. 


ST· l4 3 

RE· t40 

'I• . 

&;;'' • · 

. -'"" 
. - ~ 

, 

• 

IN·141 

A0.142 

Smart Stepper Controller sc-149: s299 
World's finest s1eoper controller On board m1croorocessor contr ols 4 
motors s1mu 1t ancoosly Incredibly 11accepts plain English commands like 
"Move arm 10 2 inches left " any comolex sequences can be defined as 
·macros" and s1or d mthe on board memory For each axis vou can conl!ol 
coordinate{relativeor absolute) ramo1ng. soeed step tvoe lhall full wave) 
scale factor units. holding oower etc Many 1nouts 8 tim1t & "wall until" 
switches oamc bulton elc On the lly reoor11119 of position Soeed.etc On 
board drivers (350mAl lor small steppers (M0-1031 Send IOI SC-1 49 llyer 
Remote Control Keypad Option RC·121 ; S49 
To control lhe 4 moiors direcliy, and "teach" seQuences al motions 
Power Driver Board Option PD-123 : 589 
Boost controller drive lo 5 amps per phase Fm two mows (eight driVj!rsl 
Breakout Board Option BB-122: S19 
For easv connectionol 2motors 3 11cablemJs with screw terminal beard 

Stepper Motor Driver sT-143: S79 
Stepper motors are the ultimate in motion control The special packaqe 
{below) 111cl t1des everything you need toge lam11tar w11h them Each card 
drives two steooermo tors (12V. b1dircc t1onal. 4 ohase 350mA per ohase\ 
Specia l Package: 2motors{M0·103) + ST·l43 PA·181 : $99 

Stepper Motors M0-103: 51 5 or4 forS39 
Pancake type, 211. ·· d1a. 11. ·• shalt. 7 5 /steo. 4 phase b1direct1onal. 300 
slep/sec I 2V.36 ohm. ~POiar . 5 oz·m torque, same as Auoax K82701 ·P2 

Current Developments 
Intelligent Voice Synthesizer . 14 Bit Analog to O.g1lal convener 4 Channel 
Oigltal to Analog converter Counter Timer. Voi ce Recogm11on 

A-BUS Adapters for: 
IBM PC. XT AT and compallbtes Uses ooe s"°'1 Slot AA· 133 .S69 
Tandy 1000. tOOO EX& SX. 1200.3000 Usesonesho< sJor AR·133 S69 
Apple II. II+. lie Uses anv SIOI AR-134 $49 
TRS·BO Model 102. 200 l'luqs 11110 40 om ·svs!em bus" AR· 136 S69 
Model 100 Uses40 oon SOd<et ISockeus cluohca1ecton a<1ao1..1 AR· 135 S69 
TAS·80 Mod3.4.4 0 F11s5ll0tnb<Js IWtlhl\Jrddrs ~Y-cable ~ AR· l32 S49 
TAS·BO Model 4P lnc~ea1r~ ca!H~ (50 0tnb<Jsrs reces5f<1I AR· 137 $62 
TRS·80 Model I ""<ls 1n10 40 pin 110 00s on KB or Ell AR· 131 S39 
ColOI Comouters (Tandyl R1s ROMSlo Muttooa:. °'Hable AA·136 .$49 

A·BUS Cable (3 ft , so cond.) CA-163 : S24 
Connects the A·BUS adapter to one A·BUS card or to hrst Motherboard 
Special cable for two A- BUS cards: CA·162: 534 

A·BUS Motherboard MB·t 20: $99 
Each Molherboard holds five A· BUS cards A sixth connector allows a 
second Motherboard lo be added to the hrst (wi th connecling cable CA· 
ts 1· St 21 Up to five Molherboards can be 1oined lh1s way to a single A· 
BUS adapter Sturdy aluminum frame and card guides lnchJ<led 

Add 53.00 p1r order for 1hlppln11. Technical info: (203) 656·1806vi... MC, check•. M.O. welcome. 
CT lo NY ruldent. add ..,.. tu. ~ ALPHA rf11~~ g:;s.,°@/Y 800 221 ·091 6
C.O.0. edd 53.00 extra. 
Canada: 1hlppl119 lo" Connecticut Olders: (203) 348·9436 
O.eraeuodd IO'lb •S-9"'''""1,.,,... c.....,... 242· B West Avenue, Darien, CT 06820 i\11 lines open weekdays 9 to 5 Eastern time 
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Circle 90 on Reader Service Card 

2 FOR 1 LIFEnME WARRANTY COLOR 
./ Pkg'd on 6 ditterenr colors. bulk or boxed 

./ 100% resred and ceniloed 

./ Made 10 exceed A.N.S.I. specs by 62 5% rh a 


g<Jaranreed clipping level ol 65% or above 
./ lnciudes ryvek envelopes (nor paper). w~le protect 

labs and user labels 
./ Brand-name quaLry ar attord:il>le pnces 

.49 
5-1 /4" • 48 TPI OS-HD 96 TPI 

OS-DD IBM-AT Compallb le 


BULK .90
COLOR 

OR GRAY 


BOXED 
COLOR.59 	 .99 


r. 	 America's, I CENTEClf,· Premium Quality 
Color Diskettes 

./ TIMELESS WARRANTY 

./ 75%+ cfipplng level guaranteed 

./ Performance exceeds A.N.S.I. spec. by 68% 

./ EacJi disk 100% resred and cenifted 

./ 17 COLORS for data organization 

./ Pl<gs. lnciudes tyvek sleeves. w/p tabs. & 10 labels 
5-1/4- • 48 TPI OS-HO 96 TPI 
OS-DD IBM-AT Compatible 

PLASTIC STORAGE BOX 1 39.84 COLOR • 

BULK 
COLOR.63 	 1.15 


3-112"' • 135 TPI 3- 112''. 135 TPI 
OS-OO COLOR BLACK OS.HO 

PLASTIC1.75 	 4.90
STORAGE BOX 

TERMS: P.O. orders accepled. governmenl and schools on 
ner 30 SHIPPING: U.S. ordetsadd$3.00 per100 a 1$1«11lOS 
or tracuon 1hcreol. add $3.00 lor COD otdors. 
PRICE PROMISE: Wo win bonor any lower delivered price 
on lhe µmo products and quantities advenlsed nallonally. 

~ r-11 *~~1 ~,u 	 -- · r--1 · 
Toll Free Order Lme : lnlormallon Uno: 

1-800-233-2477 1-801 ·561-0092 

~ lSCINTERNATIONAL-S ll P P L )' C 0 M P I\ N "\' 

1376 W&sr 804{) South ~3A ' West Jordon, Urah 84088 
FAX (801) 2.55-7555 / TELEX (801) 499·6093 CENTK 

Hrs.: eam lo 5 pm (Min. Timo) 

DIGITAL VOICE CARD (DVC) 
for IBM PC. XT, AT 1nd compallbl.. 

See how well 
you can pro
gram for 

Z80 or HD64180 
This professional, IBM-PC based,compiler is a com· 
p'ete implementation of the ·c· 1anguage tor the zao 
01 HD64180 miaopiocessor. Includes lealures such 
as: function prOlotyplng. 31-dlarad&r names. single 
precision noating poim, full library source, M80-L80 
and SLR Systems compatibtliry. etc.. Hi·Tech™ ·c· 
has been 8S1ablislled 101 years in Australia Pricing 
from $295.00. We also have ZBM-1064180 co-proc· 
essor cards tor IBM-PC and PC/AT. Call 101 a lull 
catalog of Microprocessor development tools. 

z-world 
1772A Picasso Ave. 


Davis. CA 95G r 6 

"ZBO 	 Sp<>ctallSIS" (916) 753. 3722 

In Germ81\y: ISysrem Tel : 06131/1687 

C'~k 319 on Rlaikl' S1rvk~ Canl 

Motion Control & 
Data Acquisition 

~~2f'!"nc~'::. c~~~·.~.r:~aH%'~~ 
cha~ & monttonng on rhe lly. Oplically l~ated . 
WIS~RE $450 tn U.S. 

~l sJ"llh SOFTWARE & mo!Or~~I~=rPo'.t"'"
FalJI AID Board: With pr=mmed gain , 650 K'Er 
~IS, $220. Comfiete nardwaro & SO• •· 
Cloe; ~~1oi'!1,..AIJ?R.,ect ~~al Tlme 

How do you do II? Use our Locel Appllcatlons 
Bua. LAB 40. One host adaprer (S 150) su'f(Jrts 
~~n8ce'l::'da. like rho5e above. on & ft. 

Pleaaecall (41S) 7 55-1 9 78 for fnHI literature. 

( omputer SOntinuum
!~ 1•1s11s s 1910 

75 S6.u l h!J IUC' AJC S1111e 6 Te1c.c 3127.,i39 
Oaly C11v CA 9'1015 N1g hl Mod• m (415) 15 5·1524 

ANALOG 1/0 and DSP 
ideal for PC based 

Measurement/Test, Control, 
Acoustics, and Signal Processing 

:;,,ep~W.~'. ~~~i~~'~'."T~;;::"ff~~ g~~
I 2·bll DI A. 110 Flllers. a-bit digilal VO. 
memory mepped 1/0 os..lsted by timer. 
$650. 

PC-12SC 	 • 12·bil ND & 0 /A wilh 1/0 Fiiiers and 
rimer, tor volce VO, IEEE Speech Cout$9, 
ere. $450 

PC-OMA 12• 12·bil AID and DIA 10 100 KHz. dua~ 
cha11ne1 OMA controllor tor concurrent 
1/0 capabollty. programmable H/W rimer 
tor zero riming Jlller. 1/0 lllrers. prngram
m&ble gain and 0Nso1 ampllher. 16-<:hlln
nel auro-scan muillploxer. 8·birdogl1al 1/0 , 
OIC. $12!50. 

Pc-OMA rs~eaturoscompatlble to PC·OMA. but with 
16·blr ND ana dual 16·bil 0/A. $1595 

POOSP 22 • 22·bil floaling poinr OSP bOard lor PC, 
comP<>tlble 10 1no above PC·OMA boards 
tor R/T DSP. r K complex FFT In 1Omsec. 

SAMPLE • S/W lor PC·OMA pertorms contlnuouo 
EDITOR hard disk trnnsler, search. oudio ed•I. e1c. 
Orner new products lncluoo l MHz r 2-bir ND and 
O/A.oeMJ motor conrroner. arc. All pr()duc1s supponed 
by S/W driver and application packages. 

CAHETIC.. lno. 
PO Box 70549, Pasadena. CA 91107 

(818) S84-0438 

CUcl1 52 on Read11' &rviu Clll'tl 

HD64180 Single Board 
Protypi ng I Control Computer 

el you r 64 180 project going quick I)·! 

The. SBC I 00 is a complele compu1e1 puweret.I by a waU 
trar1.1fonncr. Av.11l:iblc C compiler. ~.mb!er. linkr:r 
and t.lcbug.gcr run un l.'I PC. Has OOJ1cry -back.a1 R.i\ 1. 
baucry-b>ekcd clod. po"er foil inocnupt. SBX b1u 
coMcr:tors, "'rial :ind p:inllel VO. pro1ocype arc• ror up 
10 20 IC's. Only SJ95 mclu<hn& >erfol cable. pnwer 

upply. 32k of b.111cry bo kc<l RAM ..00 schc:m•11cs. 

Z-World 
1n1.J-\ Pu:u.w twcnut 


D•vi.. . A 95616 


(916) 753.3722 	 ·z90 Family 5peoa11s15· 

In c-,.,rmany: 1Sy"1cm 081Jl/lb87 

Circle 320 on &adu Serviee Canl 

" EXACT TERMINAL EMULATION 
AND CDMM UNICATIO~S SOFTWARE" 

• 	PRECISE EMULATION OF THE 
DEC VT52, VT100, VT102. VT220 

• 	EXPANSION MODULES FOR 
OVER 40 EXACT EM ULATIONS 

• 9 FI LE TRANSFER PROTOCOLS . 
• 	EASY TO USE. QUICK TO 

INSTALL. AND MUCH MORE 
• IBM PC, XT. AT. PS/2 
FOR INFORMATION 
B00/548-9m 

SDmlONtCS 

3031593-9540 

TELE~ 450236 
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Satisfaction Guaranteed. 

Low Prices, 

Fast Service! 

Since 1975 


!~;;-XT •~ 
• 4.77 & 8 MHz 
• 640K Motherboard with 256K 
• Disk controller • 8 slots 
• 360K disk drive • 8087 socket 
• 150W power supply 

Turbo-AT 

$798 m 

• 1 MB Motherboard 

with 640K El 
• 200 watt power supply 
• AT-style keyboard 
•One year warranty 
• Clock/calendar 
Option A 
• High resolution amber monitor 
• Hi-res graphics card add 

• Parallel printer port . .. .. ~148 
Option B 
• Hi-res RGB color monitor 
• Hi-res graphics card add 

• Parallel printer port ... ... 5298 
Option C 
• Hard disk drive 
• Dual hard disk controller 

30 MB tor XT 40 MB For PC/XT/ AT 

add s29a acid s49a 
intef Math Coprocessors 
8087 sg8 8087-2 s13a 
8087-1 °198 80287-6 5178 
80287-8 5228 80287-10 5268 
80387-16 5438 80387-20 °728 

PC Mouse 
Mechan ical Mouse w/software s58 
Mouse Systems serial .. ... ... sga 
Mouse Systems Buss ......... s99 
Fast rap Trackball ............ s98 

1200 Baud ~· 
Deluxe Modem :: 

$68 

• Including free software 
• Hayes compatible V2 slot card 
• On-board speaker 
1200 baud external ... . .. . . . .. s99 
2400 baud Y2 card internal . . . 5148 
2400 baud external .......... 5168 

30 MB Hard Disk 
Complete kit with ' 
controller 

$298 

20 MB PC/ XT Kit. . .. . ..... .. 5248 
20 MB Card ..... ....... . . ... s328 
40 MB for AT ....... .. . .... . 5398 
40 Mb PC/ XT Kit ............ 5498 
60 MB for AT .............. . 5898 
80 MB for AT . . ............. s998 
120 MB for AT ... . ... . . ... 52298 
Mountain 40 MB Tape .. ..... 5698 

360K Disk Drive 
Half height, IBM compatible 

$68
Tandon TM100-2 full height 
for IBM PC or XT ....... . ... s11a 
1.2 MB fo r AT .. . ...... ... .... s98 
5W' drive for PS/2 .. . .... ... . 5268 

31/2" Disk Drive 
for your PC/ XT/AT . .. . ... . sga 
Mounting kit for above ..... .. 519 

EGA Package 
Hi- res EGA card 640x480 .... s128 
EGA monitor 640x350 ..... . . 5378 
NEC MultiSync II 640x560 .. . s648 
AGB color monitor 640x240 . s258 
Thomson Ultra Scan 
monitor 800x560 . .. . ........ s428 

EPSON 24 Pin 
s349 
LQ-500 


List Price s499 

Letter Quality Printers 
EPSON LQ-850 ... . . . ..... .. Call 
EPSON LQ-1050 .. . . ........ Call 
EPSON LQ-2500 . . . ......... Call 

EPSON9Pin. 
$198 ~ 
LX-800 

Near Letter Quality Printers 
EPSON FX-86e . ............ $298 
EPSON FX-286e ............ 5448 
EPSON EX-800 . .......... . . Call 

HP LaserJet l~I__.. 
$1798 ... 


List Price s2595 
F,;111 HEWLETT 
~PACKARD 

PDP 4 MB RAM card w/ OK . . s198 
PDP 1 MB RAM card .. . . . . . _s343 
PDP 2 MB RAM card ...... . . 5648 
PDP 4 MB RAM card .. . ... s1149 
Extra Toner Cartridge ....... . 98 


Laser Printer ~ 
$998*~ 

·interface required 
• 300 x 300 DPI 
• 8 pages per minute 
• HP compatible" 
• Standard or legal size 
HP LaserJet+ interface' ... .. s19a 
1.5 MB RAM card .. ......... s198 
Toner cartridge ......... .. ... s5a 
Special package price ..... 51298 

No Slot Clock-$48 

MICROSOFT. $ 
MS-DOS 3.21 ... ... ... 98 

Place orders loll free! 

1~~~:~:e~~~:.~;~;:· ~~~~;:~~~~go J~llECOMPU11ER

Fax machine 1-213-675-2522 


All olh ers 1-213-973-7707 


Prices at our e1gh! store locations w ill be We accept checks. credi t cards or purchase 
higher on some ttems. 

California 

Torrance. Santa Ana. Woodland Hil ls 


Kearny Mesa . Sunnyvale 

Texas 


Addison. Houston 

Georgia 

Smyrna 


orders from qualified firms and ins titu tions. 4901 W. Rosecrans Ave. Box 5046 
No surcharge on cred it card orders . CA .. Hawthorn~ . California 90251-5046 
TX. & GA. residents add sales tax . Prices & 
availabi lity subject to change without 
notice. Sh1pp1ng & handling charges via 
UPS ground 50Ci:/lb UPS air s1.00!lb. 
Minimum charge ~3. 00 . 
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IC'S IC's, Parts, Components...Shipped Fast! 
West Coast's Largest Selection ... Call for More 

7400 SERIES CMOSRAM Upgrades! 7400 s 18 74N SJS 74157 S65 Cll4001 S.18 C04017 s59 CD4047 S.65 CD4069 s29 C04SIO S.69 CD4543 S89
7402 18 7475 35 74158 65 C04002 18 Cll4018 59 CD4048 75 C04070 29 C04511 69 C°'555 99
7404 18 7476 35 74173 65 Cll400i 59 CD402Q 59 C04-049 29 C0407l .29 CD4512 69 C04556 99
7405 18 7435 35 74174 65 C04008 59 CD4024 49 C04050 39 CD4012 29 C04518 79 C04584 69...priced in sets of 9 
7•06 35 1486 35 74175 65 C04009 59 C04025 59 Cll40!>1 J9 C(}¢1)73 79 C045 19 i9 C014409 695
1407 35 7•00 35 74176 65 C0401D 29 C04027 35 C().l052 59 C04076 65 C04520 79 C01441Q 7 95• 64K/120ns CALL 
7408 25 7493 35 74181 175 C0401 1 29 C04ll30 29 C04053 59 C041l81 29 C04522 79 CDl4411 8!15 
7410 25 7495 35 74189 295• 64K/150ns CALL CD4012 29 C04040 65 C04060 149 C04Ql2 29 C().1538 79 CDl4412 8 95 
7414 . 35 741 21 35 74193 65 C04013 29 C04042 65 C040Ci3 149 CQ.lQ93 35• 256K /100ns CALL Call Us For Morel!7420 25 741r.l 45 m95 65 C04016 59 co.ioo 65 CD4066 29 C040 103 190 
7426 25 741 25 . 45 74198 •. 165• 256K /120ns CALL 74ll .. .2) 7•126 . 45 74221 75 
7430 25 74148 65 74273 I 75 
7432 25 74150 120 74365 50 B11~ ; !iI3ifii1!;fJ'fJ•ti l1 i SIMM RAM MODULES• 256K /150ns CALL 
7438 25 14151 65 74366 50 Q7(S MH1I S105 B0287 10(10 MHl) 365DYNAMIC RAMS 74•12 65 74367 50 8087·2 t8 MHZI 160 V20·~ (5 MH Z) S9 95 64K x 9(1 50ns) CALLJ(l 741).") 
7440. BS 741!:>4 I:!() 74368 50 lm8715 MHzl 185 V20-8 !8 MHZ! 12 954116/200ns SI 29 "4&1 I150os SS.49 7447 95 256K x 9(120ns) CALL 

MK4l'.l21200ns 595 41 256/1 ns 545 80'287 8 18 MHZ I 265 VJH 18 MHz) 17 95 • 
4164 1200ns .95 41256/120ns 4.49 74C CHIPS 1Mb x 9(120ns) CALL 
4164 / ISOns 195 41256/ ISOos 395 74COO . 25 74C 154 S285 74C374 $169 MOS EPROMS llmll 256K x8( 120ns) CALL
4164 1120ns •. 2. 15 41264 /ISOns 11.95 14C02 25 74Cl7J 99 74C903 I 19 17QV\ . 1ms $595 27128 • 450ns 54 954164/PIN OOE 2.75 4128 /150n< 4 19 lm1i'I 1Mb x 8(120ns) CALL74C04 25 74Cl 74 99 74C006 119 2532 •450tls 4 SC 27256 • 200ns 795.j.1 16/200ns 3.75 81 18/4517·150ns 119 7-lC08 35 74C l 75 99 74C912 • 695 2:564 •450ns 9_95 27C~ 25!lns lir.J4411i /150ns 4 19 1MEG1100ns 3W5 74CIO .•. 35 74C221 125 74Cll22 J95 2709. 450~ 4 25 275 12 • 25Cns 1175 CRYSTALS4464 / 12!lns 649 TMS 4161/150ns 695 i4Cl4 49 i 4C240 169 74C923 3.95 2718 4 95 8741 24.95 

74C32 35 74C244 • I 69 74C929 489 V16-1 595 8742 2 .95 1IX'(JMH: Sl2S !i 066aMJ1l I.I :'S 15 00!\\Hz S;125~ t84.l?&Ut/ 30,l;OC(jt,,ik/ 21!> l6omltt1 125
1695 Zrol'Mt1: l 1'3 6 IM tt '!~ 18lWU.~J :~ 

STATIC RAMS 74COO 119 74C373 •• 1.69 74CS32 14 89 27Cl6 595 8748 
TMS271IH50ns 87492102!.P/450ns $99 61161120ns SZ95 1995 ;i0911s;.i-1JHJ i~s~: :i~ 1 <tl ' H.• :'~ 


2101/450ns 179 6116LP/ 150ns 245 Parlla/ Listing Only!!! !3v) 8 49 8751 4995 I~ •2$8IXIO~H1 12$ l!l®~H< I~ 

2112/450ns 200 6264LP/ 120fis 495 2732 - •50ns 195 &755 19.95 3~tr 125 ga:xw. r 1>S 1'11&4'1"' 71'>
Call us for components ... 2114/450ns 89 6264LP1150ns 445 2732 • 250ns 495 68764 19.95 3116& 1111 1 :>~ 10cxr;J.4Hr 11!1 :/<lcttlUft.: 'l~ 


21142 119 62641150ns 4 25 27C32 5.95 68766 1995 J~ .. l"511 tHJ 225 J; t.fH/ ??.t 


21 l'l/2 199 622561 120ns 12.85 2764 . 450ns 3 95 68701 2•95 .. COOUtt: i 11 OOJWj/ '~ 'l ttl 1:"!>
~ ~74LS SERIES
6116/ISOns 245 1995 68 7(151' 1995 12!> 1JCO)tA-1162256/l(X)is 2764 · 250ns ~ 95 •032\IHt 7 l!o J2 "" 

74LSOO . s 19 7• LS 125 S•5 74LS241 S99 27C64 • .tSOns 695 2816-£E 795 SIXIOMll: 11!1 
74LS02 19 74LS 126 49 74LS242 99 27128 . 250ns i95 2864-lE 19 9574 HCT SERIES 74LS03 19 14LS138 45 l4LS243 99 OSCILLATORS 

74HCTOO S25 74HCTl61 S65 74H CT540SI 99 74LSl>1 19 l 4LS 139 45 l4LS244 99 
74HC102 25 74HCT 163 65 74HCT>41 1il9 74L~ 19 14LSl53 59 14LS245 99 ~50, n'))\."H: 1e~,Z80 SERIES ~ 

1a.t3ZP.1H/ 5 IOIYVH/ S50 
74HCTll8 25 74HCT 175 65 74HC1564 2 99 msoo 19 74LS 157 40 74LS258 69 Z80CTC 149 ZllOASI0/1 495 
74HCT04 25 74HCTUl4 65 74HCT563 2.99 74LS09 . 19 74LS154 I 29 74LS257 69 Z80CPU SI 49 ZMASIOIO 54% ,,?OXl¥tfr I 'Hl 5 
74HCTIO 25 74HCT240 I 29 74HCT5T.l I 99 74LS 10 19 74LS 158 40 l 4LS259 99 ZllOOART 4 49 ZOOASI0/2 4 95 ?<15ib l. lt I . 18'32'MU/ 550 
74HCT27 30 74HCT241 129 74HCT574 199 74LS14 35 74LS 161 49 74LS273 99 ZllOPIO 149 ZBOAOART 4 99 2~41 5 19l/.ill!MH1 '·~ ,,3686.:U><: 550 lO 0006btJ 5!11 
74HCT 138 50 74HCT245 129 74HC T&l8 2.99 74LSJI . 25 74LS 164 49 74LS323 179 Z80ACTC 199 zaoacrc 399 .IOOIW:tt: !<) 

74HCTl57 65 74HCT257 65 i 4HCT563 299 74lS32 . 28 74LS165 49 ms~ 59 Z80APIO 1119 Z80SP10 399 

74HCT74 49 14HCT244 129 74HCTS.SO 199 74LS27 28 74LS163 49 74LS322 179 ZOOACPU 199 ZBOOCPU l99 

.. 91~YH.' 5 
74HCT lliC 65 74HCT259 I 10 74HCT564 2.99 74LS47 99 ms 166 99 74LS366 59 ~CO:W:H1 5:.1 

~06a81.•l-I ; S!O74LS73 35 74LS1 73 49 i4LSl37 59 l :l!il11!·1;1il;[t)jjf'nt1fW BOCi!lk<t 550 

msn. 35 74LSl7S 49 74LSJ73 .99 825123 s 129 745189 $169 o1.U "'LINEAR 74LS74 35 74LS1 74 49 74LSJ68 99 
CA3C1116 SI 19 LM566 SI 10 LM:ml 45 74LS76 35 14LSl89 395 74LS374 99 82S 1~ I 29 745287 I 99 
r.~ I 19 l I 7 IS l.M:ml I ?5 msas 49 74LS 190 49 74LS393 99 825129 I 99 745288 1.99 CONNECTORS 
CA3403 1 19 LMm JO LM1l11 1!11 74LS86 28 74LS191 49 74LS624 189 825137 299 NS47l ~ 99 62PI ST PC XT S 50Lf.Wll 1'9 IMT.D JO LM:Jl1' 1~ msoo . 45 NLS192 49 74LS629 189 82$181 799 74S4n 699 50PIN si!Ap~lei ~ ~ ::~ ~T tAl~ppleJ !.95Lf343N 1~ l 1741 JO LMl'llS i~ 74LS93 45 74LSl!l3 49 /4LS640 1.89 825191 1199PAL16L8 4.99
Lfl56!< 199 LMT•l 60 LMJ916 2~ 74LS107 45 74[$11)5 49 74LS641 189 74S 188 I 29 PAL 20!.8 995LF..1 169 LW48 65 LM402• 3!11 EXTENDER CARDS74LS 100 45 74LS22 1 65 74LS0t0 99l IJOI JO Lt.11'1-' 1'9 1M"*-' 3!11 

3;>9 ms 123 49 74LS240 99 74LS688 189 8000 SERIES APl'lE Sl4 95 IBM PCLI 100 LM1886 LMH36 150 
Lll311• 295 l lll:ll 1!15 I M<558 8031 8212 SI 95 

5100 2H5 IBMAT7S 74F SERIES 2.95 
LI m li5 LMtl50 IZ, l'-1~ 2 50 8035139 2.95 82 16 1.95 
LMJl& 115 LMIJS& I 95 LMrn6 2 50 74FOO . $ 35 74F 153 . s59 74F243 $129 8060A 3 95 8224 195 PROTO CARDS 
L l319 95 L~11377 1 ;>!, 1Miti611 2!11 74F02 35 74F157 .. 59 74F244 129 
LM310HX 60 IMl~L 2 50 LM/663 2!11 i 4f04 35 74f1 5oll 59 74F245 129 HO 8250 6.95 

8065A 295 8<'37AIS 5% APPLE 512 95 IBM PC $24 95 
8086 5100 19,95 l!IM Al 3495L U 135 LM1'18 <0 1•;81-05 95 74f08 35 74f16(l 59 74F251 79 DIS 795 8251A/S 195 

LMJ23• 'Z. L 114811 60 LIMll/112 695 74FIO 35 74f151 59 74F258 79 BlJllll.2 9 95 8253-S 195 
L~ 35 LM .is? 60 LM0038 J 7S 74fll 35 74F163 59 74F280 2.89 DIP SWITCH8018&-0 (SMHz) 14 95 6255-S 295 
LMJ.l502 LM11189 M 149 . ' I 19 250 23 i 4f20 35 74F174 69 74FJ7J 149 8018&-3 (8MHl) 24 95 8257·5 2.95 I POSlflON S49 7 POSllON S89 
lMl360? I 10 LM2003 75 MG3'5'.I 100 74F32 35 74F175 . 69 74f374 149 80286-{l (5MHZ) 19 95 8259-5 295 2 PCSTION 59 8 PllSTION 69
LMJ31H 2• LMZ!re 3~ I.I 10 299 74F64 49 74fl81 . 199 74f379 199 80286-8(8."4ttz) 34.95 82721765 ~ 25 3 POSTION 69 9 POSllON 1;?9
LI. K '95 LM21 II II MGIOO 699 74F74 . 49 ]4f 189 . 299 T4F399 299 80386 (16MHz) 525.00 8275 24.95 4 PCSTIO i 69 IO POSTlON 129 
LMJ311 695 LMZlll 275 MGJ.lll6 l!!I 74f86. 49 74f219 . 499 14F521 299 6'02 1195 8279 495 5 POSTlO 79 12 POSTION 149 
LMJ<Ol XX 60 LM1240 I 75 MC:ll87 I 69 74F100 49 74F240 129 HF533 299 8203 14.95 8284 •.95 6POSTION 79 
LMJ«llC.XX I~ LM"9():> I 19 lMJS2< '99 74F139 49 74FW 129 14F53.1 ~99 
LMJSil I~ LM:.>!01 119 10• 10 j 19 74F151 59 ECONO ZIFSLMJni &<! LM2917 129 mAllllO 599 68000 SERIES 

68000/SMHz $1295 66020 /ISMHz 5249.95LMJal 95 LMJ'.l<S 119 TL074 ltl'i IC SOCKETS 1GPINZIF S3:,0 40P1NZlF Sli95 
S9 22PI 6801018MHz 19 95 68450 . 49 95lMJ86 95 LM~ 199 TL061 7S SOLOERTAIL HA 16511 WIWI 29 24 PINZIF 395 61 PINZIF 995 

LM393 5 LM l'j I '9 1L~2 ~ BPINLIP S IQ HR1SS /T 69 24PINWIW 129 68CI0 /10MHz 3995 !l8881112MHl 179 95
LMJ97 zso LMJIJO 95 TLQ6A I 2S 14PINL/P 12 HR20S/T 79 28PINW/W 1.59 6il020112MHZ 149 95 68881116MHz 219.95 TEXTOOL ZIFS 
L!.l51l> JO LMl140 95 ULl/200.J I 19 16PINL/P 12 HR22SIT 89 40PINW/\Y 199
LM556 •s LM3160 195 ULI :/06! I i'J 18PI IP 16 Hll24S/f 99 HIRUW/ W 

16 P1Nl1F 5' 50 40 PINZIF S9 95 
24 PINZIF S95 64 PINZIF 17 95LM5Sa 11.S LM31o 195 Ul 7• 199 201'1 LIP 20 HR28SIT I 19 HRBW N Si'll 6502 SERIES 
28 PINZIF 895lMSfi.I l75 LM3162 195 ULll<'a!t I '9 22P1NL/P 22 HR40S/T 149 HR14WIW 1 19 6502 S2.95 6520 S2 95 

LM56!> 150 LI.I 52 I '9 UL "981 I 9l 24PI NL /P 25 HR64S/T 499 HR16WI W 129 65C02 1195 6522 495 
281'1 LIP 21 WIREWRAP HR18WIW 139 6502A 495 t;S32 495 IC TEST CLIPS 
40PINUP 29 BPINWI N S59 HR2!)W/W I 69 65028 695 6545 995 14 PIN 5395 4uPIN Sl995 
48P1Nl/P 99 14PINW/W $ Hll22WIW I 79 6610 995 6551 495 16?1 3 95 64 PIN 39.95 

74HCOO S.25 74HCl25 $50 74HC174 s65 64PINl./P 2 49 16PINW/W 69 Hl124WIW 199 24 PIN 12 95 68 PLCC 69 95 
74HC02 25 74HCl32 50 74HCl75 65 HI RES 18PlllW/W 99 HR28WIW 229 

74HC SERIES 

6800 SERIES
7•HC04 25 74HCl33 50 74HC2•0 129 Hl\SS /T SJ9 20PINWIW I 19 HR40WIW 349 LCC SOCKETS
74HOJ8 2S 74HCl38 55 74HC244 129 HR14S/ T 49 6!IOO S2.% 6821 S2 95 
74HC09 .25 74HC139 55 74HC24S I 29 6002 495 6845 OS 68 PIN S14 95 100 PIN $2295 
74 HCIO 25 74HCl48 75 74HC368 65 SPECIAL FUNCTION 6810 2.95 5850 495 84 PIN 19 95 Car lot ...,.... 
74HCl1 25 74HCl51 65 74HC373 I 29 
74HCl4 2S 74HCl53 65 74HC374 129 vg~1HffOGNITI~~ 95 

1 rfs~Fir16 811 
S1695 

74HC20 .25 74HCl54 315 74HC4020 99 v~~~~~pxv 29 95 Sfi~AN11 Since 1976••• The Nation's 
74HC32 25 74HC157 65 74HC4060 99 695 
74HC74 35 74HC161 65 74HC4006 99 IMS 6100 583? CLOCK 395 
74HC85 65 74HC166 115 74HC4075 119 SPEECH CHIP 9~95 58167 · CLOCK 8.95 TOP Computer Supplier
74HCl12 65 74HC173 65 74HC407S 149 TMS 5200 SPEECH CHIP 795 

:~:::_c::~;:~:•:;-,:.,!~1~9:~:.t;.,.•. OUR POLICY NEW PHONE FOR ALL USA* Advanced Computer Products. Inc. 
• Otd•r• 1ubj•cl 4a •vall.ahtllly. • $upply liMllfll Olli c.rt•ln l! tnt1 
• Pric.ln9 wl:I~ l.G C.tl.MQ• wlli'IOUI nOIM:.6 
• ACP A•t8'1 $1.ot• P'\CJftQ may vwy H C>I tOpofll~bf• tOo1 1-,00S800-FONE ACP Mall Order: P.O. Box 17329 Irvine. CA 92713 for Fast Service 
• UMll ..S ••ttMt5" ~ °'""" con0i.tion1 epp.ty800-366-3227 • 714-558-8813 Retail: 1310·8£. Edinger. Sanla An a. CA 92705 Order by Phone! ASK FOR GILLES. SARA. TODD. MIKE OR STEVE 
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"' 119 
I» 

,,. 
.... 

1?1 
109 

1\11 
Ill,,. 

S.11 1 

UD 

11?1.. 
" Ill1•• 

' $599. 

AS1 COMPUTZ"llS 
PJem1um Zl6 UJP loo WCN IJ CIJ.L 
Pr ern1wn Wod1..allt1on •• CALL 
Pr trntvll'l 386 uo 10 lS(Ho CAU 
COMPAQ 
F'ort&l:llt W Mod 20 
0..~0<0 286 MO<! lj)
l'or11ble 396 Mod 40 
l>a'ipro31teiMo!Hl41l
Otsllpr o 'l8EI J20 • I VGA . 
HYUNOAl 

•. CALL 
• CALL 

CALI. 
CALI. 
CALL 

Oi'!I en Work$~hoB Nov1U CA1.l 
liyundll XT w/:lOM!t • CA.LL 
Hvu~.aJ 2!16 NtJw' ' CAl.l 
H!C 
MUlll.lpee0 f1. JJ.id.111 LC:fJ CALL 
Pmw ttmil1t PDn1tNr 20 ~~ CAL.l 
Powtrm-111111 ' M:OO.- 2tl CALL. 
Pownm1l• J8lli Modt 1"'° .. CALL 
SHAJIP LAPTOPS 
4501 l.li pco~ s11ei 

~~r~t~I· 
TOSHIM LAPTOPS 
llOOl l !llOO• . 
!'200113100 "" 
TJ:!OO ITSIOO • 

"" Int 
CALL 

BULK 5'14" 
DISKETTES 

39C 
DSDD Qty. 100 

Advanced~&- 99
286 ' 

ADVANCED 
386/20 

ADVANCED 
388/18 

ll fCCI UL Appt CtYtd 
l4 Orw YeJ1 Umittcl Warrinl)' 

Add·On StHcl•l•I 
Ambf:1 Mone S~em 1100 . 
Mono wl20M b 65m !I 13-tt. 
MOnei wl .c.Mb .5 15At. 
Mono Wf60MCJ IHI. 
E6A COIOI Sr!ltm , ""· 
EGA wl20Ub El lllt.E:G.Awl itOMb 1199. 
EGA • J«>Mb UM. 

IH(;LUOES 
• 12MBFCMl 
• lMb MU 
• WIJ Hatd

•~1!:~J §,i~ r O l ltf 
• Se:f1mtf'tln 
• Pa.i 1111H Por 1 
• 1 Yr Limll tia War rilncv 

NEW PRODUCT OF THE MONTH/ 
ORCHID TE CH NOLOGY O!Slr.NIR VC! 80!~0 1. "'" '" .11, , 

,;;: ··.:·. :·::."·... ; .::.·1,,•:.": ":',.: . •..• ··"s·11··3' .. 1'....9....... 
ll• idiH t I II .~ 111111 f ! 11J ' h 1fid 

11 111lu111 

SH c t.11. P•rcr • 

BEST BUY LAPTOPS 
BAAEBONES 

lOMHz XT 5299 
lli/ CM!/ Kil l'OWtmpply lO K 

CLOSEOUTS 
:.:..·•-''•(::•...\··: P{:6J1o, Sl1$ 
f:~'il~ H , kT '· ' 1'J".1' ~ At! ~.~:, t~·d,,~~~ ~\~~~'(r'J:;,r·\~ 1~ 
P.1··.1" , 1:!.!0..\ .'~it-It>. ) ; :~• . 19 
11)1,( !l H.l• ~ ti'.• C•,.·i' )40 
O·.t·~sri11·0~ 9e 
I •nr •~ • fs.i.u 1J 9111 
S·:·,1" 1)_.Jij 11e 

r·-u,~-· 1:"'Clll "-• , ~ 
M·o:~ •"'l i!t,t: , ,, ,,; 1• :! 

.!.<;;T".1rr;iJ"" 
;.<;J AJi.'Ai"IL.,1r 
l'T-r\ , ~! lj08 

HIP N FILE SALE 

" " 

,.. 
1211 
129 

C~ll 

.... 
I.ti 
e.ee 
7.IS 

n .u 

DISKETTE PRICE BREAK TH RUJ 
h!!•; 10 Mina Evil M•li• lcMir 

~Iii' DOD 111§ 191 11!5 

}!lr!l!IQ Ill!& Ii.I!& !!till Iii!& 
;wroi!lo 11" 2111 11 n 11.11 

= ltJl.lil 
E.J~~ lr C2rCJ. 
wnr~R"' DIOITAI. 
Ntt'WOf IOI ilfl.S lt\,ln SQ H C'1 
StLJr lt11 / HOVtll 5at ltr !C ir 1077 
Su<!lo~ .... . >zt 

ff..~'"""' .,,,e:,'Z~ 
MEMORY 

CALI. ron MAAKU rmct 
6"41l •!IOr•-t CAll 
1.1~ , ,,kl> C Al l 
.""Nl'il."lro C:AU 
.'"h l.'.'fu· C ll.tl 
_,. , ,._ 10,._, Clill. 
lf.h \t.pl~\ f.1 CAU. 

ACP MODEMS 
l20l 1"'1/wls.o fcw are u11tr
1200 ell f wls.ortw.ir t 
2£00 lnll WIS011W-1At 
2400 bll Wli.cJ llW<M • 
HAY.fl 

~=:::::=l~li 
lf/IJQlH r 
PocktC Mootm f?OO • 

' l&a 

",.,,.. 
,.,,.., 

M ltf·l :tQl :li (W 
l.rfQAMllltlW • fli lt -I J-wlVtl 

f>I"''"" '499t.Moullltl 
54il* l&Ji Cit• • 

11.95 
Ray-0-Vac 5 Yr. 
AT Repl . eanery 

S41UD...... 
m .oo ....... 
7H.OO...... 

tDH.00....... 
CALI.. 
CA.LC 

1...,..... 
,,.. 
' 1" . m 

CALL. 

HOUSTON IN STllUltftN'r 
DMP <I I or (? S22tt 00 
DMP 51 ar S2 3rOH.OO 
SCA HUD 24tt.oo 
DMPSGo\ •m.oo 
AOU.NO 
OXY a:eo 8 c1n Al BS•H . I IOU. 

OXY !leO • 
1.133 fid 1!:11 E 

IJ ;il il :ll!i Jj :f 
NC )QJ ~ICJ.IJ~ttll 11.t-..S 

l 3=J UH: l :lif lf 

ACP's Computer Software Department•••You Save!!! 
• LDUI MIClllOIOl-r 10111:1.A ND ...,.-1\1.~ll C"OHlilLC COMM IYlillAHflC OlNUUC WM11C (Al)G<;JQ .II& 
,., ., -"'IJ .... PC Wor• t Hll- rwrNT1i1r011lO .... l"UHOH.C-1 ·~ Crouui~ XV Iv J 6 .... "'" Or Halo 171.0 1 A1NMJ TDI Ill. 
fl-~u~W.ft (MKI .... Wtcldo....M ,,.. h1tMCllLtD"'-ftl~ • l2 ... S.t1t~'*11I • .... C.Ql.U&J) liW• IO IH. Q ' ... 1.Q ~A.Vtl,. ~M J,a wtJon 11 
~ ·~lib.CJ CALL Y,-,"30-.... 101 ... ... S..U-Ofl"l(I ... ""'9ot1ll ... T•AVILINO sorTWAll!l • J,i. ~tMIAIFl101 


Al ...01 tO'l'WAllH• Pe to"' ;:r:~~10 
QUAfllTl.ADlClll o&C ... ·- UJl!Tlll.ll • 

'"'" "'·
llL ... I.Al' IU. 
l\tfWOl •tlO I >L ~ot.1a.w.11 u.. 111t .,.u111 -1 i ,... I( ~ ' ~ ... Dti;q.-...-.. 10 17L tlAtUty,.., rl)ll l .... TU111 Hllll KA.U • 'V OI UWf lltl Dtlli u 1,,,,.-,. \0 ... 
AIS1tui ll'.,-..o1-.IG 17~. ,.,ci)Kl ~ Q ,.,,,.. N'tl.41111 E.JNnOM .....rv DM: uvA.c-cuillflll .. SOl'l l U L VQl\:n rillllt J IG ...IOI. 

AllVUCAH llllALL au11Hlllt l~CID r..ttntQfllG ,., DIOlfAL ,_l_l(Al'tC.... 11bft•"'- lllllCA 
COM~TIJU• .,.. ~r:~~(I Albu'' "· IOffiC>GIC .. ou... ~1 10 ,,.._ . .. " v~"OY.ow ~r lil .....·~ "· ""'tlOnii;~ I ;lS "L ""*ltq-11 SL 
AN.......O•U.ND ""' N'OJITON' lllOOU•UND ..... Cam,.4ndn ..~ Ct• Olt10llt;l••y 1 miJ"~fOCl & ll 
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2112 
211& 
2114L·2 
TMM2016· 100 
HM6111-4 
HM6116 ·3 
HM6116LP4 
HM8111lP·3 
HM8111LP'·2 
HM626'llP· l5 
HM81Ml~· 12 
H M 4.1M&LP t5 
H M 43256LP· 12 
HM432S6lP· 10 

2S6•4 
102••• 
IOlh.l 

lO&e•• 
2048·• 
20Clal 
2041•1 
2048•8 
2048a8 
11'2..aa 
1192._a 

l2761h8 
ll'7611a& 
l.276811..B 

(450n• I 
1450noJ 
1200nolllOW POWIRI 
1100...1 
1200...llCMOS! 
C1SOnaJICM0S) 
i200nollCMO 5 11 lPI 
f15°"•11CMOSHLPI 
f120n>llCM0$1llPI 
f1 5Cln>HCMOSt1lPI 
1120.UllCMOS!lLPl 
1150...l(CMOSll lPI 
C120n•JlCMOS ULPI 
i 100M, j(CM0Sll LPI 

DYNAMIC RAM§ 
4116· 2~ 18lMa1 125<1n< I 
11111116· 200 1111••1 1200...1 
11111116-tSO l&l.&h1 11 s0ns1 
411&.120 1S3M • 1 ( 1 2 0t\•• 
M K&J.il Jl7ti-I • 1 l"""'"I 
.,... 150 6 553,•1 l lSOnti t .,..._,zo 65536111 1120...1 
MCM66CS 15536• 1 1200...1 

™"'" 15535•1 ( tSOnaJ 

2,. 
"1 49 

1.ll5

I", "~ 
I .BS 
I 0 
VIS 
3 95 
4 4, 

1:Z.95 
\4 .95 
"95 

., 
89 

.99 
U I'!! 
~ .. 
1.79 
1.99 
1.9 5 
1.'!15 

BDSi!AH WITH BASIC 
•3495 

• SINGLE CHIP MICRO-CONTROLLER WITH BASIC fN ROM 
•BUILT-IN SERIAL PORT. THREE 16 BIT TIMERS. FIVE 

INTERRUPTS ANO 256 BYTES OF RAM 
• REQUIRES VERY FEW PARTS TO BUILD AND EASY · TO· 

PROGRAM CONTROLLER 
• BASIC INTERPRETER IS OPTIMIZED FOR CONTROL 

APPLICATIONS 

* SPOTLIGHT * *BODO Bii!DD 
&OJ 1 3.95 1 203 14.95 1255-5 1 S9 
8035 I" 8205 3.2' 0259 I 95 
1039 1.95 8212 I •9 8259 ·6 2.29 
8062AH 11"-"C 34.9S 1216 I '9 8 257 2 25 

·fi164· 111111Ef"RESM 6 5 536•, ( 150n1)(Pt.N 1 REFRESH12.95 
8080 249 8 22• 2,. 11272 4 39 
8085 1.95 8228 2 25 8274 4'5

TM.S&&tt 16J.$4"A l l SOn•> J 75 
•112-.150 u1on...1 1150... i 5.95 
fMS4484-1S 85S3tS.4 l l50no) '4.9 5 
41256-HO 26.2,..... , 1150n11 l .95 
412St · '20 262146.1 1120... 1 4.95 
4 1256-100 21214'a1 1100ni•I 5 ., 
HM5'12Sa.100 2821«•1 1100n.)I CMOS• 6,:io 
1 M • · 120 1041578•1 t 120ful ::n 9 5 
t MB· 100 104-8576·1 ltOOn:t l 3• 95 

8086 6 •• 1237 1"5 8 2 75 16 95 

"""" 599 9237.5 • 75 1 279 2..49 
8061·2 7 .95 8 2• 3 I 95 82n.s 2.95
81 55 2.49 8250 G95 8282 J .95 
1155 ·2 J 95 1251 I 29 8283 3 95 
11741 995 l.251A 1 69 1121!1.C 2 25 
8748 

7 ' ' 
1251 I S9 8286 J .95 

87• !1 9.95 112s1. s I 95 1 28 7 ] 9' 
8755 "95 8255 I 49 1121 3 4 95 

EPROMS 
:noa 1024.tt t4S0n.aH2 5V) 4~"'5 

MATH mPRDCE§§OR§ 
2716 :W.84 1 •san.u2 ~i.v, J ,4 9 
2na..1 204.a•8 IJSOntll25VI 3.95 
TMS-2532 4096•8 l•S0...1125VI 5 95 
27l2 4096al 14SO... li25VI 3.,5 
27:JZA "°"•' 1250n>ll2 IVI J _tl'j 
27l2A-2 40H>6 1200noll21VI • 25 
27C&4 8192>6 1250...11 12 SV CMOS> 4 95 
176'1 8192•8 l•S0...11 12 SV! J ., 
27..·250 8192a8 1250...11 12.SVI 3.19 
27...200 8192al 1200...11 12.svi 4.25 
M CMC87H 1 192.al 13SO...ll21VJ12• PINI IS.95 
27121 163Ma8 1250...11 12 SVl • 25 
27C254 32768·• 125°">1112.5V CMOS> 7.95 
2nsa 32768·• 1250n>ll 12.SV) S.'5 
2Til l2 65538•8 1250ntl( 12.SVl .,.95 
17C512 HUI.. 1250ne!l 12 SV CMOS) 12 9S 

._.y,""°"'".,, Yott91p11 

6500 Z-BD 
r .OMHz i!.~MHz 

6502 2.25 Z60 CPU I 25 1n18SC02 r<:MO•I 735 4.0MHz 17918520 1.15 
65.22 2 .95 ZSOA·CPU 1.29 179] 

6528 ll.ts Z&OA-CTC 1.69 1795 

802 5.95 Z80A-OART 5 95 1797 

1545 2.95 Z804 ·0MA s ,. 27' 1 
Ulil 235 ZBOA·PIO U J' 2793 

ZBOA·SIO 0 5 .95 2797 .J 5 
~.OMH11. ZllOA ·SID 1 5 .95 1111.2 72 32.768 l<H• 95 74F02 .JS 

2.69 l80A·SI01 i 5.95 UPO"lti-5 1.0MH• 2.95 7•F04' .JS 
2. '5 MllU76 1..a4.32 :us 74f08 35 
S .'15 6 .0MHz MUBn 2.0 I 95 7•F10 35...,. Z-108-CPU Ui91 2.4576 L9S 74'32 35 
3.95 Z608·CTC 2143 1.S795-45 1.95 74 ig.t 55 
fJ...95 260B·PIO 92 16 •o 1.95 74f74 39 

Z.SOB-DAAT s.o I 95 74 fll0 SS 
zaoe SIOJ O S.0688 1., 5 7•F13JI " 4.25 2608-SIO 2 6.0 195 7•FU9 79 
18671 moo UART§· 1.144 I.IS 74F2S3 89 

l 95 1.0 1 ~9S 1•f 1s 1 89 
1 0 .0 1.n 74f240 1.2'!6800 4-'lS 10.738635 I 95 74$00 .29 

CLOCK 
J 9 S 12.0 1-~M 74$02 .:l9f .D/tfffz • 95 14.31818 1.95 74$04 .29 

1.95 CIRCLJIT5 l 95 16.0 I 95 74$011 l S 
2 .15 9 .95 110 195 74.510 _,,, 
3.95 MMS8167 8 •• 18.4.J 2 195 7'Sl2 l5 
2.95 M M51174 10 95 20.0 1.95 76$7• ••2.,. M$M58J2 22. 1111-4 1.95 74586 JS 
1.ll5 24.0 t.95 745112 .50 
2.U ltfl5C. l2 0 195 7 45124 2.75 
I 25 7•S138 79,,5 AOC0804 2.99 5CIUATDR5 7•5153 79 
4 .95 ADC0809 3 .85 l .OM H1 S.95 /4$157 .79 
415 o...cosoo 3.29 1.802 5.95 74S1$8 .95 
2.75 "C14.U1 D"COll-08 1.95 2.0 S.95 7'$143 1.29 
4 .75 BR194 1 DAC1022 5 .SS 2.4576 5 95 745175 79 
1.95 4702 MCl408LA 1.95 2.5 5.95 74$1 95 I '9 

, ..J 22..tS COMl11 1 8T28 I 29 4.0 •.s• 74$.240 I &9 

i!.O lllHJ! 
8T97 .59 5.11661 4 95 74$241 I &9 
DPIU<M 2.29 60 4 95 745244 I 49 

INTER51L 9J.J4 I 75 6.144 4 .9S 74$210 I 95 
9368 2.85 1.0 4 .IS 74&287 1.69 
9902 69 tO.O 4Jl5 745218 1.6 9 
ULN200J ·" 12.0 • 95 74$299 2.55 
MAK2l2 7. 9~ 1$.0 • 95 7•S373 1.69 
MC3470 1.95 18.432 • .95 74$374 1.69 
MC34e7 ~ 95 20.0 4~95 74$471 4 .95 ,..-,.J600 PAO 11 .95 2•.o 4.9$ 74SS11 2.95 

1U SOO 16 NL S112 29 '4 LS24 1 69 
74L SOI u 7US '22 ., 7 4LS242 69 
74 LS02 17 74LS 123 ., 74LS24J 69 
74 LS0l II 74LS124 2" 74LS244 ., 
74LS04 .. 74L.SU~ ,. /4LS24 5' 79 
74 LS05 1S 7 4LS 126 39 74LS251 49 
74 LS08 18 74LS 132 H 14tS2SJ 49 
74 L509 18 74LS 1ll 49 14LS2S7 39 
74 L$ t 0 16 74LS1 )6 )9 74l$258 ••HLS 1 1 22 74LS138 J9 74LS259 I 29 
74L$ l 2 22 74 LSll9 l9 74t.S260 49 
7 4U. 1J 26 74LS1 45 99 74l$266 J9 
74 LS 14 n 7'4LS lit? 99 74lS27l 79 
74lS l 5 26 74 l S 148 99 "l•lS279 39 
7"l$20 17 74l51S1 l9 74LS280 , 98 
7 4l52 1 22 7~LS1Sl l9 74lS28J 59 
74LS22 22 74l51S4 I 49 74LS2g.:Q 89 
74LS27 23 74LS15'5 S9 74lS2'9l 89 
NL S28 26 ')'Q:LS156 •• /4lS2~9 1 •9 
70LS10 " 7'4 l.S l 'S7 l> 74LSl22 ] 95 
74LS J2 18 74lS1S8 29 14LSJ2l 2 49 
7dlSJJ 28 74 L$160 ,. /4l.~J6S l9 
7 4 LSJ7 26 N LS 161 ]9 7U$lti7 l9 
NLS J ll 26 1us1g2 •• 74LS.348 ]9 
74LS4 2 39 7 .. LS t 63 39 74LS37l 79 
741.S.. 7 75 7 4lS 164 •9 74 l S374 79 
7 41.. $48 85 NL.5 165 65 Nl.Sl'i'~ 95 
1 atSS 1 17 74 l 51 66 95 74lSl77 19 
74LS7J ,. 7•LS IG9 95 74LS390 I 19 
74l.S74 24 7tlS173 49 74l539J 79 
7'l.S7S 2' 7 4t5 174 39 74lS54 l I 49 
7'lS 16 29 74LS 17S l9 74lSti24 195 
7•LS83 49 7 4LS1 9 1 49 74lS640 ., 
74LS8S 49 7 4.lS 192 69 74LS64S 99 
74LSl6 l2 7 4tS19l •• 7.:2iLS870 89 
74l.S90 39 74LS1 '4 •• 74LS682 3 20 
74LS92 49 74LS1 ~5 •• 741..5688 2 40 
74lS93 39 74l51 96 59 74LS78J 22 95 
7 Q.L$SS • 9 74 1..$1 97 59 2SLS2521 
74l51 07 J4 ? 4LS22 1 59 26LSJ 1 
74lS1 09 36 74LS240 69 2filS32 

7400 LINEAR 
1400 19 fl011 69 lM567 
7&02 19 ll072 I 09 NES70 
7404 19 Tl074 I 95 N E592 
7406 29 fl082 99 LM nJ 
7407 29 ll084 I 49 l M 733 
7408 24 lM30 1 34 LM 741 
741 0 19 LM 30~K I 25 lM 747 
741 1 25 lM 3 11 59 MC1JJ O 
?41 4 •• LMl11H 89 M C 1JSO 
741 6 25 LMJHK l 49 lM 1458 
74 17 25 l.M )17T 69 l M 1488 
7420 19 LMJ 18 , 49 LM 14 89 
1 4 ]0 .. lM.l 19 I 25 LM1496 
74 ]2 29 lMl20 ....,~ UlN 200l 
7438 29 lMl23K J •• XA2206 
7442 49 lMl24 34 >CR 2211 
7445 69 LM33 1 l 95 LM29 17 
7447 89 LM JJ4 , 19 CAJ046 
7 47 1 3• LM335 I 79 CAJ1 46 
74 74 ]3 LMll& I 75 MCJ373 
7475 45 LMJJI K ••• MCl470 
7476 JS LMJ39 59 MCJ.460 
748) so LM340 H•7800 MCl487 
7411115 •• l fl5l •• LM:n<IO 
7486 35 Lf]56 99 LMl9 11 
74 11119 2,. LF357 ,. 

lMl'~ 
1490 39 LMJ58 .. lMlg 14 
74 11J3 JS LM380 •• MC402_. 
74121 ,. l MJ.8J 195 MC4G4-4 
7 412 1 • 9 lMl86 89 RC 4 1J6 
? 4 125 .4 5 lMJ~] 45 RC45§8 
741!i0 I 35 LM394H s 95 LM1 J600 
741 S 1 55 ll49 4 • 20 75 107 
741 53 .55 n.i91 3 25 75 11 0 
741 S i& I 4 9 NE5SS 29 ?"SlSO 
741 S7 55 NESS6 49 75154 
741 5!) I 65 N ES58 79 75 188 
1 4J 6 1 .G9 NE56 4 I 05 7SU9 
74164 85 LM5 6S 95 7545 1 
7 41 66 I 00 LM566 , 49 75452 
741 17S 89 N E590 2 60 7&•77 I 29 
74 367 65 H T0-5 C aN, K TO- l , T l0.2.20 

CMD5/Hl6H SPEED Cltf05 ..,,,, 19 '°" 29 74HC 1S4 
11011 19 4049 . 19 7 4HC157 
•OU .25 •010 .29 74HC244 
4013 35 4081 22 7 4HC2 45 
4016 .29 &093 49 74MCl7 l 
401 6 29 ,...,, 9 95 74HCl7l 
4017 •• 14433 14 95 7 4HC374 
40\11 59 14497 6.95 74HCTOO 
4020 ·~ 

4503 .49 7 4HC'T02 
4021 ,6, •.s11 .69 74HCT04 
4023 25 4518 85 74HCT08 
4024 '9 4521 79 7'HCTJ2 
402'5 .25 4631 .95 74HCT14 
4027 39 4 702 9.95 74HC'T 1J..9 
4021 65 74HC.OO 21 74HCT '39 
•040 ., 74HC02 .21 7.tHCT161 
•042 59 74HC04 ... 74HCT240 
•04• 69 74HCOfl .25 74HCT2« 
404& .es 7 4HC,O .25 74H C f245 
4047 49 74HC14 35 74HCT213 
-9 29 7•HCJ2 35 74HCT37l 
4050 -29 7'HC7• 35 74HC-TJ74 
•051 .60 74HClll .u 74HCT39J 
40S2 .69 74HC138 .45 7'HCf4017 
40SJ 69 74HC139 •• 74HCT404-0 
•060 69 74MC151 ... 74HCT4060 
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CAPACITOR§ 
J"ANTAl.UM .DI , A CERAMIC OISC 100 IS .OD1SV 12 I°"' JSv •• .DI ul MONOLITHIC 100 110.00UV 42 22 '5V •9 .1 ufCEMMrc DISC 100 •8.50UV •• •7 JOV 39 1 µt MONOllT'HIC 100 / S12 50I SV ,. 10 JSV 69 

0 /§C 
sov 05 001µ' sov OS ii!SPIND.§UB 
sov .OS ODS sov OS EiENUERsov .o• 01 sov 07 
sov 06 OS sov 07 CHAN6ER!isov OS 12V 10 
sov 05 5011 12 •1.95 

llfONOUTHIC ,.,. 5011 18.,.,. sov 25 

ELECTROLYTIC 
flAOfAL A XI Al Elffl FILTER 

2511 14 1.,< SOI/ 14 •4.95SOii 11 10 sov 16 
SOii 11 22 16V 14 LINECORU!iJSV 1l ., sov 19 
16V 15 100 3511 19 2 conduetOf J!f«; 
3511 20 470 5011 29 :J t: onduc10- 99C: 
2SV J O 1000 1611 29 ] c ooductOf w ' female aocke\ 
16V 70 2200 16V 70 •1 49
lSV 1 45 4700 '6V 1 25 

VDL TA6E 
10PIN 9 RESISTOR 69 RE6ULATOR§
&PIN 7 RESISTOA S9 

16 PIN a RESISTOR 1 09 7SOST 49 7112K 1 39 
16 PIN 15 RESISTOR 1.09 ?BOST 49 ?9<lSK 1.69 
14 PIN 7 RESISTOR 99 7812T 49 7'12K 1 49 
14 PIN 1l RESISTOR 99 1a1ST 49 18L05 49 

790ST 59 7al12 49 
790aT 59 7'l06 69 

38PIN CENTRONIC!i 79l2T 59 7'9L12 1 49 
7915T 59 LM32JK 4.79 

3 95 &OSK 1.59 LMJJaK 6,95 
1 as 
4 95 DISCRETE 
1 as 1N7Sl 15 tN28 69 

1N4l'8 2!J . , . 4NJ3 .a9 

ED6ECARD 
1NA()()4 1Q ' 1• 4N37 1.18 
1NS402 .:is MCT·2 59 

CONNECTORS KBP02 •• MCT-6 , 29 
2N2222 .25 TU.· 111 99 

5· 100 125 395 PN2222 10 2N3'°6 .10 
S· 100 12S • 9S 2N2907 25 2N4•01 .25 
18MPC .100 1.95 2N30S~ ,. 2N4402 .25 
APPL.E: 100 2 95 2N3904 10 2N440l .25 
STD •56 1 95 4N26 69 2N6045 17$ 
STD 156 • 95 4N27 69 TIP:ll 49 

IDC CDNNECTDR!i/RIBBDN CABLE 

• AD.JU$TA$U HEAT 
SETTING W T"IP TEMP 
READOUT 

• QUfCK HEATING 
& RECOVERY 

• RANGE 200"- 9DD'J 

$49.95 
EXTENDER CARD§ 

FDR /BM 

EXT-8088 
EXT-80286 

FOR P!ilii! FORXT 
J DA. PR32 t69.95 IBM· rRT 127.95 

32 BIT PROTOTYPE CA"O WITH •SV ANO OROUND Pt.ANE. 
JOR-PR16 U9.95 lllM ·PR2 129.95 

16 0.IT WITH• 0 AS ABOVE WIT'H DECODING LAYOUT 
DECODING CIRCUITRY 

JDR·PR16-PK t 15 95 
PARTS KIT FOR A80VE 

JDR·PR1sv 139.~• FDR A r 
EXT ENDED CONNECTORS 
FOR VIDEO APPl.ICATION5 JOR· PA10 •J4 915 

16 en WITH OECOOIP\10 lAVOUT 
JO R. PR10-.PK t12-9!o 

PARTS KIT FOR .t.60VE 

!iOLDERLE!i!i 
BREADBDARD!i 

wau.o 
W8U T 
W8U·204·3 
W8U-204 
W8U·206 
W8U·2Da 

100 TIE POINTS 
630 TIE POINTS 
1360 11E POINTS 
1660 TIE POINTS 
43'° TIE POINTS 
l-220 TIE POIN"TS 

PA&E WIRE WRAP WIRE 
PRECUT ASSORTM ENT 

IN ASSORTED COLOR S U7.50 
100.. 5 .5", 6 0", 6 S". 1 O" 

250- 2.S", 4 S". 5 o·· 
S00...30". Js··. 4.o-

SPOOLS 
100 ,.., f.4 . JO 25'0 .... •7.25 

OADIER BV 
CONlACTS

DESCRIPTION 
500 r..t Ul.25 \000 r..1 121 .95 

P!e&e specify color: 10 20 26 34 40 
SOLDER HEADER IDHuS .82 1.25 1.68 2.20 2.SI Blue. Black. Yellow or Red 

RICiHT ANOLE SOLDER HEAO!:A IDHuSR .H 1.35 1.76 2.Jl 2.72 
MREWRAP MEADER IDHnW 1 a& 2.98 3 .. 4~ ~-la !iDCKET-WRAP 1.0 '" RIGHT ANGl£ WIREWllAP HEADER IOHu.Wft 2.M 3.ll 4.22 4 _45 •.ao 

lllBBON HEADER SOCKET IDS.u; .a3 .69 .95 1.29 1.49
1.-=='-='=""====.:...===-1-"=="'--+="'-i=""+-"'"°+-":-'--+,-..,.:-1-:-:c:-1 ··~~-:;7,c.i~"' -'>--'--.,_-==->-'-"'-~1- • SUPS Ov.:" WOii£ WflAfll' ftl N S 

RIROON H£ADER eoM... 5.50 6.25 100 7.50 
lllBBON EDGE CARO 1ou.. .85 1.25 1.35 1.7 5 2.0S 

10' OAEY RIBB.ON CABLE ACu 1.110 l .20 4.10 • 40 6 .40 

FOR ORDERINfl INSTRIJC TIONS SEC D·SUBMINIA TURE CONNEC TOPS enow 

D·!iUBMINIATURE CUNNECTDR!i 

OESCRIPTION ORDER ev CONTACTS 
15 19 ,. 37 

SOLDUCUP MALE DU..P ... .59 69 H 1 35 
FEMAl.E oe..s 49 .69 .?S ?S 1.39 
MALE DBAaPfl .49 19 .79 2.27 
H.MAU! 08•xSR 55 75 •• 249 

WIAEWRAP -LI! oe••f'YNtl 1 89 2.~ 3 ag s.ao 
FEMAl£ DOu.SWW 2.16 4.27 O.IM 9.95 

IDC RIBBON CABLE 
MAU! 100.uP 1.JD 1.99 2.25 • 25 
FEMALE 10Bu5 1.•s 2.05 2 35 4.49 
METAL r.-HOOOu 1.M 1-15 1.2S 1..25HOODS 
Q"EY HOODu JI .39 39 .a.9 75 

ORDER<NQ INSTRUC rlONS 
INSERT THE NUAtB f.R OF CON ACTS IN THE P0$1 Tr0N MA At<.EO •• Of. THE ORDER BY P/.RT 
NUMBER LIS T£D [UMPtE A IS PIN RIGHT ANGtE MA l.E PC soi.OCR vouw BE 08•5PR 

MDUNTIN6 HARDWARE S!l' 

IC !iDCK.ETSIDIP CONNECTORS 

ORDER BY 
CONTACTS

DESCRIPTION II ,. 20 22 24 2.a 40 
..ST 11 12 15 .II 1S .20 .22 .30- 59 69 _,. 1 09 1 J9 ... 169 U9 
ZIF 4.9S - 5.9S 5 95 69S 9.9S 
AUGATuST Jl2 ... 1.25 I 39 ,., 1.69 2.49 
AUGATultNW 1.30 2 .10 2.50 2.90 JU 110 
tee... 49 69 .99 .99 .99 1.09 

95 .59 U9 Jl5 , 49 
N£C rORS •Bove 

-~-'-"''-'• •IDENTIFIES PIN NUMl!IE AS ON WR AP 

•111111!!!!11!!11~~~~!!111111111111 SJOEQ,BOARD• CA N W RIT'l ON THI; PlAITIC. 

DATARA§E Pl~~M ::,.;~•c •PC..: . Df 
• OtASES 2 EPA OMS IN 10 MJNUTE:S • IDWRAP oa 10 
• Vf. ..Y C:OMPACl'. NO ORAWER U IDWRAP t• 10 
• THIN METAL SHUTTER PREVENTS 16 IOWJtAP 18 10 

UV UGHT FROM ESCAPING U IDWRAP 1111 5 

•34.95 .-Ll6HT ElfflTTINfi DIODES 
LED Ol!iPLAY!i 

COMCATMOD£ 
COM CATHODE 

COM ANODE 
COMANOOf 

J:NO.J5 7(l591 
fND 50015031 
f ND·507f5101 
MAN-n 
MAN~ 74 

TIL-313 
lll 311 

COMC.ATHOOE 
COM CATHODE. 

h7 HEX W t l<)(ilC 

DIFFUSED LED• 

JUMBO REO 
JUMBO GREEN 
JUMBO YfUOW 
MOUNTING HOW 
MINI REO 

Tl 
Tl ' 
11 
T1 
T1 

• ·99 
10 
14.. 
10 
10 

20 IOW RA P 20 5 
2'2 IOWRAP Zl 5 
24 IOW R•P 24 ~ 
28 IOWAAP 28 5 
40 IO~AP 40 5 1.95 

PLEASE O"DE" llV NUMBER OF 
PACKAG'ES (PCK. OF I 

SPOT 
OPDT 
DPOT 
SP$T 

!iWITCHE§ 
MINI TOGCLE ON ON 
MINI TOGGLE ON ON 
MINI TOGGLE ON Off-ON 
MlNl-PUS><WnON NO 

DIP !iWITCHES 
.as 1 poe•bon 
.90 8 poaft'°"'° 10~·-~ 

CAN BE SNAPPl:D APART ro 
MAKE ANV SIZE HEADEll, 

AU WITH 1·· CENTERS 
STftAIGHT LE.AO 
fUCHT ANGLE LEAD 
2 STRAI GHT LEADS 
:1 AIGMT ANGLE UADS Z.99

)( rrm t Wi* 
~-: *Mt ? -~ 
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ll S TIME 10 TRACE UP NOW l>tAI JOR BREAKS THE 
PRICE BARRIER ON 2•00 BAUO UOOEM S 
• AUTO DIAL ,t.NSWEA 
• SElF tEST ON POWER -UP 
• TOUCH JONE OR PULSE DIALING 
• HAYES & 8Ell SYSTE MS COMPATIBLE 
• FUt.l OR HALF DUPLEX 
• MIRROR 11 COMMUNICATIONS SOFTWARE INCLUDED 

llllCT·241 
llCT-121 1200 BAUD 112 CARD 

EXTERNAL MOOEM!!i 
MCT· 12E 1200 BAUD 
llllCT·24E 2400 BAUD 

S 69.95 

S !19.iS 
$1&9.95 

COMPUTER 
CA!iE§
ATTRACTIVE. STURDY STEEL CASES FIT THE POPULAR 
SIZED MOTHERBOARDS ANO INCLUDE SPEAKERS, 
FACEPLATES EXPANSION SLOTS FRONT PANEL 
KEYLOCKS. LEO INDICATORS ANO ALL NECESSARY 
HARDWARE 

XT STYLE FLIP· TOP 
XT STYLE SLIDE-TOP 
AT STYLE SLIDE· TOP 
JR. AT STYLE FLIP· TOP 

• INCLUDES ISO WATT POWER SUPPLY 

POWER 
SUPPLIES 
FOR IBM XT COMPATIBLE 
• UL APP , 135 WATfS 
• • 5V 15~. • L2V • V. 

- sv .SA. - av SA 

PS-135 

PS-150 1SOW llODEL $69.95 


FOR 181111 AT COMPATIBLE 
• :ZOO WATTS 
• • SV 12.A. • tlV 6A 

• SV SA. - t2V SA 

PS-200 


BY T E • MAY 1988 

$34.95 
$39.95 
$89.95 

S149.95 

DIABLD 

PRINTER


!1ii!7!J95 

• LETTER OUALITV AT 20 CPS. 132 COLS 
• 10. 12. IS PITCH & PROPORTIONAL SPACING 
• SERIAL 6 PARAU.EL llHEAFACE 
• AUTO PAPER LOAD, FRICT•ON FEEO 

e FULL XEROX WARRAN TV 


NEAR TYPE5ET QUAUTY 
AFFORDABLE AT l.A5T 
• 8 PAGES PEA MINUT E • 300 OPI RESOLUllONt 
e I VEAR WARRANTY e CHOICE OF EMULATION BOARDS 
MULTI-PAINTER EMULATION BOARD: 
EPSON FX -80 EMULATION OTHINO ElSE REOUIREO 
IBM PC GRAPHICS . PAOPA1NIEA & OIABLO &JO 
EMULA110N REOUIAES AOOlllONAL FON! CARO 

HP LJ + EMULATION BOARD: 
HP LASERJET EMULATIO 3 AESIOENT FONTS• 
2 PllCHES A001T10NAL FONT CARO AVAILABLE 

1.5MB RAM CARD $139.95 
EXTRA FONT CARDS $199 .95 
TONER CARTRIDGES $59 .95 
PFS FIRST PUBLISHER 599.95 

IBM 
COMPATIBLE 
KEYBOARDS 
RJLL ONE l'EAR WARRANTY 
1811 ENHANCED STYLE LAYOUT 579.95 
• A\JTOSENSE fOR XT OA AT COM PAT ISLES 
• LEO "IDICATORS • AUTO REPEAT FEATURE 
• SEPARATE CURSOR PAO 
MCT·5339 
IBM AT STYLE LAYOVT $59.95 
• SOFTWARE AUTOSENSE FOR XI OR Al COMPATIBLES 
e LEO INDICATORS • A\110 REPEAT FEATURE 
MCT·5060 

MAXI-SWITCH liEVBDARD!Ji 
584.95 ENHANCED STYLE LAYOVT 

• STANDARD ENHANCED KEYBOARD LAYOUT 
• TACTILE FEEDBACK 
• LIGHIEO NUM CAPS. AHO SCflOLL LOCK 
• NUMERIC & CURSOR KEV PADS. f2' +F" 'KE"YS 

MAX·5339 
llAX·5060 MAXl·.SWITCH, AT STYLE 

SAM!iUN6 
MONOCHROME 
MONITOR 

!lifif!995 
• 10.M COMPAT IBlE 

TIL INPUl 

e 	12" NON ·OLARE 
LOW DISTORTION 
AMBER SCREEN 

• 120 x 3~ 
RESOLUTION 

• SWIVEL BAS~ 

NEC MULTl!!iYNC 
• ORIGINAL CGAJEGAiPQA CO~PAT1BLE MONITOR 
• AUTO FREQUENCY ADJUSTMENT 
• RESOlUTION AS HIGH AS 800 X 560 

CA!iPER EliA 
• 	 I !> 75·21 85 KHz SCANNING FREQUENCIES 
• 1>40 X 200.350 RESOLUTION • 31 MM 001 PITCH 
• 	 1c· BLACK MATRIX SCREEN • 16 COLORS 

CA!iPER RliB 
o COi.OR GREEN AUBER SWilCH o 39MM OOT PITCH 
• G•O X 2•0 RESOLUTION • 14 NON GLARE SCREEN 
• RGB IBM COMPATIBLE • CABLE INCLUDED 

!!iAKATA 

MONOCHROME 

• IBM COMPATIBLE TTL INP\JT 
• 12" NON GLARE SCREEN 
• CABLE FOA IBM PC INCLUDED 

MONITOR !!iTANO!!i 
MODEL MS· 100 
• TILTS ANO SWIYElS 
• STURDY PLASTIC CONSTRUCJtON 

MODEL MS-200 	 $39.95 
• TILTS ANO SWIVELS a BUILT IN SURGE SUPAESSOA 
o INOEPENOENTLV CONTROLS UP 10 5 AC OUILETS 

L061TECH 
MOUSE 
!li7g9s 
PC MAGAZINES EDITORS CHOICE 
All MOOE LS HAVE SERIAL SUPPORT (C0M1 COM2 1 :>oo 
0 Pl ~ESOt.U"TtON. LOTUS 1-2 3 SHEU SELF I STALLING 
SOFTWARE AND ·PQIN I E01T0f1 
SERIAL MOUSE WIPC PAINTBRUSH 
BUS MOUSE WIPC PAINTBRUSH 
BUS MOUSE W/PC PAINTBRUSH/CAD 

3.5'' FLOPPY 
DISK DRIVE ,.-::::
•ti!g95 ,,. -~ 
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&9seagate 

60 rd8

"'o"'goo•49 
WAS Sti'9 AN INCFIEDIOlE PR ICE REOUCllQ N• SAVE $ 150 
AND GET MORE MEGA6YTES PER DOLLAR THAN EVER 
BEFORE THE ST-277 lS AN ALL OR.IVE WITH A F=AST 40 MS 
ACCESS TIM E' 
ST· 277 

WITH MCT·RLL CONTROLLER $549.00 
WITH MCT·ATIFH CONTROLLER $639.00 

Iii! HEIGHT DRlllE!i 
i!!O ltfB. 65 ltf!i, !iT-i!i!S 
WITH MCT-HDC CONTROLLER 
WITH MCT·ATFH CONTROLLER 

30 ltfB RU, 65 ltf!i, !i"T-i!311 
WITH MCT·RLL CONTROLLER 
WITH MCT-ATFH- RLL CONTROLLER 

40 ltfB. 40 ltf!i, !iT-i!SI 
WITH MCT·HOC CONTROLLER 
WITH MCT· ATFH CONTROLLER 

fli!i!S.00 
$269.00 
$339.00 

•i!49.00 
$299.00 
$389.00 

~!J.00 
$469.00 
$539.00 

FULL HEIGHT DRlllE!i 
30 MB, 40 MS. ST-4038 $559.00 
80 MB, 28 MS, ST-4096 $895 .00 

INTERFACE CARDS FROM 
MODULAR CIRCUIT TECHNOLDliY 
DISPLAY ADAPTDR!i 
ltfONDCHROME 6RAPHIC!i CARD •59.95 
IAUE HERCULES COMPAfl61LllY SUPPORT S LOTUS 12l 
• F>ARALLEl. PAINTER POAT CONFIGURES AS CPT1 OR 


LPT2 • uses VLSI CHIPS TO ENSURE RELIA61L IT Y 


MCT· MOP 

ENHANCED 6RAPHIC!i ADAPTOR fll49.95 
100'\ IBM COMPATIBLE . PASSES ISM EGA DIAGNOSTICS 
o 25EK OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 6A 

COLORS • COMPAT18l.E WITH COLOR ANO 

MONOCHROME ADAPTORS 

MCT·EGA 


COLDR 6RAPHIC5 ADAPTOR M!J.!JS 
CO MP:ATIBLE WITH ISM GR,,.,PHICS STANO,,.,AOS 
• SUPPORTS RGB . COLOR & COMPOSITE MONOCHROME 
• 6•0 ·no x :?00 RESOLUTION. LIGHT PEN I TERFACE 

MCT·CG 


MULTIFUNCTION CARD§ 
MllNOfiRAPHIC§ MIJLTl 110 •119.75 
TOTAL SYSTEM CONTROL fAOM A SINGLE SLOT• 
• CT Fil:;!! FLOPPV' S, SERl,,.,L , PARALLEL. GAME POAT 

Cl.OCK C"l. • RUN COLOR GR APHICS SO FTWARE 0 'A 

~ONOCHFlOME MONITOR 

MCT-MGMIO 


MULTI 110 A.OPPY CO~ROLLER •79.95 
4 PERFECT COMPANION FOR OUR MOTHERBOARDS 
• SUPPORTS UP TO 2 360K FLOPPIES. 120K WlTH DOS 3 2 
o SERIAL PMIALLEL GAME PORT. CLOCK CALENDAR 

MCT· MIO 

MIO· SERIAL-2ND SERIAL PORT $15.95 


MIJLTl 110 CARO •S!J.95 
USE W1TH MCf·FH FOA A MINIMUM Of SL.O r s use.o 
• SERIAL POAT. CLOCK CALE NDAR WIT H BATTE RV BACK

UP • PARALLEL PRINTER PORT AODAESSAOLE AS LF'T I 

OR LPT2 

MCT·IO 


AT MIJLTIRJNCTION CA.RD •139.!JS 
ADOS UP TO 3 MS OF RAM TO VOUR AT 
• USER EXPANDA0LE TO I S MB. OR J MB WITH OPT10'1AL 
PlQQVBACK BOARD (0 K IN STALLED! o INCtuOES 

SERIAL ANO PARALLEL POAT 


MCT-ATMF·MC PIGGYBACK BOARD $29.95 
ATMF SERIAL·2ND SERIAL PORT $24.95 

AT ltflJL n 110 CARO •S!J.!JS 
use WI TH MCT· ATFH FOR MlNIMUM Of SLOTS USED 
• SERIA L. PAA ALLEL ANO G AME PQ~TS • uses 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT·ATIO 
ATIO· SERIAL-2ND SERIAL PORT $24.95 

MEMURYCARD!i 
57tilt RAM CARO •SS.95 
A C0NJICiUOUS MEMOR Y SOLUTI ON rN A SHORT SI.OT 
• USER SELECTABLE CONFIGURATION UP TO 576K 
• USES 6•K & 25<iK RAM CHIPS ! ZERO K INSTALLED! 

MCT·RAM 


EXPANDED MEMORY CARD fUi!!J. !JS 
2 MS OF lOTU~ INTEL MIC AOSOf r COMPAIU)U: MEMOIW 
FO~ AN xr • CONl='QRllAS TO LO TUS INI EL EM S . USL 
EXPAN OABlE TO 2 .,9 • CAN BE USED AS EXPANDED OR 
CONV E ~ill(JNAl Mf MOFll' RAMOISI<: ANO SPOOLE~ 

MCT·EMS 
MCT·ATEMS AT COMPATIBLE VERSION $139.95 

DRIVE CDNTRULLER!i 
R.DPPY Ol!lilt CONTROLLER •i!!J.!JS 
OUALITV DESIGN FOR SI NGLE SLOT CON JROl OF -1 
FLOP?v-s • IN lERFACES UP TO .c fOO S TO AN IBM PC 
OR COMPATIBL E • SUPPORTS BOTH OS 00 At10 OS 00 
WITH DOS 3 2 
MCT·FDC 

f.i! MB FWPPY CONTROLLER 
AOO VERSATILITV ANO CAPACITV TO YOUR XT 
• SUPPORTS 2 DRIVES. BOTH MAY BE lOOK OB I 2 MB 
• ALLOWS OAT.A TO fLOW FREELY' FROM xr s ro AT'S 
MCT·FDC -1.2 

R.OPPYIHARO CONTROUER 
)(1 SVS 1EM STARVED FO~ SLOlS' THIS CARD FREES ONE 
UP • INTERFACES UP TO 2 FOOS & 2 HODS CABL ING 
FOR 2 FOO I HOO • SU PPORTS BOTH osioo & os•oo 
Will< DOS 3 2 
MCT·FH 

ATIFH CO~ROL.LER 

F'LOPP"1' HARO OISK CONTROL tN A TRUE Af OE SIG N 
• SUPPORJS UF' TO 2 360K 72<l K I 2MD FDffS AS WELL 
.A S 2 HOD'S USING STANO.ARO CONTFlOL TA8 LES 
MCT- ATFH 

RLL Ol!lilt CONTROLLER •199.95 
IMPROVE SPEED AND STORAGE OF YOUR AT 
COMPATIBLE • SUPPOR I S UP TO 2 Al l HARO DISCS ANO 
2 FLOPPY O~IVES • SU PPORTS 360 720 1 2 MB 
FLOPPIES IN 5 25" 4 3 s· 
MCT·ATFH·RLL 

INBOARD 3Bli/PC 
•B9S.DD 
UPGRADE YOUR XT TO A 386 FOR LESS THAN SI OOO 
• US Mt~2: PROCESSOR REPLACES &088 • I MB 
IN S TAllEO • EX PANO TO 3M8 WITH PIGGYBACK CA.~0 
• 5 YR WARRANTY 

INBOARD 386/AT 
ABOVE BOARD PS 286 

$1199.95 
$399.95 

ABOVE BOARD 286 $369.95 

1.44 /tfB 3'1•" DRll/E 
• ULTRA H<GH DENSITY 
• ALSO WORKS WITH 720K DISKS 

FDD· l .4.4X-BLACK FDD·1 .44A-BEIGE 


'I• HElliHT FLOPPY Dl!il( DRltlE!i 
51/•" TEAC F0-55B DSIDD 360K 

511•· TEAC FD·55G DSIHD l .2M 

51/•" FUJITSU M2551A DSIOD 360K 

51/o" FUJITSU M2553K OSIHO l.2M 

51/o" OSIDD 360K 

51, , OS1HD•1.2M 

31,,· MITSUBISHI DSIOD (AT OR XT) 


ARCHl1/EXL
TAPEBACK
•3fj!195 
0 ACK UP 40 MO IN olO MINUT ES ~ 
• 	 EASY · lO· USE 1-tENU DR IVEN 


SOFT WARE 

• 	 USES STANOARO 


OlC CATA FOAM.AT 

• 	 FULL&. INCA EMEN TAL , 


BACK-UP 


• PARTIAL & FULL RESTORE 

AR 5240 XT - FOR xrs' Al s 
AR 55-40 AT ATS ONLY. 2X FASTER 
TAPE NOT INCLUDED 

TAPE CARTRIOGE - 40 MB $24.95 


• S.t.VES SPACE ANO REOUCES POWER CONSUMPTION 
• IDEAL FOR PCS WITH FULL HE IGHT HOPP•ES 
• 	 LEA'V.ES AOOM FOR A HALF LE NC.TH CARD IN 

ADJACEN T SLOT 
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OVER ~a.aaa JUR ~§TI;M§ IOMHZXT 
HAVE ALREADY BEEN BUILT. 
EA~ TO A!i!iEMBl..E IN JUn ~ 
HOUR§ WITH A §CREWURIVER. 
5A VE MONEY ANO L.EARN 
ABOUT YOUR COMPUTER AT 
THE SAME TIME. 

• 	 12 MHZ 9A8V AT MOTHERBOAAO 
• 2S.6K AMA MEMORY 
• MINl •Al CASE W POWER SUPPLY 
• AT STYLE KEYBOARD 
• 	 I 2 MU FlOPPV OHIV( 
• FLOPPY HARO DRIVE CONTROLLER 
• MONOCHROME MON110A 
• GRAPHICS ADAPTOR 

................................,.......... 

TURBU 4.77/B MHZ !$!1!1.!15 

• 	 " 77 OR! MHl OPERATION WI Ht 8068-2 6 OPf10N.AL 

8Qe7·2 CO·PROCESSOR 


• 	 FRONT PANEL LEO SPEED INDICATOR ANO RESEl' 

SWITCH SET SUPPORTED 


o CHOICE OF NORMAL TUABO MOOE OR SOFTWARE 
SELECT PROCESSOR SPEED 

MCT·TURBO 
MCT-XTMB STANDARD MOTHERBOARD $87.95 

BDii!Bli li/B MHZ 537!1.!15 

• eSLOT 12 E•GHT BIT, GSIXTEEN err 1Al M0THERB0Afl0 
• t1AROW.t.RE SEl.ECTION OF 6 OR ft MHZ 
• I WAH STATE 
• KEVl.OCK SUPPORTED RESE'T SWITCH F"RON-T PANEL 

LED INDICATOR 
• SOCKEl'S FOR I MS OF RAM ANO 80287 
• BATTERY BACKED CLOCK 
MCT-ATMB 

EPROM 
PR06RAMMER 

*fif!g9S 
PROGRAMS nxx & 27XXX EPROMS UP TO 275 •2 
• 	 SUPPORTS VARIOUS PROGRAMMING FOR MATS ANO 


VOlTAGES 

• 	 SPLIT OR COMBINE CONTEtnS OF SEVERAL EPA S 


OF OIFFEAENT SIZES 

• READ WAITE COPY ERASE-CHECK ANO VERIFY' 
• SOFT WARE fOR HEX A 0 INTEL HEX FORMATS 

MCT·EPROM 

MCT·EPROM·4 4 GANG PROGRAMMER 

MCT-EPROM- 10 10 GANG PROGRAMMER 

MCT·PAL PAL PROGRAMMER 

MCT-llP PROCESSOR PROG. 

ti! MHZ MINI BDi!!Bfi 

COMPATIBLE•ssgoo 

INCLUOES SERIAL PORT 2 PARAlLH 
PORTS CLOCK CAL(NOAR ANO 0AME 
AOAPfOR RUNS COl.OR GA.&PHICS ON 
A MONOCl-<ROM( MONITOR 
• MOTHERBOARD 
• 2S6K RAM MEMOAV 
• 	 135 WATT POWER SUPPLY 
• FLIP roP CASE 
• AT STYLE KEYBOARD 
• 3601( FLOPPY QAIVE 
• MONOGRAPHICS I 0 CARO 
• MONOCHROME MONITOR 

16MHZ 
IMB3B6 

*i!i!9B6s 

• MYLEX Ja6 MOTHERBOARD 
• 	 I MS AAM ON SOARD 
• 200 WAT I POWtR SUPPL V 
• Af STYLE CASF 
• ENH ANC£0 AT STYLE KEVBOARO 
• ' 2 MD FLOPPY OR1ve 
• AT FLOPf>V HAAO CONTROLLER 
• MONOCHROM E MONl fOR 
• MONOOAAPtilCS CARO 

• 6 MHZ: , 10 Mt-41 10 1 WAIT STAfEI l:Z MHl 11 WAI f STAT El 
• uses ZYMOS ASfC s FOR lESS CHIPS, GAE.ATER 

REllASILITY 
• SUPPORTS 2~6K- 102•K MEMORY 
• RE·CHARGEAl.Ut. HIGH CAPACITY t;l -CAO 8ATTERV 
• 6 IS· BIT SLOTS 2 8-0IT SLOTS 
• MOUNTS IN STANDARD XT CA.SE 
MCT·BATMB-12 
MCT-BATMB 6110 MHZ MINI 80286 BOARD $389.95 

Iii MHZ MYLEX 3Bli _,649.DD 

• 	 I MB RAM ON SOARD 
• 8 SLOfS 2 tJ·SIT 6 16·BIT 
• SUPPORTS 80287 MATH CO· PROCESSOR 
• SUPPORTS 80387 W AOAPTOA 
• 64 KB CACHE FOR NEAR 0 WAIT S lAlE 
• uses AMI eios 
MCT-386 MB 
MCT-386 MB-4 4 MB MEMORY INSTALLED $2649.00 
MCT-386 MB·MCB MATH CO-PROCESSOR 
ADAPTOR BOARD $149.00 

..- . . lilll :-~ I-. • - v· ~ . 
,. ,• JllU' . I I: ., 

•1! • .f • •• 4 ,..

• 11 ~ ·r1 
I 

, ·•• I 
~'.-- ~... .. ~-~ .: ;t_ 

JO MHz §IN6LE CHIP
•fj!ggs 

• SINOL.E CHIP USES LESS POW A IMPROVES ~ELlA81LHY 
• KEY SEl CTABL.E SPEED ~ 77 MH.• OR 10 MHz 
• 23IIMESJ:."ASfER THA ASTA 0'-.AO 
• RESEl SWITCH KEYLOCK ANO SPEED POWER 

INDICATORS SUPPORTED 

MCT-TURBO· IO 


IYEAR 
WARRANTY ON 
ltfCl" PROOIJCT§ 

• 	3DDAY 
MONEY BACK 
lilJARANTEE 

• 	 TOLL·FllEE 
TECHNICliL 
§lJPPORT 

• 	 NEXT DAI'AIR 
liHIP AVAILABLE 
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LOW COST r ctXT/AT INTERFACE 
FOR IEEE-488 (G Pln/HPIB) 

• IJ'jCUIDES INSTAJ.l.Alll.J: DOS DgvJO: DR IVER.~ 
• l OF 6 ll'ITERRUPT LEVELS 
• I OF1 OMA CHANNELS 
• UP TO • BOARDS Pl!R COM l'\JTl'.l! 
• CONl'ROUER / TALKER I LISTENER 
• CVSTOM SOfTWAJU!SUPf>ORT AVAii.ABLE 
• COMPATIOLE wmr MOST l& EAlQS SOfTWARE 

PACKAGES FOR IBE IBM PC 
• OUAmTl'Y DISCOU~ 

VISA MC AMEX 

B&C MICROSYSTEMS 

Convert What You Have 
To What You Want I 

PDK51 


The $595 Solution to 8051 

Product Development 


The PDK5 l Is a power1ul and economiclll 
choice for lhe d!M!lopment of 8051-bas&d 
syslems. The PDKS1 Is used with an I BM-PC or 
equivalent and Includes: 

• SIBEC·ll 8052 Basic Mlcroconuoller 
• SXA51 Cross Assembler 
• AOM·Sased Monitor/Debugger 
• PROM Programmer 
• Power Suppl~ 
• Oocumenuuion. Turorial and Mo<e 

Call Nowt (603) 469-3232 

[IBinary Technology, Inc. 
Main SI .. P.O. Box 67, M&riden. NH 03770 

DYNAMIC RAMS 
1MBIT 100!1• $39.00 
51258 IOO!ls $ 8.50 
41464 150ns $ 6.25 
41256 100!18 f;.'iif·1". 
41256 120ns ~iif · 10 

~ 41256 150n$ fi:{if·1111 • 
41264 iSOna $ 8.95 

~4164 150ns ~!iif · 1". 
• ~""'~ 141 PU. 9nwn - ""' 

• ~~~ $466.00 
. 

21C101 """" 1 24.00 
80287·10 IOT!HI .-.00 710l12 """' 1 1~(1) 

80287-8 ..... S236.00 .,... ....... ...... 
llOZ87.. """' S l!ie.00 = """' ."""' _,,, ........ S lllUJO 

,,.,. 
"'°" ..... 

_,.2 ..... $145..00 
..,,,,,. - ..... _, ...... S102.00 
.,.,... 

"""' ......,.. ...... .....V-30 .,,... • 1275 •LJIAMIV·20 ....... • 1700 ..... ·y.zo ..... s 8.60 - ,..,.. 

Cirr:lt 139 011 Rladtr S.rrin Canl 

• Multi-user Darabasel 
• Powerful! 
• Multiple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing! 
• Full Dealer Support! 

D<tt~nc.. ~ •' r1.).1(·m."lt~ o OJL1 Ac1.t:~\ 

Dealer lnqumes lnv1red 

14000 T I J•.1ph Road 
Sou nf1t>lcl M1< h1y.m 48034 UY\ 

13131 35z.23q5 

1iPC-HOOKER. 

A powerful and easy to use connectivity tool 
That le1s you hook 1oge1her any two IBM PC 
compatible computers and transfer files in 
ei1ner dlrecllon at speeds exceeding 115.000 
baud. 

/ 	 Serial and parallel 
Two way transfers 
DOS organizer 
Full text edil ing 
Modem suppon 
Print facility 
Universal serial cable 
SY•" and 3\li' disks 
PS/2 ready 

Complete only $59.95 
To order call 1-800-883-S4SS 

AMICA 
102 S. Main Street Park Ridge, IL 60068 

~•-.~Sure 

it's insutwlP 


SAFEWARE~ !~ranee provtcie; full 

replacement of hardware, media and 


purchased software. As li1~e as $39/yr. covers: 

• Fire • Theh • Power Surges 


• Earthquake • Waler C>amage • Auto Accident 


For information or immediate coverJge call· 


1-800-848-3469 

In Obio call l-614·262-0559 

@IR) 

WEWARE. T/w l11S11ro11Cl! .~n· /11c. 

GANG/SET ModollJS-E 1995... 
(E)EPROM ONo'- 5345' 

MULTI PROGRAMME RS l M 

• Model 135 •so SET P1ogrommer. GANG Dupbcol0<. 
& UNIVERSALOOVICe P1ogrommet. 

• P1og1om> vtrtuoUy oll 24, 28. & 32-pin (EJEPllOMs 
• RAM c>Wndoblc o 2/v\eg<>Bytc 
• Opttonol wppori 10< •0-pm EPROMs. Bipolar 

PROMs .• 10 pon Mlcms, & IEIPlD/GAllf PIA 
Dev>ccs 

• t8-Mon1h WARRANTY & 12-Monrh FREE Ol!Vt<e 
Updo1es 

1-800·523-1565 
In Florida, 1-407-994-3520 

"'rwwwwww----• llTTIK CO<pOf'Cllioft~ 10215R._.0. llocoR--.fl33481 
fAX ~ .00711'1• 361S i.r.. •99936'18YTV: 

' IVS '''"'' ..... I 



EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns. or news tories in lhi i ue 


Each reference is to the first page of the article or ection in which the company name appears 


lNQ lRY II COMPANY PAGE LNQ IRY II COMPANY PAGE INQUIRY II COMPANY PAGE 

939 
900 

752 

781 
769 
883 
941 

ACTIVISION .................. ... . ..... . 191 
ADC & ASSOCIATES ................. 171 
ADDISON-WESLEY .............. 11. 51 
ADVANCED LOGIC 

RESEARCH .. ......................... 67 
ADVANCED MICRO DEVICES . .. . 263 
ADVA CED SOFfWARE ... .. . ....... 67 
ALF PRODUCTS ........................ 67 
AMDEK . .. . ........ ............ ...... . .. 121 
ANTIC PUBLISHIN0 ...... .. ......... 191 

888 
889 
890 

753 
773 
787 
789 
901 
910 

APPLE COM PUTER .. .......... 11. 134. 
213 ,239 

APPLIED REASON I G ...... .. ....... 11 
ARCHE TECHNOLOGIES .... ........ 67 
ARJTY ........................ ... ......... 67 
ASHlD -TATE .... ... .. .... 67 , 102 , 171 

785 

944 
780 

754 
934 
783 

AT&T ............................. .. ...... . II 

BAE BOOKS . .. ....................... 191 
BORLAND 

I TER ATIO AL.. ...... .. ... 67. 213 
BRODERBU D SOFTWARE ........ 191 
BUTlD WARE ..... . .............. .... . 67 

CALCOMP .............. .. ............... 67 
CCI ........... .. ..........................275 
CH RO OS SOFTWARE ............... 67 

COMING UP IN BYTE 

PRODUCTS rN PERSPECTIVE: rN DEPTH: 

For June, our Product Focus will explore the high and low bit · of 13 
9600-bit-per- econd modem . 

System reviews commence with Advanced Logic Research ' Flex Cache 
20386 system, which is claimed to be faster and le s expensive than the 
Compaq Deskpro 386120. Our review should be revealing. This is followed 
by a look at 1wo hard-di k-drive-equipped laptop : lhe NEC MultiSpeed HD 
and Hewlett-Packard' Vectra CS Model 20. 

In hardware reviews, we show what can be done if you want an 80386 
system wirhout buying a whole new computer. Replacement motherboards are 
an increasingly popular aJtemative. We'll take a look at example from 
Fortron , Mi ronics , Tum-Point America, and Whole Earth Electronic . 

The AST Mac286 installs in your Mac II and gives you the option of 
runni ng DOS program with a urprisingly high degree of compatibility. 

IBM's OS/2 is covered in software reviews. How does it differ from the 
ver ion for compatibles? What can you expect your DOS software to act like? 

ProBAS i a $99 collection of over 200 ubroutines , callable from BASIC , 
that give you useful new control over your computer. 

Our application reviews begin with a compari on of 4th Dimension and 
Double Helix database packages. continue with a comparison of Surpas and 
Quanro preadsheets for MS-DOS machines, and culminate with a review of 
Q-Calc a spreadsheet for Unix machines. 

Short Takes for June include AJdus's Freehand graphics package, ational 
Dac.acomputer 's hand-held , MS-DOS-compatible Datacomputer 3.0, 
Supermac Software'· new Pixel Paint drawing program, Peter Norton's 
OS/2, TOPS 2.0 networking software, and Infostructures' PopDrop and 
Waterworks' RAM Lord . 

ln Computing at Chaos Manor , Jerry Poumelle introduces a new member 
of the family, Zanna Lee, the Zenith Z-386. In Applications Only , Ezra 
Shapiro appUes hi unique poinl of view to ubject of common interest to 
microcomputer users. 

BYTE takes special pride this month 
in presenting the fir t of its new 
benchmarks . An ar1icle by Rick 
Grehan, Tom Thompson, Curt 
Franklin, and George Stewart-the 
designers and programmers of our 
new suite of tests-provides an 
analysis of what they 've done and 
what you can gain as a result. Since 
it's an area with direct and obviou 
importance for the microcomputer 
community . BYTE ha decided to 
cake an active leadership position by 
formulating new, accurate method 
for measuring perfom1ance. In 
addition. a view of benchmarks
t.heir uccesses and failures- comes 
from Bill Nicholl , an article on how 
to de ign a CPU/FPU/Memory 
benchmark is Ron Fox's 
contribution, and a critique of . ome 
microcomputer performance tests 
will be presented by Al Aburto. 

FEATURES: 

In the Circuit Cellar. Steve Ciarcia 
begin the first of a two-part project 
on a biofeedback monitor. Dick 
Pountain takes a look at the 
technology of the Abaq transputer . 
Peter Wayner 's article is on 
factorfal-base representations, and 
David Fox pre ent a piece on 
memory management ia C. 
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To get further information on the products advert ised in BYTE, fill out 
the reader service card by circl ing the numbers on the card that cor
respond to the inquiry number listed with the advert iser. This Index 
is provided as an additional service by the publisher. who assumes 
no liability for errors or omissions. 

READER 
SERVICE · Correspond directly with company 
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5 A +LMEIER VOGT 215 
6 A+LMEIERVOGT 217 
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8 ADOBE . . . . 148,149 

10 ADVANCED COMP. PROD. 354,355 
11 ADVANCED LOGIC RESEARCH 8,9 
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13 AK SYSTEMS 339 

' ALLEN SYSTEMS 218 
15 ALPHAMICAO 147 
16 ALPHA MICRO 147 
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29 ASYST SOF1WARE TECH .. 17 
30 ATI TECHNOLOGIES 132,133 
31 ATRON . . . . 66 

' AVOCET 348 
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BYTE sue.SERVICE 383 
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52 CANETICS . . . . .. . . 352 
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55 CENTROID CORP 350 

' CLEO SOFTWARE . 1 52 
56 CLUB AMERICAN TECH 1~.189 
57 CNS INC. 201 
58 CNS INC. . . 201 
59 COEFFICIENT SYS CO 96 
60 COGITATE .. 361 
61 COGITATE 344 
62 COMPl'CT DISK PROO INC. . 292 

' COMPN:lCOMP CORP 100,1 01 
84 COMPUSAVE . . 345 
85 COMPUTER AGE LTD. . . . 352 
66 COMPUTER BOOK CLUB.THE 289 

' COMPUTER CONTINUUM 352 
67 COMPUTER EXPO , 223 
88 COMPUTER MAIL ORDER 20,21 
69 COMPUTER SPORTS WORLO 94 
70 COMPUTER SURPLUS STORE 341 
71 COMPUTER WAREHOUSE 39 
72 COMPUTER WAREHOUSE 39 
73 COMP. OISC WAREHOUSE 216 
74 CONTECH .. 3'4 
75 covox .. 341 
76 CPTCORP 198 
n enc INTERNATIONAL 183 
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79 CUESTA SYSTEMS 123 
80 CUESTA SYSTEMS . . 123 
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82 CYBER RESEARCH 344 
83 DATAACCESSCORP 259 
84 DATA TRANSLATION 47 
85 DATA TRANSLATION 247 
86 09 FAST 54 
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94 DISKS TO GO 343 
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96 ECOSOFT .. 274 
97 EDA CORP. 59 
98 ELECTRONE 52 

101 ELLIS COMPUTING INC. 44 
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103 EMERSON ELECTRIC . 238 
104 ENGINEERS COLLABORATIVE 343 
105 EVEREX SYSTEMS 25 
106 EVEREX SYSTEMS 25 
107 EVEREX SYSTEMS 27 
108 EVEREX SYSTEMS 27 
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111 EVER EX SYSTEMS 31 
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114 FLAGSTAFF ENGINEE AING 190 
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116 FORTAON INC. 30 
117 FOATRON INC. . . 30 
11 8 FOX SOFTWARE 23 
119 FTGDATA SYS. .. . . 341 
123 GENOA SYSTEMS CORP 79 
124 GOLDEN BOW 343 
125 GRAFPOINT 344 
126 GREAT SOFTWESTERN 94 
127 GTEK INC. 98 
128 GTE!< INC. . . 98 

' HARMONY COMPUTERS 24 
129 HAYES MICAOCOMP. PROO 95 
338 HENSE & PARTNER . . 309 
130 HEACULESCOMPUTER 236 ,237 
131 HERCULES COMPUTER 236,237 
132 HEWLETT·PACKARO 179 
133 HEWLETT-PACKARD 181 
134 HEWLETT·PACKAAO 183 
135 HITECH EQUIP CORP 344 
136 HONEYWELL . 85 
137 HORSTMANN SOFTWARE 287 
138 HUMMINGBIROCOMM. 185 
139 l.C. EXPR ESS 381 
140 IGC .. 105 

INTECTRA . . 341 ,30 
141 INTEGRAND AES. CORP. 182 
142 INTELCORPORATION 82 ,83 
143 10 TECH 178 
144 IOTECH . . 350 
145 JADE COMPUTER PRODUCTS 353 
146 JAMECOELECTAONICS 334 ,335 
147 JAWIN COMPUTER PACO. 350 
148 JAWIN COMPUTER PACO. 350 
149 JKL 344 
150 JOHNWILEY&SONS 43 
151 JPI MODULA 80 ,81 
152 J.D.A. INSTRUMENTS 225 
153 J.O.R. MICAODEVICES 358,357 
154 J.D.R. MICACDEVICES 358,359 

• J .D.R MICAODEVICES 360 
155 KAOAK PRODUCTS LTD 322 
158 KEASYSTEMS 341 
157 KEASYSTEMSLTD 44 
158 KILASYSTEMS 312 
159 KNOWLEDGE GARDEN INC 272 
160 KONAN 125 
161 KONAN . . 125 
182 LAHEY COMPUTER SYSTEM 200 
183 LATTICE INC. 2.27 
164 LAWSON LABS 343 
165 LIN KCOMP GRAPHICS 218 
344 LOGICAL OE\/lCES . 323 

Inquiry No. Page No. 

345 LOGICAL DEVICES 323 
167 LOGITECH INC 73 
168 LOGITECH INC 73 
1611 LOGITECH INC 74,75 
170 LOGITECH INC. 74,75 

' LOTUS DEV CORP. 145,1 46 
MACMILLAN BOOK CLUB INC 33 

171 MANX SOFTWARE SYSTEMS 97 
172 MAP INFO 16 
173 MARK WILLIAMS 28 
174 MASTERSOFT 218 
175 MATHSOFT 69 

MAXELL DATA PRODUCTS 7 
MCGRAW-HILL INFO 260 ,261 
MCGRAW·HILL NEWS 313 
MCGRAW-HILL NRI 305 

176 MEAD COMPUTER 347 
1n MEDIA CYBERNETICS 170 
178 MEDIA CYBERNETICS 170 
1 79 MEGASOFT 345 
180 MEGATEL 291 
181 MEP (MICRO ELEC PROD ) 218 
182 MERRITT COMPUTER 292 
326 MICRO 1 311 
1el MICROCOM SYSTEMS 26 

MICROMINT 314 
184 MICROPLOT 218 
187 MICROPROCESSORS UNLTO 348 

MICROSOFT CORP 117 
190 MICAOSOFTCORP 118, 119 
191 MICROSOFTCORP. 118,1 19 
192 MICROSOFT CORP 120 
193 MICROSOFTCORP 120 
194 MICAOSOFT CORP 250,251 
195 MICAOSOFTCORP. 250,251 
1G6 MICAOSOFTCORP 281 
197 MICROSOFTCORP 281 
321 MICAOWAY 195 

' MICAOWAY . 235 
322 MITSUBISHI lU,165 
323 MITSUBISHI 164, 165 
199 MIX SOFTWARE 241 
200 MOJAVE SCADA 348 
201 MONTGOMERYGRANT 340 
202 M.H.I. 38 
203 NATIONALINSTRUMENTS 141 
204 NATURAL MICROSYSTEMS 282 
208 NEC INFO. SYSTEMS Cll l 
207 NOATHGATE COMP SYS 56,57 
208 ORTHGATE COMP. SYS. 58 
327 OASYS 307 
328 OASYS . . 307 
209 ON·LINE ACCESS 270 ,271 
210 ON·LINE STORE 349 
211 ON-TARGET ASSOC 350 

' ORACLE CORP. 17 
212 ORION INSTRUMENTS 64 
213 OSBORNE/MCGRAW-HILL 243 
214 OSBORNE/MCGRAW-HILL 293 
216 OSBORNE/MCGRAW-HILL 322 
216 PACIFIC COMPUTER 349 
217 PACIFICCOMPUTER 349 
218 PARASYSTEMS 111 
219 PATTON&PATION 34 
325 PAUL MACE 113 
220 PC EXPO 188, 189 
221 PC PLUS 204 
222 PCPI 158,159 
223 PCPI . . . . 158,159 
226 PERIPHERAL TECHNOLOGY 350 
227 PERISCOPE COMPANY 210 

50 PERSOFT 8 7 
228 PERSONAL TEX 124 
229 PERSTOR 246 
230 PERSTOR 246 
231 PETER NORTON 187 
232 PETER NORTON 187 
233 PRl'CTICAL PERI PH 55 
329 PRIME SOLUTIONS 91 
234 PRINCETON GRAPHIC SYS. 203 
235 PROGRAMMABLE LOGIC 350 
238 PFKJGRAMMER'S CONNECTION 37 
237 PROGRAMMER'S PARADISE 40,41 
238 PRQGAAMMER'SSHOP 197 
331 PST 53 
240 OUA TECH 346 
241 QUA TECH 346 
242 QUA TECH 346 
243 QUA TECH 346 
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244 QUA TECH 346 
245 QUA TECH 346 
246 QUA TECH 346 
247 QUA TECH 346 
248 QUA TECH 348 

' OUAIO SOFlWARE 290 
249 OUALSTAR 348 
250 QUANTUM 231 

' OUARTERDECKOFFICESYS 166 
251 QUARTERDECK OFFICE SYS 167 
252 QUARTERDECK OFFICE SYS 187 
253 QUICKSOFT 130 
254 QUINTEL TECH 348 
255 RADIO SHACK CIV 

RAIMA CORP 35 
256 RAINBOW TECHNOLOGIES 229 
257 RAINBOW TECHNOLOGIES 229 
258 RAMBENDERS 312 
259 REAL TIME DEVICES 348 
332 RIX SOFlWORKS INC 93 
333 RIX SOFTWORKS INC 93 
260 ROSE ELECTRONICS 348 
261 ROSE ELECTRONICS 348 
262 RR SOFTWARE 161 
263 SAFEWARE 361 
264 SALINON 60 
265 SCHWAB COMPUTER CENTER 350 
266 SCIENCE & ENG . SfW 199 
267 SEAGATE TECHNOLOGY 131 
268 SEAGATE TECHNOLOGY 131 
269 SEALEVEL 361 
270 SILICON SPECIALTIES 252 
271 SILICON SPECIALTIES 252 
272 SN'W ELECTRO ICS 46 
273 SOFTAONICS 352 
274 SOFTWARE DEV SYSTEMS 244 
275 SOFTWARE LINK l 9 
276 SOFTWARE LINK 19 
277 SOFTWOALD . . . .. 348 
278 SOLUTION SYSTEMS 197 
279 SPECTRUM 22 1 
280 SPSS 155 

4 STANFORD SYSTEMS 126 
281 STSC INC 45 
282 STSC INC 277 
283 SUPER FUND FINANCIAL 46 
284 SUPERSOFT 92 
285 SWFTE 109 

SYSGEN INC 139 
287 SYSTEM DESIGNERS IN L 286 
288 TALKING TECH 348 
335 TATUNG CO. OF AMERICA 283 
289 TCI SOFTWARE 113 
290 TEAM TECH 245 
291 TELEBYTE TECHNOLOGY I C 59 
337 TELEVIOEO 301 
293 TIGERTAONICS INC 361 
294 TIGERTACNICS INC. 29 1 
324 TIMELINE 319 

' TOSHIBA AMERICA INC. 206 
295 TOUCHBASE SYSTEMS INC 196 
296 TRANSEC SYSTEMS 193 
297 TURBO POWER SOFTWARE 194 
298 TXM . INC. 284 
299 TYSTAR MANUFACTURING 339 
300 UNIVERSAL DATA SYSTEMS 61 

' VERMONT CREATIVE SfW 249 
301 VIZIFLEX SEELS 343 
302 VOYETRA TECH 339 
303 WAREHOUSE DATA PROD 209 
304 WATCOM C 13 
305 WELLS AMERICAN 15 
306 WESTERNTELEMATIC 174 
307 WESTERN TELEMATIC 174 
308 WH ITE CRANE SYSTEMS . 173 
309 WHITEWATER GROUP. THE 202 
310 WINTEKCORP 5 
311 WINTEK CORP 339 
312 WOROCAAFT 184 

• WORTHINGTON DATA SOLNS 42 
313 WP ELECTRONICS 248 
314 W.P. ELECTRONICS 248 
315 XELTEK 315 
316 ZEOS INT'L 338 
31 7 ZERICON 345 
318 ZORTECH 99 
3 19 Z-WORLO 352 
320 Z·WORLD 352 
· Correspond d irectly with company 
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Advertising Supplement included with th is issue: 
Selective Software (U.S. Subscribers) 

READER 
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Inquiry No. PllQO No. 

INTER NATIONAL SECTION 68 Al -40 
No domeotlc inquiries please. 

376 AL DOWN LOA.DING 88A·3 
377 ANALYTICAL ENGINES 88A-40 
378 BCL 88A-40 
379 BIX ... 88A·27 
380 BYTE BITS 88A-40 

" BYTE CIRCULATION 68A-26 
BYTE MARKETING 88A-32 
BYTE SUB. MESSAGE 88A·38 
BYTE SUB SERVICE 88A-18 
CAL END 88A·29 

381 CAS COMPUTER POiNT . 88A-40 
382 CLARION SIWCORP. HA-25 
383 COMPUADD .... 88A-2 
384 CONNEXIONS 88A-40 
385 CREATIVSOFT .. SllA-40 
386 CUBIX 88A·19 
387 DATAMAN .... 88A·9 
388 DDF .. 88A·20 
413 EMERALD SYSTEMS 88A·23 
414 EMERALD SYSTEMS 88A·23 
389 FACIT AB 88A 14, 15 
390 GAMMA PRODUCTIONS 88A·13 
391 GAMMA PRODUCTIONS . 88A-13 
392 GOLTEN VERWER ..... . 88A_.O 
393 GREY MATTER ..• 88A-35 
394 GTCO . . 88A·7 
395 HOPE CIRCUIT ' 88A·20 
396 LEXICON 88A·12 
397 LOGIC PAOG . ASSOC 88A-10 
398 MAYFAIR MICROS 88A·21 

" MICROMINT BBA·39 
399 MICAOPHARE 88A-16 
400 NEURAL WARE . .... . .. . 88A·18 
401 NIPPON COLUMBIA BBA-11 
412 NOVELL 88A·31 

Inquiry No. 1'119e No. 

402 PECANSIW 88A·3 
403 PRECISION DATA 88A·40 

ROBT TINNEYGRAPHICS 88A-37 
SOFTUNE CORPORATION 8BA·17 

404 SOFTWARE F.<>CTORY 88A·1 
405 S-100 88A-33 
406 S· 100 88A·33 
407 TRIANGLE DIGITAL 88A-3 
408 USA SOFTWARE 68A· 5 
409 WARREN POINT 88A-40 
410 WIPPERMANN COMPUTER88A-10 
411 W0AKV1Sl()N SCIENTEK CORP 88A-20 

REGIONA.L SECTION 

NonhH11 88 NE 1-12 

484 APPLIED PROG. ELECTR. 88NE-7 
482 AUSTIN COMPUTER SYS. 88NE·1 
485 COMM. RESEARCH GAP 88NE-6 
476 COMPUTER AGE 88NE·12 
477 DIGICOM TECH 88NE-10 
478 FIRST MICRO 88NE·9 
479 F&W COMMUNICATIONS . 88NE·11 
480 HORIZON SALES 88NE-5 
481 LOWELL CORP 88NE·4 

' MICROMINT 88NE·8 
483 NEURALWARE S8NE-2 

PC LINK 88NE·3 

PeclflcCoasl 88 PC 1-16 

488 ALTEC TECH.CORP 88PC-2 
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489 ATLANTIC RESEARCH CORP • 
TE MPEST DIVISION 88PC·5 

490 COMPUTER LANE 88PC-13 
01 COMPUTOWN 88PC-7 
492 EMERALD SYSTEMS 88PC-9 
493 EMERALD SYSTEMS 88PC-9 
494 EXECUTEK PRODS , INC. 88PC-6 
504 INMARINC 88PC-8 
495 LOGIC TREE COMP. CTRS. 88PC·1 
498 LUGARU 88PC·8 

MCGRAW-HILL BOOKS 88PC- 10 
497 MECA 88PC-4 
498 MECA ... . 88PC-4 

MICROMINT 88PC-1 2 
499 MICROS TAR 88PC-1 I 
500 MICROSTAR 88PC-tt 

ROBT TINNEYGRAPHiCS88PC-14 
501 SFMICRO 88PC·16 
502 SURAH 88PC-15 
503 TATUNG SCI. & TECH. 88PC-3 

Midwest 88MW1·12 

508 ALTEX ELECT. 88MW-9 
COM?. BUYING SERVICE 88MW-3 

509 CORTEX CORP. . 88MW·7 
510 DIGITAL FRONTIERS 88MW-10 
51 I GATEWAY 2000 88MW· 1 
512 KEITHLEY DAC 88MW-4 

MCGRAW·HILL BOOKS . 116MW·1 1 
MICROMINT 88MW-12 

513 NAN.AO . 88MW·5 
514 NAN.AO 88MW-5 
519 PE.ACHES ENTERPRISE.S 88MW·6 
51 5 PRECISION DATA PRODS. 88MW·6 

ROBT TINNEY GRAPHICS 88MW-8 
516 Y E S MULTINATIONAL SSMW-2 

Inquiry No. Page No. 

Sou11\e..1 88 SE 1·8 

521 CORTEX CORP 88SE-7 
522 GATEWAY 2000 88SE·1 
523 HARD DRIVES INTL 88SE·3 
524 HARD DRIVES INT'L 88SE·3 
525 KNAPCO 88SE·5 
526 LIBERTY SOFTWARE • 88SE-6 
527 MERLIN PUB. GROUP 88SE-4 
528 MICRO EOUIP CORP 88SE·6 
529 NANA() 88SE-8 
530 NANKl 88SE·8 
531 RELIABLE SOURCE INC 88SE·2 
532 RELIABLE SOURCE INC. 88SE·2 

Mld-AUanllc 88M/AT1 ·8 

BYTE TIPS 88M/ AT·6 
543 COMM RESEARCH GRP. 88M/AT-7 
537 KEITHLEY OAC 88M/ AT-4 
538 MEDIA SPEAK 88M/ AT-2 
539 MICRO EQUIP. CORP 88M/AT·6 

MICAOMINT a&M/AT·8 
540 OWL COMP SERVICES 88M/AT·S 
541 SF MICRO 88MIAT·I 
542 SU RAH 88M/AT-3 

Sou1hwea1 88SW1·8 

547 ALTEX ELECTRONICS 88SW· 1 
BYTE TIPS 88SW-4 
COMP. BUYING SERVICE 88SW·3 

548 KEITHLEY O>C 88SW·2 
MCGAAW·HILL BOOKS SBSW-5 
MICROMINT 88SW·8 
ROBT TINNEY GRAPHICS 88SW·6 ,7 

• Correspond dttecrly w1rh company 
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To get further information on the products advertised in BYTE, !ill out 
the reader service card by circling the numbers on the card that cor
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no liability for errors or omissions. 

READER 
SERVICE • Correspond directly with company 

Index to Advertisers by Product Category 


Inquiry No. Pllge No. 

HARDWARE 

AODINS 

17 ALPHA PAOOUCTS COMPANY 351 
20 AMERICAN ADVANTCCH 339 
31 ATl'ION 66 
38 B & C MICROSYSTEMS 381 

BINARY TECH 361 
53 CAPITAL EQUI PMENT 201 
85 COMPUTER AGE LTD . 352 

388 CUBIX .. .. . .... ... ..... BBA-19 

S4 DATA TRANSLATION . . . . . . 47 
U DATA TRANSLATION .. 2'7 

107 EVE REX SYSTEMS . 27 
108 EVER EX SYSTEMS .... 27 
123 GENOA SYSTEMS CORP. . . 79 
3'4 GTCO 88A·7 
130 HERCULESCOMPUTER 238,237 
131 HEACULESCQMPUTER 2.38,237 
135 HITECH EQUIP CORP. 3-U 
142 INTEL CORPORATION . . 82,83 
143 IQ TECH . . . . . .. .. ... 178 
1« 10 TECH .. .. . . . ........ 350 
512 KEITHLEY OAC . 88MW-• 
537 KEITHLEY 0AC HM/AT_. 
548 KEITHLEY OAC 88SW·2 
180 KONAN . . .. 125 
181 KONAN 125 
3!Hl LEXICON . UA·12 
32 1 MICAOWAY . 195 

MICAOWAY . . . . . .... . . 235 
513 NANNJ . . . ..... 88MW·5 
514 NANl'O . . . .. .•.. 88MW·5 
529 NANAO 88SE-8 
530 NAN.ta . . . . 88SE-8 
203 NATIONAL INSTRUMENTS . . . 141 
215 OSBORNE/MCGRAW-HILL . . . 322 
227 PERISCOPE COMPANY ... . 210 
2:29 PEASTOR . . .. 2•& 
230 PEASTOR . . . 2'8 
2•0 QUA TECH 346 
241 QUA TECH .. 346 
242 QUA TECH . . • • . . . . . 346 
243 CUA TECH . . . . 348 
244 QUA TECH . . . 346 
245 QUA TECH . . . . . . 3-46 
248 QUA TECH . 3-48 
248 QUA TECH 348 
2111 TAU<ING TECH 3~ 

347 	 DRIVES 

62 COMPACT DISK PROO. INC ... 292 
289 SEALEVEL . . . . . . . . . . 381 
294 TIG ERTFION ICS INC. 291 

348 HARDWARE PROGRAMMERS 

23 APROTEK . . . . . . . . . . . . 345 
' 	 AVOCET 348 

37 B & C MICAO SYSTEMS . . . . . 339 
48 BP MICROSYSTEMS 341 
51 BYTCK CORP. 361 

387 DATAMAN . ... . . .. 98A·9 
127 GTEK INC . ............ . ..... 98 

129 GTEK INC. . . . . . . . . . . . . . . . 98 
185 LINK COMP. GRAPHICS . . 218 
344 LOGICAL DEVICES . . . . . 323 
345 LOGICAL DEVICES . 323 
235 PFIOGRAMMABLE LOGIC 350 
315 XELTEK . 315 

349 INSTRUMEHTATION 

52 CANETICS . . . . . . . . . . . . 352 
152 J.D.R. INSTRUMENTS . - __ 2:25 

Inquiry No. Pllge No. 

512 KEITHLEY OAC 88MW_. 
537 KEITHLEY OAC 88M/AT-4 
548 KEITHLEY DAC . . . . • . . 88SW·2 
184 LAWSON LABS ... . ... .. . . .. 343 
200 MOJAVE SCAOI\ 348 
212 ORION INSTRJMENTS 64 
240 QUA TECH 346 
242 QUA TECH . 348 
247 QUA TECH 348 
259 REAL TIME DEVICES 348 

350 KEYBOARDS/MICE 

38 BARCOOE INDUSTRIES .... - 242 
98 ELECTAONE . 52 

138 HONEYWELL 85 
504 INMAR . . . 88PC-8 
157 KEA SYSTEMS LTD. . . • . . . . . 4-4 
208 NORTHGATE COMPUTER SYS. 58 

351 MASS STORAGE 

13 AK SYSTEMS . . 339 
15 ALPHA MICRO .•... .. . 147 
111 ALPHA MICRO . . . .... . ... .. 147 
39 BASF .. • 10 
62 COMPACT OISK PROO. INC 292 
74 CONTECH . . . . . . . . 344 

388 DOF . . . . . .. . . . . . . . ... - . 88A·20 
492 EMERALD SYSTEMS .. 88PC-9 
493 EMERALD SYSTEMS 88PC.9 
109 EVEREXSYSTEMS _. 29 
110 EVEREXSYSTEMS . 29 

MAXELL DATA PRODLICTS 7 
401 NIPPON COLUMBIA .. 88A·1 I 
403 PRECISION.DATA .. 88A·40 
249 OUALSTAR . 348 
287 SEAGATE TECHNOLOGY 131 
2611 SEAGATE TECHNOLOGY ... 131 

SYSGEN INC .. .. . . . _ ...... . 139 

MISCELLANEOUS 

34 
35 
55 

' 
3114 

79 
80 

102 
103 
480 

141 
497 
498 
218 
258 
257 
301 

352 

30 
54 

105 
108 
129 
233 
290 
295 
300 

353 

B & B ELECTRONICS . . . . 218 

B & C MICRO SYSTEMS ... __ . 324 

CENTROID CORP. . ..... 350 

COMPUTER CONTINUUM . _ 352 

CONNEXIONS . . BBA-40 

CUESTASYSTEMS . 123 

CUESTASYSTEMS 123 

EMERSON ELECTRIC ..... 238 

EMERSON ELECTRIC . . . .. 238 

HORIZON SALES .. 88NE·5 

INTECTRA 341 

INTEGRANORES. CORP ... 182 

MECA . . . . . . .. . _.. 88PC.4 

MECA . 88PC-4 

PAAASYSTEMS 111 

AAINBON TECHNOLOGIES 2:29 

RAINBOW TECHNOlDGIES . 229 

VIZIFLEX SEELS . . . . . . ... 343 


MODEMS/MULTIPLEXORS 

ATITECHNOLOGIES . 132,133 
CENTRAL COMP. PROD 344 
EVEREX SYSTEMS 25 
EVEREX SYSTEMS . . . . .. . 25 
HAYES MICROCOMP. PROO. 95 
PRACTICAL PERIPH 55 
TEAM TECH . . . . _ 245 
TOUCHBASE SYSTEMS INC. 196 
UNIVERSAL DATA SYSTEMS 61 

MONITORS 

78 CPTCORP. . . 188 
n CTX INTERNATIONAL 183 
78 CTX INTERNATIONAL __ . _ 183 

Inquiry No. Pllge No. 

322 MITSUBISHI 164, 165 
323 MITSUBISHI ...... .. . 164,1115 
234 PRINCETON GRAPHIC SYS . .. 203 

373 NETWORK HARDWARE 

489 ATLANTIC RESEARCH CORP • 
TEMPEST DIV. . . . 88PC·5 

40 BAYTECHNICALASSOC 233 
CLEO SOFTWARE . . 152 

61 COGITATE . .. . . .. .. . . . 344 
413 EMERALD SYSTEMS ... 88A·23 
414 EMEAALOSYSTEMS 88A·23 
130 HERCULESCOMPUTER 238,237 
131 HEACULESCOMPUTEFI _ 238,237 
138 HUMMINGBIROCOMM. . 185 
204 NATURAL MICROSYSTEMS 282 
412 NOVELL . .. . .. . .. .. 88A·31 
242 QUA TECH 348 
245 QUA TECH 346 
24& QUA TECH :?46 
241 QUA TECH . . . . . . . . . . . . . 348 
280 ROSE ELECTRONICS 348 
281 ROSE ELECTRONICS 3411 
291 TELEBYTE TECHNOLOGY INC. 59 
308 WESTERN TELEMATIC . _ 174 
307 WESTERNTELEMATIC . 174 

354 PAINTERS/PLOTTERS 

18 ALPSAMEAICA 150,151 
19 ALPSAMERICA . 150,151 

389 FACIT AB l!.8A·14,15 
132 HEWLETT-PACKARD . 179 
133 HEWLETT·PACKARD .. . 181 
134 HEWLETT-PACKARD .. . .. 183 

' INTECTRA . . . 343 
206 NEC INFO SYSTEMS . . . CHI 
327 OASYS . . . . .... . . 307 
328 OASYS . .... .. .... .. _. 307 
222 PCPI . 158.159 
223 PCPI 158, 159 
280 ROSE ELECTRONICS . 348 
281 ROSE ELECTRONICS . 348 
317 ZERICON . . . 345 

355 SCANNERS/OIGITIZERS 

113 FLAGSTAFF ENGINEERING 1110 
114 FLAGSTAFF ENGINEERING 1~ 

356 SOFTWARE SECURITY 

20 AMERICAN ADVANTECH 339 
75 C(NOX . 341 

494 EXECUTEK PAOOS . INC. 88PC~ 
157 LOGITECH INC. 73 
188 LOGITECH INC . 73 
189 LOGITECH INC 74,75 
170 LOGITECH INC 74,75 
399 MICROPHARE 88A·16 
247 QUA TECH . . . . 345 

357 	 SYSTEMS 

11 ADVANCED LOGIC RESEARCH 8,9 
12 ADVANCED LOGIC RESEARCH 8,9 

' ALLENSVSTEMS 218 
488 ALTEC TECH. CORP. 88PC.2 

' AMPRO COMPUTERS INC .... 299 
27 AST RESEARCH . . . . . . 175 
28 AST RESEARCH . 175 
56 CLUBAMERICANTECH .. 188,189 

• COMP.oDCOMP. CORP 100,101 
383 COMPUAOD 88A·2 
476 COMPUTER AGE . _. 88NE·12 
509 CORTEX CORP. _ - .... 88MW· 7 
521 CORTEXCORP __ . 88SE· 7 
88 DELL COMPUTER . . . . . 48,49 

Inquiry No. PllgeNo. 

4n DIGICOM TECH . 88NE·IO 
93 DISKS PLUS . . 310 

I 04 ENGINEERS COLLABORATIVE 343 
111 EVEREX SYSTEMS . . . . 31 
112 EVEREXSYSTEMS . . 31 
116 FORTAON INC. 30 
117 FORTAON INC. 30 
511 GATEWAY 2000 18MW·1 
52.2 GATEWAY 2000 88SE·1 
149 JKL . . 344 
158 KILASYSTEMS ......... . ... 312 
481 LOHELLCORP . ....•... 88NE_. 
180 MEGATEL 291 
328 MICRO ONE . . . .. 311 
499 MICAOSTAR . . ... _ . . . aaPC.11 
500 MICAOSTAA .... . . . . HPC-11 
207 NORTHGATE COMP. SYS.. . 511,57 
540 OWLCOMP SERVICES 88M/AT·5 
218 PACIFICCOMPUTER 349 
217 PACIFICCOMPUTER 349 
226 PERIPHERAL TECHNOLOGY _ 350 
254 QUINTEL TECH ... .. 3411 
255 RADIO SHACK .. , . . . . . . ClV 
285 SCHWAB COMPUTER CENTER350 
541 SF MICRO . HM/AT·1 
501 SF MICRO . .. . ... . . . ... HPC-18 

4 STANFORD SYSTEMS . _ 126 
335 TATUNG CO. OF AMERICA 283 
503 TATUNG SCI . & TECH . 88PC.3 
407 TRIANGLE DIGITAL . 88A·3 
299 TYSTAR MANUFACTURING . 339 
305 WELLS AMERICAN . . . . _15 
311 WINTEKCQRP.... . . ... .. . . 339 
411 WORKVISION SCIENTEK CORP. 88A·20 
318 ZEOS INT"L 338 
320 Z-WOALO 352 

374 reRMINALS 

337 TELEVIDEO . . . . . . . . . . . . . . 301 

SOFTWARE 

358 APPLE2/MAC APPLICATIONS-
SclenUllc/Technlcal 

280 SPSS .. .. ... . .. ..... 155 

359 APPLE2/MAC LANGUAGES 

274 SOFTWARE DEV. SYS. 244 

360 IBM/MSDOS APPLICATIONS
BualntH/Olllce 

3 I ST CLASS EXPERT SYS. .. 188 
7 A + L MEIER VOGT 219 
8 ADOBE . 148, 149 

26 ASHTON-TATE .. 83 
42 BORLANO INT'L cu 
43 BORLAND INT'L . .. cu 
44 BORLAND INT'L . 1 
45 BORLAND INT'L 1 
46 BORLANO INT'L . 71 
47 BORLAND INT'L . .. . . - . - ... 71 
M COGITATE . ...... . . .. . .. 361 
83 DATAACCESSCORP. 259 
86 DB FAST . 54 

338 DESTINY TECHNOLOGV 287 
118 FOX SOFTWARE .. 23 
119 FTG DATA .... .. . . .. .... 341 
194 MICAOSOFTCOAP. 250,251 
195 MICAOSOFTCORP. 250,251 

• ORACLE CORP . . n 
219 	 PATTON & PAnQN 34 

' RAIMACORP•.... 35 
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Advertising Supplement included with th is issue : READER 
Select ive Software (U .S. Subscribers) 

SERVICE 
Inquiry No . Page No. 

531 RELIABLE SOURCE INC 88SE·2 
532 RELIABLE SOURCE INC 88SE·2 
293 TIGERTRONICS 381 

361 IBMIMSDOS APPLICATIONS
Sclentlflc/Technlcal 

29 ASYST SOFTWARE TECH. 17 
52 CANETICS 352 
96 ECOSOFT 274 

392 GOLTEN VERWER 88A-40 
137 HORSTMANN SOFTWARE 267 
175 MATHSOFT 69 

• QUAID SOFTW'.RE 290 
279 SPECTRUM 221 
281 STSC INC. 45 
289 TCI SOFTWARE 113 

362 IBM/MSOOS APPLICATIONS
Mlsc.ellaneous 

526 LIBERTY SOFTWARE . 88SE·6 
172 MAP INFO . 18 
174 MASTERSOFT 218 
264 SALINON 80 
296 TRANSEC SYSTEMS 193 

WORTHINGTON DATA SOLNS 42 

363 IBM/MSDOS APPLICATIONS-
Word Proceulng 

390 	 GAMMA PRODUCTIONS 88A·1 3 
391 	 GAMMA PRODUCTIONS 88A-13 

LOTUS DEVELOPMENT CORP. 145 
LOTUS DEVELOPMENT CORP. 146 

253 OUICKSOFT 130 

364 IBM/MS DOS- CAO 

21 AME'R. SMALL BUS. COMP. 142 
115 FORESIGHT RESOURCES . 262 
128 GREAT SOFTWESTERN 9• 
538 MEOIASPEAK 88M/AT·2 
310 WINTEKCORP. 5 

365 IBM/MSOOS-LAN 

24 AATISOFT 137 
25 AATISOFT 137 

260 ROSE ELECTRONICS 348 
261 ROSE ELECTRONICS 348 

386 IBM/MSOOS- GRAPHICS 

332 RIX SOFTWOAKS INC 93 
333 RIX SOFTWORKS INC 93 

367 IBMIMSDOS-LANGUAGES 

5 A .. L MEIER VOGT 215 
377 ANALYTICAL ENGINES 88A·40 

33 AVOCET SYSTEMS INC. 50 
89 OIGITALK INC 114,115 

101 ELLIS COMPUTING INC 44 
151 JPI MODULA 80.81 
162 LAHEY COMPUTER SYSTEM 200 
163 LATIICE INC 227 
171 MANX SOFTWARE SYSTEMS 97 
173 MARK WILLIAMS 28 
188 MICROSOFTCORP 117 
189 MICROSOFTCORP 117 
190 MICAOSOFTCORP 118,119 
191 MICAOSOFT CORP 118,119 
196 MICROSOFTCOAP 281 
197 MICROSOFTCORP 281 
199 MIXSOFTWARE 241 
325 PALIL MACE 113 
402 PECAN SIW . 8BA·3 
262 R.R. SOFTWARE 161 
282 STSC INC. 2n 
409 WARREN POINT 88A·40 
304 WATCOMC 13 
309 WHITEWATER GROUP. THE 202 
312 WOROCAAFT . 184 

Inquiry No. Pogo No. 

319 Z·WORLO 352 

368 IBM/MSDOS-UTILITIES 

6 A + L MEIER VOGT 217 
31 ATRON 66 
41 BLAISE COMPUTING INC 32 

382 CLARION SIW CORP 88A·25 
57 CNS INC 201 
58 CNS INC . 201 

385 CREATIVSOFT 88A·40 
81 CURTIS INC 310 

124 GOLDEN BOW 343 
125 GRAFPOINT 344 
159 KNOWLEDGE GARDEN INC 272 
397 LOGIC PAOG ASSOC 88A·1 0 
498 LUGARU 88PC·8 
177 MEDIA CYBERNETICS 170 
178 MEDIACYBERNETICS 170 
221 PERISCOPE COMPANY 210 
231 PETER NORTON 187 
232 PETER NORTON 187 
329 PRIME SOLUTIONS 91 

• QUARTERDECK OFFICE SYS 166 
251 QUARTERDECK OFFICE SYS. 167 
252 01..IARTEROECK OFFICE SYS. 167 
404 SOFTWARE FJ>CTORY 88A·1 
2n SOFTWOALD 348 
278 SOLUTION SYSTEMS 197 
28• SUPERSOFT 92 
287 SYSTEM DESIGNERS INT"L 286 
297 TURBO POWER SOFTWARE . 194 

VERMONT CREATIVE SIW 249 
318 ZORTECli 99 

369 IBM/MSOOS COMMUNICATIONS 

22 AMICA 361 
482 ,AJJSTIN COMPUTER SYS . 88NE·1 

• CLEOSOFTWAAE 152 
59 COEFFICIENT SYS. CO. . . 96 

543 COMMUNICATIONS RESEARCH 
GROUP BBM/AT·7 

87 DCS (DIVERSIFIED COMP.SYS) 344 
1S6 KEASYSTEMS 341 
50 PEASOFT 87 

273 SOFTRONICS 352 
308 WHITF. CRANE SYSTEMS 173 

370 OTHER APPLICATIONS
Ml1cellaneou1 

302 VOYETRA TECH 339 

371 OTHER-LANGUAGES 

274 SOFTWARE OEV SYS 244 

372 MAIL ORDER/ 
RETAIL 

10 AOVANCEDCOMP PROO 364,355 
547 ALTEX ELECTRONICS BBSW-1 
508 ALTEX ELECT 88MW·9 

• AMERICAN DESIGN COMP 342 
342 AMERICAN SEMICONDUCTOR 323 
343 AMERICAN SEMICONDUCTOR 323 
484 APPLIED PROO. ELECTR B8NE·7 
341 B & W SYSTEMS INC 269 
378 BCL 88A·40 

49 BUS COMPUTER SYS 338,337 
• CALIFORNIA DIGITAL 321 

381 CAS COMPUTER POINT BBA-40 
485 COMMUNICATIONS RESEARCH 

GROUP 88NE-6 
64 COMPUSAVE 345 

' COMPUTER BUYING SEAV 88MW·3 
• COMPUTER BUYING SEAV 88SW0 3 

67 COMPUTER EXPO 223 
490 COMPUTER LANE 88PC·13 

Inquiry No. Page No. 

68 COMPUTER MAIL ORDER 20,21 
70 COMPUTER SURPLUS STORE 341 
71 COMPUTER WAREHOUSE 39 
72 COMPUTER WAREHOUSE 39 

491 COMPUTOWN 88PC·7 
73 COMP DISC WAREHOUSE 216 

510 DIGITALFRONTIERS 
90 DISC INTERNATIONAL 
91 DISKCOTECH 
92 DISKETTE CONNECTION 
94 DISKS TO GO 

334 DYNAMIC ELECTRONICS 
478 FIRST MICRO 
479 F&WCOMMUNICATIONS 
393 GREY MATIER 
523 HARO DRIVES INT'L 
524 HARD DRIVES INT'L 

' HARMONY COMPUTERS 
338 HENSE & PARTNER 
139 l.C. EXPRESS 

88MW-10 
352 
341 
339 
343 
344 

88NE·9 
88NE·1 I 

88A·35 
88SE-3 
88SE·3 

24 
309 
361 

145 JADE COMPUTER PRODUCTS 353 
146 JAM ECO ELECTRONICS 334,335 
148 JAWIN COMPUTER PROO 350 
147 JAWIN COMPUTER PROO 350 
153 J 0 R MICAODEVICES 356.357 
154 J D.R. MICRODEVICES 358 .359 

• J .0 .A MICROOEVICES 360 
525 KNAPCO 88SE·S 
398 MAYFAIR MICROS 88A· 21 
176 MEAD COMPUTER 347 
179 MEGASOFT 345 
181 MEP (MICRO ELEC . PROD.) 218 
528 MICRO EQUIP CORP 
539 MICRO EQUIP, CORP. 
183 	 MICROCOM SYSTEMS 

MICROMINT 
M!CROMINT 
MICROMINT 
MICAOMINT 
MICROMINT 
MICROMINT 
MICROMI T 

88SE·6 
88MIAT-6 

26 
314 

88A·39 
88MW·12 
88M/ AT·B 

88NE·8 
88PC· 12 
88SW·8 

187 MICROPROCESSORS UN LTD 348 
201 MONTGOMERY GRANT 340 
202 MH I 38 
21 O ON·LINE STORE 349 

PC LINK 88NE·3 
221 PC PLUS 204 
519 PEPCHES ENTERPRISES 88MW·6 
S15 PRECISION DATA PRODS 88MW·6 
236 PAOGRAMMER"S CONNECTION 37 
237 PROGRAMMER'S PARADISE 40 ,41 
238 PROGRAMMER 'S SHOP 197 
266 SCIENCE & ENG SIW 199 
270 SILICON SPECIALTIES 252 
271 SILICON SPECIALTIES 252 
272 SN"W ELECTRONICS 46 

SOFTLINE CORPORATION 88A·17 
542 SURAH 88M/AT·3 
502 SURAH 88PC-15 
405 S· I00 88A·33 
406 S· IOO 88A·33 
324 TIMEUNE 319 
408 USA SOFTWARE 88A·5 
303 WAREHOUSE DATA PROO 209 
410 WIPPERMANN COMPUTER 88A·10 
313 WP. ELECTRONICS 248 
314 W.P. ELECTRONICS 248 
516 Y.E.S.MULTINATIONAL 88MW·2 

375 EDUCATIONAL/ 
INSTRUCTIONAL 

BYTE CIRCULATION 296 
BYTE CIRCULATION 88A·26 
BYTE MARKETING 302 
BYTE MARKETING 88A·32 
BYTE SUB MESSAGE 88A·38 
BYTE SUB MESSAGE 368 
BYTE SUB SERVICE 363 

Inquiry No. Page No. 

BYTE SUB SERVICE 88A·18 
BYTE TIPS 88M/AT ·6 
BYTE TIPS 88SW·4 
CALENO 88A·29 

66 COMPUTER BOOK CLUB.THE 289 
82 CYBER RESEARCH 344 
97 EDA CORP. 59 

395 HOPE CIRCUIT 88A-20 
150 JOHN WILEY & SONS 43 
495 LOGIC TREE COMP CTRS BBPC· 1 

Ml>CMILLAN BOOK CLUB INC 33 
MCGRAW-HILL BOOKS 88MW·11 
i.ICGRAW·HILL BOOKS 88PC·10 
MCGRAW-HILL BOOKS 88SW·5 
MCGRAW·HILL INFO 260.261 
MCGRAW-HILL NRI 305 

192 MICROSOFTCORP 120 
193 MICROSOFT CORP 120 
400 NEURAL WARE 88A·18 
483 NEURALWARE 88NE-2 
213 OSBORNEIMCGAAW·HILL 243 
214 OSBORNEIMCGAAW·HILL 293 
220 PC EXPO 188, 189 

• ROBT TINNEY GRAPHICS 88A·37 

549 DESKTOP 
PUBLISHING 

8 ADOBE 148, 149 
336 DESTINY TECHNOLOGY 287 
527 MERLIN PUB GROUP 88SE·4 
228 PERSONAL TEX 124 
285 SWFTE 109 

• MISCELLANEOUS 

• BESTWESTER 24 
95 DUNNET 18 

182 MERRITICOMPUTER 292 
211 ON·TARGET ASSOC 350 
331 PST 53 
258 RAMBENOERS 312 

ROBT. TINNEY GAAPHICS 88MW·8 
ROBT. TINNEY GRAPHICS88PC-14 
ROBT TINNEY GRAPHICS 88SW·6,7 

263 SAFEWARE 361 
283 SUPER FUND FINANCIAL . 46 

• TOSHIBA AMERICA INC 206 

550 OPERATING 
SYSTEMS 

140 IGC 105 
155 KAOAK PRODUCTS LTD 322 
184 MICAOPLOT 218 
250 QUANTUM 231 
275 SOFTWARE LINK 19 
276 SOFTWARE LINK 19 
298 TXM , INC 284 

551 ON-LINE 
SERVICES 

376 AL DOWNLOADING B8A·3 
450 BIX 294 ,295 
379 BIX 88A·27 
69 COMPUTER SPORTS WOALO 94 

• MCGRAW-HILL NEWS 313 
209 ON-LI NE ACCESS 270,271 
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A MESSAGE To 

OuR SUBSCRIBERS 


FROM TIME ID TIME WE MAKE 
the BYTE subscriber list available to 

other companie who wi h to send our 
subscriber material about their products. We 
take great care to screen these companies, 
choo ing only those who are reputable, and 
whose products, services, or information we 
feel would be of interest to you . Direct mail 
is an efficient medium for pre
senting the latest personal com
puter goods and services to our 

our mailing list, and look forward to finding 
information of interest to them in the mail. 
Used are our subscribers' names and addresses 
only (no other information we may have is 
ever given ). 

While we believe the distribution of this in
formation i of benefit to our ubscribers, we 
firmly respect the wishes of any subscriber 

who does not want to receive 
such promotional literature. 
Sh uld you wi h to restrict the ~\JTE MAGAZIN E

subscribers. use of your name, simply send 
ATTN : UBSCR IBER ERVI E 

Many BYTE subscribers ap P.O. Box 7643 your request to the following 
preciate th i com rolled use of TEANECK, J 07666-9866 addre . 

~s SUBSCRIBERS ONLY!*
'l'J.L Use BYTE's Telephone Inquiry P1ucessing System 

Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 1) 
SUBSCRIBER I.D. CARD 

GET PREPARED 2) 

3) 

If you are a new ub criber or have lost your l.D. card, circle #l on the Rllader ervice 
Card; atta h mailer label. We will immediately send your personal TIP sub ·criber card . 

Write your Subscriber Number, a.<; printed on your ubscriber l. D. Card, in boxes in._tep 5 below. 
(Do not add O'. to fill in blank boxe ) 

Write numbers for information desired in boxes in tep 7b below. 
(Do not add O's to fill in blank boxe ) 

CALL TIPS 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

ENTER YOUR 
INQUIRIES 

4) 

5) 

6) 

7a) 

b) 

END SESSION 

9) 

'ow, on a Touch-Tune telephone rl i. I: (4 13) 442-2668 and wait fo1· voice commands. 

When TIP. ay : "Enter 'ubscriber Number" 
(Enter by pushing the numb rs and ymbols [ # or enclo ·ed in the boxes] on telephone pad 
ignoring blar.k boxes) 
Enter D D D D D D D D 

When TI PS says "Ent r magazine code & i. ·uc code' 
Enter (fil 

When TIPS says "Enter (next) Inquiry ' umber'' 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numb rs) 

1 . D D D 00 00 6. D D D [I] 00 10. D D D 00 00 14. D D D 
2. DD D 00 00 7. DD D 00 00 11. DD D 00 00 15. DD D 00 
3. D D D 00 00 8. D D D 00 00 12. D D D 00 00 16. D D D 00 00 
4 . D D 0 9. 0 DD 00 13. D D D 00 00 17. D D D 00 00 
5. DD D 

End session by nt ring 0 0 !ID [l] 

Hang up after hearing final message 
If you are a subscriber nnd need ass iswncc, call (f\03) 924-9281. 

If you arc nol 11 ~ub~criber fill out the subscription car<! found in this issue or, call BYTE Circulation 800423· 
•Oom..,llc and Canadian Sub11<:riben1 Only! 
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Information Retrieval Service 

To a sist you in making your evaluations, purchasing decisions, or recommendations, you can 
request further information directly from the manufacturer or service company on products and 
services advertised in this issue. There is no charge, no obligation. Just complete and mail the 
attached post-paid, self-addressed reply card, and we'll do the rest. 

Circle numbers on reply Print your name and 
card which correspond to 

Check all the appropriate 
address and mail. 

numbers assigned to 
answers to questions 
"N' through "F". 


items of interest to you. 

r------~-------------------------------------------------

Fill ou1 1hls coupo n e11 ...ru11y. PLEASE PRI NT. R..qur 15 cannot ~ MAY 485RSU 

I bono.-.d unlKS rhr zip code L< lnduded . This card Is va lid for 6 monrhs , g ,. lll Zl 25 a 111 2 3 5 6 1 1 10 11 12 11 11 15 11 11 9 21 12 14 
from co,-rr dale. 28 211 30 31 l2 33 3' l5 31 JI 31 JS _, ., '2 13 " •5 .e ., <& .,. 50 11 ~ 13 $& 

16 16 11 11 11 eo s1 oc SJ 6' 111> Eli 61 6' 111 ro 11 11 n " 75 II n 11 l'l eo 11A. WhAl Is ,-ou r prim1tr} job funccl on? 
RSJ6'••v•t111 ~W93~~ v•~~~~~~~~~~(Check one onl)') D. Your next step after Information 1($ 110 111 111 113 1\4 115 115 Ill 111 119 120 121 1l2 123 124 125 126 127 128 1211 1)0 131 Ill 133 13' 1)5

1 '-- Business Owner, General is rtttlvcd: 
1315 Ill 131 llll 1'0 141 142 1'3 1'4 141 1'5 <I 141 1'9 150 151 1~ 153 15' 155 116 157 116 l!fl liO 161 162

Manngemcnr, Admin is trative 1 iJ Purchase order 183 1&1 •• 1115 157 1ee 1e 110 111 117 173 17• 115 116 in 116 11'l 1eo 111 162 18l 1S& 1• 1as 111 1ee 199 n MI S/ OP, Programming CJ Evaluation 191 192 193 19' 196 196 191 1• I~ 200 lOI 202 lCl lO< 206 206 Zf/1 206 i!1I 210 211 212 213 21< 211 21& 
J C Engineering /Scienti fi c. R&D J D Spcdfication/ Ra:ommcndarion 1211 1·11 21v m 221 m m z:!• m m n m Z'.29' m .?J' 'l"J2 m 23' m 23E- 131 1JfJ m 2i10 z.- 1 2-ei l tJ 
• 	 ::.. Profcssionnl (law, mcdi ~i ne, F.. PleLW Indicate the product ~ 1•5 216 ... , z,c.g 2•'9 m zs1 252 25,'.J 2'5ot ~ r..Eo 2$7 ~ l'.19 'llJJ '1' ~ 2f;.J 161. "'5 2M .;,1 i1ti4 4lfJil 1rn 

accounring) caregories ror which you 211 1n 113 ir" ns z;6 in ve Zli 2'll> ~' ~ m 2&" m 196 191 ~ ?t'9 200 2':i1 m w 29-to xo ~ 29' 
> Ll Orher innucncc lh• sclecllon o r 2'96: m n .ll1 m :m })4 :ns n :ri1 n :m 110 Jn Jl? l13 Ju Jt~ Jl& J11 JI!! 319 120 3:21 ~ m J:i• 

purcbaM ar your (or your 325 326 .127 l2!I J29 330 JJI 3.l2 Jl3 l3' 335 llll lll llll lJi ).a )4 I W J.<J 3" 'l4S l'1l 3'1 3'e J.4t l\O ~1 

comp•ny employ? cllcnl's) company or organl l5l ~ r;< ll6 ll6 w l'>& r.o JOO Jl!I 361 )SJ '.l&I ~ :!DO ""' Yll ""' JID 371 m Jl:l JI• m Jlt Jrl J1l 
n lion. <Chtck all thal apply). mm~Em~~~~B~~~mm ~ ~ m~m~~~~ - ~ 

11. How many people doc. yo ur 

I n 25 Or fewer 

l lJ 26-99 1 0 Microcomputers f08 0!11 408 <00 •10 "' m oa m "~ •11 m 113 m '<I> 421 <12 423 421 425 4215 w 121 <l!I '30 <:s1 <lZ 
C Peripherals ~~e~~~~~~~~~~~w~~~m~m~~~W$~

1 D I00-199 
1 0 Software 	 *~~~~~~w~ammmmmmmmmm~~~~~e~ , n S00-999 

<Bl '811 <Ill 00 45 <'12 Ii! G4 Iii '96 GI QI •911 500 IOI 502 IQ3 !O< IOI 506 '>l7 5Cltl !111 I 0 !Tl ~I? 513• 0 Accessories and supplies _ 1000 or more mm•mm~~~~w~~~w~~m~~m~~~m~~~ 
I'. l'or how m11.ny micr0<:o mpu1en ~~~~~~w~~~~~~~~~~~~~~~~~~~~ 

that apply). ~w~~m~~mmmmm~~w~~~w~~~~~~~~ 
C. Rl:!lson for .-.que•t: (Check Bii do you lonucnce lh• purchOM 


or producls al your (or your 
 !ii'> "111 '111! !QI an 601 rm llll! !DI fill a m1 a a 810 3,, s11 613 61& 315 &1e 611 119 11t 8i'O 971l U Bwin.,;;s use for your df dienl"l company or orxanl 
D Busi ncss use for your 	 622 o:z:i "1• .,,. ""5 1121 ~ E2'i E.3:1 o:i1 sr m .,. ~ 636 BJ7 &311 6:l!I !>"l 0- 1 °'~ w .;... 8'; °'6 °'' 6'5H tion? 

~o 650 6S1 652 ~ 65-1 ~ 656 i.;E1 ~ ~ ~ 66• 661" ~ E6& b>S 666 66~ 668 6£6 610 6r 1 612 6?:! 614 515com pa n~ ' O J 1 0 S-9 
®~~~w ~~~®~~~~~~~~~~D Ptr~on~I u~e 	 ~mmn~w ~ ™ 

• L 10 or more ;03 :c.a FC6 ;os • 7 rce ;oo ··o · 11 111 7\) ;u. 11s ·re. ,_, . 11e 719 70 .,, 72 n n• mi ~ ~ 71!1 ;29 

tXl 131 1ll ~ "'3' 13! ,"YI TJ7 138 7l9 11() , , , lU '&J 1M ' .t!i ~'6 1.& l 'I~ ; 1.g I~ 5'~ ,S2' 1~ t s,& 1~ ?~ 

r~1 l5a 1:a TfJl 161 1~ 163 164 1t6 tfl: 167 7&5 T&l no 111 rn 173 111. n~ ns -r. na n 1M l'!' 1&2 f83 
Tille _ ___ ______________________ 1tc 78S- 7816 781 789 1!9 791 r:tJ 7'l 7iJ,I ~ 1'916 1W 79e "l1 all ~ C1:12 M3 ~ ~ ~ !(JT !i.E1 e::r.i: &10 1 

611 611 813 814 615 816 617 618 8111 11111 621 !22 az! 11:1• 525 1128 a:r/ 111! 11111 !lO 811 832 aJl &'II 5!S 1311 IJl7 
QQ~~~~~~~WM~~~~~~~BW~5880~S~~ 

1165 eti6 1167 eee aa1 a10 1111 e12 en 87• l!7S e~ an m er1 eeo ee1 eu ee.i 88< etl.'S BllE 8117 11811 11119 880 1161 
Addl'f!s.< ------------------------- m ee:i 691 eti6 8!l6 llil7 e:ie eoo 900 001 ooi ooi goo 906 Q !IOI 11011 11te v•o 111 112 m 111<1 111 111• 111 111 

Cam{IO~"------------------------

State _ _ _________ _ m~~~~~~~w~~m~~~~~qwam~~~~~~
Ciry -----------  ~w~N~~~~~~~~~~~~~~~es~~~mmm 
Zip______ ___ _ Telep/tone_ __________ m~mmmmmeeo~c~~--~-~~~~~~~M~Mm 

~---------------------------------------------------------- 
! 	 Fill oul rhl• coupon carefully. Pl. l::ASt: PRI ''f. !Uquc.ts cannor bt MAY 485RSU 

honorrd uni~• rh• zip code Is lndudrd . This ard ls ,,.ud for 6 months I l • 5 7 8 9 0 11 12 I) 4 ·5 6 11 •I 19 20 21 1:2 tl 14 25 It! l/I 
from co•<tr dale.. 	 m ~ ~ n ~ 33 3' ~ ~ n ~ ~ ~ u 42 ~ " ~ ~ a ~ o 50 ~ ~ ~ $&I 

~ ~ R 511 ~ 111 ~ sz 83 6' l!ll l!ll P 811 • ro n 12 n u 5 n n n 116 ~I A. WhMI Is your prim1111 job runcilon? !!28l6'1161161!7Nll6 ~W936'1515tl811W~~~~~~~~~ 
(Check on• only) D. Your nexr seep artrr InformationI 	 IO'l 110 111 112 113 114 115 115 117 111 119 120 121 1l2 123 121 125 126 121 128 1211 130 1J1 131 ll'.I 13' l:l!i

b rt'Ceh·~:I 1 I 	 Bus incH Owner, Ge nera l 1J11 131 1311 1311 UO IU 142 1'3 I" 141 I.. l'7 141 1'9 150 151 I~ 1~ 15' 1!>5 Ill 151 1511 l!i till 151 IS2 
Management , Admini s1ra1ivc 1 0 Purchase order IQ 16' 1116 ll!ll 1117 ISi llll llO 171 117 173 174 115 176 In 111 l'l 1111 Ill 1!12 183 6' II& 1115 1(/ lie 1811I 

I - MISI DP, Progmmmini; 1 0 Evaluation I~ 191 19:1 193 HM 115 Ill! ltl 1811 1119 lQI 201 1ll1 2!ll lO< lOI lOll Zf/1 3J8 2'J!J 210 211 212 l 3 1" lll 211 

J _ Eng111ecr ing/Scicntific, R&D J C Specifica1io nl Recommcnda1 ion 
r • ::: Profcs>iona I (lav.. medici ne, F.. Pl l!RM indkinr lbe produce 2"' l"~ 146 241 24e 1~ 250 l'SI 251 al ~ ~ 256 ~, ~ 1".6 ?60 Z'E;l ~ ~ ~ ?6.!. 2'56 ~ 2fi6 ~ 2TO 

I accou nring) calrgori" for which you m m m 21• 211 216 '" ;11 m ieo ie• it< is1 <"&< ~ 111 It!' 2M lt!ll m 191 <')I m 19< 1"' na m 
I , -, Ocher 	 lnnurnce lhr ~lrcrion or :.'99 lSW3 XXJ ~' ~ XZJ »4 X>5 »> 301 n xs J10 ]n Jlt' '.l'J l, , Jr~ 111; l~' ltf J~o; .m 3"1 m m J:2" 

purch•~ at your (or your 325 J2ll l21 J2ll l29 330 JJI Il2 Jl3 33< 3:l5 J:l6 l'.11 138 llS 3'0 3'1 3'2 3' J44 3'S 3'6 3'1 3'i 3'9 J!>C ~tI 	 B. How many peopl• doc.< yo ur 
client's) co mpany or Oflanl JS2 )5J ~ 356 Jib 39 3S8 359 3liO 361 l6;> J63 36< 365 366 361 3i8 :H; )10 Jil 311 313 l • J I~ JI~ )II J78 co mpany •m ploy ? I 	 nlion. (Chrck ..U 1ha1 apply).0 25 o r fewer I 	 1 0 Microcompur<rs G C07 408 .t0:1 c10 tu 412 '13 .,, t1S 416 f11 i116 419 '20 "21 <122 423 "24 .&25 .a2t 4l1 4211 "2'i al 431 '32I 26- 99I 	 U Peripherals ~~~~w~~~~~~~~~w~~~~~~~~~w~~ 

J 0 	 100-499
I 	 J 0 Sof1warc * '61 462 481 46' 485 466 '117 .ea <e1 •70 •11 •72 m •I• m •16 m '111 •19 4111 <11 462 .eo "' 485 4118 

• 0 500-999 	 <al <ell <al •90 '91 492 •93 <91 •9! •96 .,, •311 •» 500 IOI I02 !00 SO< sos 1116 507 50tl S()j !IC 511 512 513• D Accessories and supplies I ~ [ 1 1000 or more 511 511 516 Ill 518 5 9 ~ 5l1 $22 St! ~ 5;!! 526 !>21 528 519 lolO ~1 ~ !>33 !13< l:fi 531 !.11 i.lB lolO SOC 
I'. For how many mlcrocompulen ~ww~~~w~~~~~~~~~w~~~~~~~~~~I C Reason for l'tq ues r: (Chrrk all do you innuencr 1bc purcb,...,I lhll appl)•). of produCIS a l your (or your Si& ,_ 511 • • 8l'J SJ1 !02 «n 8)1. e 80l5 11J1 a a e10 011 e11 i13 !H ais 616 611 a1e ett &'.!) 8211 ~ Bu siness use for yourself I 	 cllrnt's) company or Of1ani· 

l _ Business U•c for your 	 6ZI 6ll 62• ~ ~ 621 Ill'! i!2!l ""' 6J1 6J2 lil:l tlJ4 .,. ti:!'; 6J.' 638 6l'J 6'<J 0- 1 >'2 6'J ... "'l °'° "'' 6'5I 	 zMlion1 ro~~~~~~~~~~~~~~~~™~~~~~~~~mco mpany 
1 L	 I J LJ 5- 9 mmm~~~w~~~~~~~~~~~~mMw~ffl~~~I _ Ptrsonal use c 2-4 • 0 10 or more 103 :'Oil 1ll5 ~ 10, rM rM · 10 111 11 1n ,,. its 11.s ,,, 1e 11g xi 21 ~ m n1. 12! m " " ns 129 

7:).'.) '"l1 112 133 1'J.I 1"J:5c ~ 111 t.36 na ?tO , , , r,1 .c.1 1u 1&S '.-e 1.- , 1"9 ""•9 15') •51 ,~ TSJ 15' r~ '56
I ame ------------------------ r~1 r~ 1!9 ·ro 181 rQ 763 i6' l't6 1~ ~, 'M 1ee '7'J m n2 T:J 11. n~ 1~ n1 n1 n .'?(! 18• '!2 IQ 
: Tiiie _______________________ ~~-~~~~~~m~~~~~~~~~m~~a~aom 

l 

8\1 Iii 81J 814 115 116 117 115 II? llO 1121 11'2 1123 Ill' ~ lr2tl llV lr2tl 819 6:)0 $;1 «l2 1133 831 835 1136 817
I 	 COlllP<JllY------------------------- DG~WW~~~~w~~*~~~~~~w~~~~~~~ 

~-~-E~mm~~~m~mm~~~~~e•~•~ ~1 Address 
191 8fll fl.I Sl5 8911 §7 ll!l& 19'1 90l 901 90il 903 'lOO 'l05 ~ 901 906 909 910 91 112 Sil '" 1115 916 911 811II City ---------- - - State ____________ 919 !12!1 !I'll m w 92• e m !Ill u !12!1 1111 m1 m m 1111 !DI 1111 m1 1111 n 01C1 ~· 6'l !l&3 6'l 11<5 
~~~~~~~~~~~~NtiB~E~~ES~~-mmm' 	 Zip_________ _ Telephone____________ 
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UR ILEITWRITER IS 

REATllG HEADLINES 


ON SEVERAL FRONTS. 

RJV BRSIDE • BOAT CLUH 

Our Silentwriter "• LC890 is the first desktop publishing printer that gives you both popular 
standard for creating graphics and type: true Adobe PostScript® and LaserJet Plus emulation. 

That alone would be nough to cause headlines . But we also added many 
more feature to irnplify de ktop publishing. Like both Apple and IBM 

compatibility. PC Weeh tated "the LC890 
..,_ is actually better than having both an Apple 

LaserWriter Plus and an HP LaserJet Plus on 

-
· 

Nee' Lem pr1n.... ""'-"· .wo 
=:t1-c'"':m"?.r.'11r::i.~N'Ec 

• °' A<lobc S)'ll<m•

i.: •'" 

yo ur desk." Equally impressed, PC V1 agazine 
awarded it an "Editor's Choice." And cited it 
in their "Best of 1987'' issue. 

And because the Silcntwriter has a sin1ple, 
trouble-free printing mechanism, it will be creating headlines for years to come. In fact , it's twice 
as reliable as ordinary laser ·, with an average life of 600 000 pages. 

If you don't require the power of our LC890, con- i..io. 

sider the rest of the family. The LC850 for text applica- ~~ANr~~.STOP 
tions and the LC860 Plus for text and less complex 

graphics. NEC
To start producing your own headlines 

NEC'sSilentWriterPrioterBoasts 
PostScript, HP LaserJet Plus Emulation 

n.o .... NEc su.niWril.. LC.890 '
~,:W~r.:;:i~.=.':

..;ib•' 

call 1-800-343-4418 (in MA 617-264-8635). 
We'll send you reprints of all the great 
reviews and the name of the ECIS dealer 
nearest you. 

Circle 106 on Reader Service Carri 

NEC lnfurma1iun , ys1cms, Dcp1. 161U, 1414 i\la sachusc11 s t\w., Bnxboro ugh,i'v\A 01719.C..CCompu1ets and communlcaUons 
Rcpr in1cd from l'C Magazine Jan . IZ. In . "1 1987 ZiffCommun kaiion' mpa 1I)'. 



Tandy Computers: 
Because there is 
no better value.™ 

Tandy Business Solutions 


Tandy 4000 Tundy 3000 

Tandy 3000 HL Tandy 1400 LT 

Tandy 1000 TX Tandy 1000 SX 

Design your system around 
the broadest selection 
of PCs in the industry. 

T.'mdy ompure rs nre the best- elling 
IBM® PC comparibles in Arneric<l. From 
the lare t 3 6 technology anJ highl y ex
p<lndable 286 systems to portable , we have 
ir , II. What ' more, 1w offer the system so
lution · your business can 1·p n on fo r 
years to com·-

Workgrou p olut ion s. ur 3Com work
gro up lets people and PCs w rk rogcrher, ·o 
your nrirc office C<ln sha re information anJ 
route message·-elecrr nically. And with 
IRMALA '", up ro 20 people in you r work
roup can acce an IBM m;iinfrnmc. 

Multiuser olutions. We've lugged rnor" 
ears o experience with XENIX multi11ser 

· y~rem · th<.111 anyo ne. And we offer '" 
bu iness produ tivity software rhar' - de
igned expres I for mulriu er efficiency. 

Tota l Su pport. R::.Jio Shack Computer 
Cente rs offer the mosr compr hcnsivc range 
of upport service in the indu try. The bot
tom line ! We work hard for your business! 

Send me a 1988 computer catalog.-------.,I 

I 
 Mn11 to· Radio snacK, Oopt. 88-A-879 
 I 
300 One Tandy Center. For1 Wonh . TX 76t02 

I ::::any I 
I Addross I 

C11y State __ 

L:P- ..;n;.. - - ml 
llad10 lhaeK 

3Com/flail . TM 3Com COip IRMALAWTM 0101tal Communl(atiOns Assocl· 
ates. Inc IBMIAeg. TM IBM Corp. XElllXIRl!'l TM Mtc1osott Corp. SCO/Reg . COMPUTER CENTERS 
TM The Santa Cruz Operation 

A DIVISION OF TANDY CORPORATION 

Circle 155 on Reader Service Card 


	Front cover
	Contents
	PRODUCTS IN PERSPECTIVE
	What's New 
	Short Takes 

	Reviews
	Word Processors for Desktop Publishing
	Upscaled Power in a Downscaled Box 
	Dynamac's Portable Mac
	Remaking a Classic 
	PCs and Macs Working Together
	Microsoft Windows 2.03 and Windows/386 
	Improved Command Processor
	So Many Options-So Little Room 
	Byline 
	A New-Wave Spreadsheet 

	Columns
	Computing at Chaos Manor:
	Applications Only:

	IN DEPTH
	Introduction
	The CPU Wars 
	What They Did Wrong 
	Modeling Chaos 
	ReaJ-World RISCs 

	FEATURES
	Ciarcia's Circuit Cellar: The Smart Spooler Part 2:
	POP Goes the Macintosh 
	Searching for Text? Send an N-Gram! 
	Juggling Multiple Processes

	DEPARTMENTS
	Editorial
	Microbytes 
	Letters
	Chaos Manor Mail 
	Ask BYTE 
	Book Reviews 
	Coming Up in BYTE 

	READER SERVICE 
	Editorial Index by Company
	Alphabetical Index to Advenisers 
	Index to Advertisers

	Back cover



