


























































































































































































































































































































































































































































































































































hard disk kit $395 
Comes complete with virtually the 
identical controller that's in tlie 
IBM®XT, and Xerox®warranties the 
hard disk for one year 

How can we offer this fantastic 
price? Simple. We buy ,in such 
volume that even the most ava­
ricious hard disk businessmen 
understand they have to give us 
the best price possible. We could 
pocket the difference, but we 
don 't. . 

Instead, we put the extra 
profit into our testing facilities. 
That's why Xerox guarantees our 
$395 10 megabyte hard disk for 
one year. 
. Xerox knows, as our cus­

tomers know, that we have an 
program. Here 

!S what we toward giv­
mg you the maximum hard disk 
performance. 

Best Drives Available 
First, we buy the best drives 
available. Sounds trite, doesn't 
it? J mean, a drive's a drive­
right? Hardly. You should see 
some of the junk we get in our 
labs. Some have such high fail­
ure rates that we even ques­
tioned our own $10,000 hard disk 
tester. But when we tested other 
manufacturers' drives we were 
assured that our equipment was 
fine, which just confirmed that 
the bad hard disks were not only 
bad-they were real bad. 

But that's just the weeding out 
process. We then take each drive 
that we've put through our tester 
and test it again with the control­
leryou've requested. We call this 
a "tested pair." I 

DOS Doesn't Do It 
In case you're thinking that all 

this is an unnecessary duplica­
tion of what DOS does for you, 
let me explain tbe disk facts of 
. life. 

If DOS did what you may 
think it is supposed to do when 
you format the disk , DOS would 
map around these bad areas. 
Unfortunately, DOS doesn 't do 
this. 

DOS 2.0 and 2.1 can't enter 
the bad tracks. DOS 3.0 can, but 
only on the IBM AT. Unfortu­
nately, as thelress has so well 
documentate , the AT's hard 
disk develops bad tracks later 
on. 

We do what DOS can't 
We believe the problem is so 
bad, we use a software program 
that eerforms a powerful test of 
your oisk drive on all of the IBM 
or IBM compatible computers­
PCs, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish, you know 
that the bad tracks are really 
mapped out so you won't write 
good data that will disappear 
into a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
type in the bad track locations 
from the list supplied by the 
manufacturers , so you'll never 
write good data to them-even 
if DOS didn 't identify them as 
bad. The software even lets you 
save the location of these bad 
sections to a file, so tbat you can 
reformat your disk without 
spending hours retesting. 

We even include a program 
that will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic failure . 

A verage Access Time 
As you might suspect, some hard 
disks are faster than others in 
their ability to move from one 
track of data to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the "average access 
time ." 

The first generation of 10 meg­
abyte hard disks had average ac­
cess times of 80-85 milliseconds 
(msec). But computer users love 
speed, and guess what-the av­
erage access time for the new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 
AT equivalent with only 30 msec 
access time!) , 

There are some legitimate rea­
sons for the shorter access time. 
It's particula.rly helpful when 
there are multiple users on the 
same hard disk. It's also impor­
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there's always that ST 506 
interface which won't let data 
transfer from the hard disk to the 
computer any faster than 5 me­
gabits/second. We've bypassed 
that choke hole, too. If you want 
the functional equivalent of a 
Ferrari with a turbocharger, or­
der our 10 Mbit per second 100 

megabyte hard disk with 18 msec 
of average access speed, 

Compatibility 
To be sure that your hard disk is 
100 percent compatible with the 
IBM XT you don ' t need to buy 
the same hard disk that's in the 
XT. You can't even be sure what 
brand hard disk it is because 
!BM, like Express Systems, goes 
mto the marketplace and buys 
hard disks from several vendors . 
However, they buy their XT 
hard disk controller from only 
one vendor-the same one we 
do. 

You can buy the IBM XT COIl ­
troller from IBM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes it for 
IBM for only $195. Is it the ex­
actly identical IBM XT control­
ler? No, it 's better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 mega­
bytes-the IBM controller call 
:-V0rk with only 10 megabytes. rl 
IS 100 percent IBM XT compati­
ble, and 100 percent is 100 per­
cent. If you want to save a slot , 
we carry a version that lets YOI1 
operate two hard disks and twd 
floppy disk drives. 

More than 32 Megabytes 
You can operate with more 
32 megabytes (the limit of DOS) 
through the use of "device driv 
ers." Express Systems can 
you with device drivers for 
hard disks for over 32 megabytes 
formatted. But, ifyoll don't havf1 
individual files , or databases than 
are large, you might want to con­
sider one of our controllers that 
can divide our 65 megabyate 
(f0rmatted) hard disk into two 
equal volumes of 32 megabytes 
each. 

Reliabilit), 
We offer you a choice between 
iron oxide and plated media­
the stuff that covers the har 
disk and gives it its magnetio 
properties . Iron oxide is,-well 
it's rust. If you inadvertentl 
joust your disk, you may calise 
the low flying head to dig ou 
some iron oxide. A little rust 
flake can ruin your whole day. 
Plated media is more resistant to 
damage, and if it happens, less 
data is lost. 

We offer both types of hard 
disks. The iron oxide is older 
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Is a registered trademark of the International Business Machines Corporation. Express Systems. and Express Certified 555 are trademarks of Express Systems. Inc. 



technology, and quite frankly, 
manufacturers understand it bet· 
ter. Their better understanding, 
combined with some of the spe· 
cial head locking mechanisms, 
gives us peace of mind when we 
sell you one. 

Power 
Hard disks consume power. Our 
small, half·high hard disks can· 
sume so little power that you can 
use them with your existing IBM 
PC power supply. If you plan to 
use lots of slots, you 'll want to 
increase your power supply to be 
safe. We offer the same amount 
of power for your PC that comes 
in the XT. 

Our Customers 
Some folks just never feel corn· 
fortable buying mail order. They 
forget that Sears began as a mail 
order house or that IBM is now 
into mail order. But, if it helps, 
here is a partial list of customers 
who have felt comfortable to buy 
from us. 
IBM 
American Express 
U.S. Army 
AT&T (Bell Labs) 
Bausch & Lomb 
Xerox 

Sears 
Honeywell 
MIT 
RCA 
LockHeed 
Sperry 

Easy to Install 
If you're like most of us, raised 
on the boob tube rather than the 
Great Books, you'd rather see 
the movie than read the book. 
Well, now you can choose to 
read our installation manual or 
for only $9.95 more, you can get 
a YHS or Beta video cassette 
showing the simple steps for in· 
stallation. 

Warranty 
We offer you a one year war· 
ranty on our hard disks-the 
same as IBM on the AT and 90 
days on the tape drives. (It's all 
the manufacturer gives us.) If 

Formatted Plated 
MB Height Media 

Average 
Access 

Transfer 
Rate 

to '/2 no 
to 1/2 yes 
21 '12 yes 
21 Full no 
32 I/~ yes 
32 Full no 
65 Full no 
100 Full yes 

115 msec 
85 msec 
85 msec 
30 msec 
85 msec 
30 msec 
30 msec 
18 msec 

5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
5 Mbits/s 
10 Mbits/s 

PC or PC/XT 

$ 395 
$ 495 
$ 795 
$ 1,535 
$ 995 
$ 1,775 
$ 2,295 
$ 4,995 

AT 

$ N/A 
$ N/A 
$ 595 
$ 1,340 
$ 795 
$ 1.575 
$ 2,070 
$ 4.995 

Removable Hard Disk 
10 '12 no 90 msec 5 Mbits/s $ 1,095 N/A 

Tape Systems and Subsystems Data 
Transfer PC or PC/XT 

$ 995 

AT 
Formatted Storage Capacity Height Rate (ki sec) 

60 Mbytes 'I;, 88 
60 Mbytes Subsystem 88 
21 Mbytes (unformatted)Startistop Subsystem 24 
26 Mbytes Floppy Tape® Subsystem 31 

Controllers 

$ 1,295 
$ 595 
$ 749 

$ 995 
$ 1,295 
$ 595 
$ 749 

All of our hard di sk and tape cont ro llers are ava ilable separately: Please call for prices. 
Subsystem Chassis 
Any of our disk or tape units are ava ilable in an external subsystem for an additional 
$250.00. You ca n mix & match any of our '/2 high hard disks or tape drives toge ther or I 
add any single full height hard disk. 
Tape Cartridges 
Express Certi fied 555 foot 310 Hci v..· inch Data Cartridge $35.00 
Power Supply 
130 Watt Power supply $75.00* 
150 Watt Power supply $125.00 

' with the purchase of any dri ve 

anything goes wrong with your 
tape or disk drive or hard disk, 
send it back in the box it came in. 
However, we have found that we 
can usually solve the problem 
over the phone. So call first for a 
return authorization number be· 
cause we can't accept any returns 
without it. 

Comes complete 

All Express Systems products 
come complete with the appro· 
priate software, tape and/or hard 
disk controllers, and cables 
where required. Hard disks are 
formatted and tested with the PC 
DOS of your choice . All drive 
sizes are formatted capacities. 

If your application requires a 
stacking kit, power splitter ca· 
bles, daisy chain cable , or some 
other variation, we'll supply 
these items at a nominal charge. 
We even ship our hard disks with 
Command Assist™ ao 00· line 
DOS·like manual to give you 
help with your DOS commands. 

More questions? 
Because we spend so much at· 
tention on the front end with en· 
suring that our disks will arrive' 
in working orde r, we have a cus· 
tomer service department that, 
unlike many of our competitors , 
has little to do. When you need 
us, you won't get a constant busy 
signal. 

Call our friendly, knowledga· 
ble customer service staff to get 
answers to your questions-be· 
fore or after the sale. Our peo· 
pIe, who know the PC, can talk 
you through the sticky parts, and 
they'll respond to you quickly. 
Just callus. 

. How to order 
Pick up the telephone and callI· 
800·341·7549, to order. We ac· 
cept Master Card , VISA, Amer· 
ican Express and Diners Club . 
Or send a cashier's check or 

money order (We'll take a 
check , but you'll have to wait for 
it to clear) and tell us if you want 
one of our recommended config· 
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 

Call Toll Free 1-800-341-7549 Ext. 1600 
In Illinois call (312) 882-7733 Ext. 1600 
Express Systems, Inc. , 1254 Remington , Schaumburg. lL 60195 

tnquiry 58 

Command Assist is a trademark of Micro Design International 



Race ahead with FastStar~ 
the only tutorial that works with 
your application software. FastStart allows 
you to use information management software like 
Lotus 1-2-3T~ dBaseT~ and REFLEX™ instantly. ,:Which means that 
the minute you start learning, you start producing. So, if you've never had 
the time to learn the software that you need to know, order FastStart. 

800/421-0833, ext. 288. In California, 800/662-6222. P.O. Box 641 , Del Mar, California 92014 
dBase 11 and III are trademarks of Ashton·Tate. Lotlls 1·2-3 is a trademark of Lotus Development Corporation. MS DOS is a lrademark of 

Microsoft Corporation . REFL~:X Is a tr:tdcmark of Analytica .Corporation. 

Inquiry 124 for End'Users. Inquiry 125 for DEALERS ONLY.", 

Please send me the sqftware I've checked. Charge my 0 VISA 0 Mastercard * 
o FastStart Lotus 1-2-3 $79.95 NAME 

o FastStart dBase II $64.95 
CARON TITLEIDEPT 

o FastStart dBase III $69.95 

~'! ~ I\ncGRAW-HILL 
Itnrl Training Systems 

o FastStart REFLEX $69.95 * MASTERCARD BANK N ORGANIZATION (no abbreviatlo.ns, please) 

o FastStart DOS (2 .0 or 2.1) $59.95 

o Send me your catalog of computer­

based training products. 

o Bill me. My PO# is _ _ _ _ 

EXP. DATE 

SIGNATURE 

DATE 
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STREET ADDRESS (no P.o. boxes. please) 

CITY STATE ZIP 

PHONE 85/2213 



INSIDE THE IBM pes 

DEVICE~INDEPENDENT GRAPHICS 
Writing software for the IBM Enhanced 

Graphics Adapter using the Virtual Device Interface 
~ 

WHEN IBM'S Enhanced Graphics 
Adapter (EGA) was introduced just 
short of a year ago. a fair amount of 
anticipation was generated among 
IBM PC programmers and end users 
who relished the prospects of another 
speedy. feature-bangled accessory for 
their souped-up PCs and AlS. How­
ever. anticipation turned to frustration 
as programmers settled down to 
develop applications for the new 
wonder; the board was extremely 
complex and quite different from 
previous IBM graphics-adapter 
boards such as the Color Graphics 
Adapter (CGA). 

Application developers addreSSing 
the EGA have two choices: program 
the hardware directly or program to 
the Virtual Device Interface (VDI) pro­
vided by IBM in its Personal Com­
puter Graphics Development Toolkit. 

Programming the EGA direCtly has 
two areas of difficulty-a long 
development cycle and limited por­
tability of applications-but one 
perceived advantage: fast execution 
speed. 

Conversely. programming the EGA 
via the VDI has two big advantages-a 
very short development cycle and 
universal portability of applications­
but one perceived disadvantage: 
slower execution speeds. relative to 
the direct-hardware approach. 

This article describes VDI program­
ming techniques and points out the 
advantages to be gained from pro­
gramming the EGA with the VDI 
rather than directly to the hardware 
with conventional graphics program­
ming techniques. 

First. let's take a look at program­
ming the EGA directly. 

The Enhanced Graphics Adapter is 

BY THOMAS B. CLARKSON III 

an advanced graphics controller card 
that supports resolution as high as 
720 by 350 pixels on monochrome 
monitors and as high as 640 by 350 
pixels on color monitors. Text and 
graphic images are greatly improved 
over their appearance on the CGA. 

While it delivers high image quali­
ty. the EGA can cause programming 
difficulty. Specific challenges 
presented by the EGA include 

• Board complexity 
• Mode/RAM/monitor variability 
• Indirect access to bit-map memory 
• Write-only registers 

BOARD COMPLEXITY 
The EGA is an extremely complex col­
lection of silicon. It contains 52 VLSI 
(very-large-scale integration) circuits 
and a very complex register structure. 
A large number of instructions must 
be issued and coordinated for every 
graphics operation. 

For this reason. it's practically im­
possible to exhaustively document 
every register combination for the 
EGA. leaving the programmer no 
choice but to take a trial-and-error ap­
proach. The EGA Technical Reference 
Manual contains descriptions of the 
registers but tells nothing of how they 
interact. what combinations produce 
what effects. etc. 

MODE/RAM/MONITOR 
VARIABILITY 
The EGA can be operated in 17 
modes and four RAM (random-access 
read/write memory) configurations on 
three different IBM monitors. In order 
to run. a program must be written to 
a specific mode/RAM/monitor com­
bination and then cannot run on any 

other mode/RAM/monitor combina­
tion without changes. 

Faced with this proliferation of 
boards within a board. in addreSSing 
the hardware directly you have two 
choices: You can invest a tremendous 
amount of development time and ad­
dress every possible mode/RAMI 
monitor configuration. or you can 
choose a subset of EGA mode/RAMI 
monitor configurations. 

INDIRECT ACCESS 
TO BIT-MAP MEMORY 
Access to the EGAs bit-map memory 
is indirect. with different access 
modes provided by different EGA 
register settings. These various bit­
map memory-access modes provide 
a spectrum of mechanisms for op­
timally implementing bottom-level 
graphics primitives. For example. line 
drawing is best done in DX writing 
mode (10 in the Write Mode field of 
the Mode register), but copying rec­
tangles of pixels from off-screen bit 
maps to the screen bit map is best 
done in processor data mode (00 in 
the Write Mode register) . Both differ 
substantially from the direct bit-map 
access familiar to CGA programmers. 
DX mode provides a means of writing 
all planes with particular colors at 
once. and processor data mode lets 
you read and write each plane in­
diVidually. There is no way that a pro­
grammer can directly read all bits of 
a given pixel in the EGA. as you can 

(continued) 

Thomas B. Clarkson III (GSS. 9590 
Southwest Gemini Dr.. Beaverton. OR 
97005) is chairman and CEO of GSS. 
developer of IBM's Personal Computer 
Graphics Development Toolkit and Profes­
sional Graphics Series. 
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Try It. 
Then Buy It. 

PC-Write.'m 
A fast, full-featured word 
processing package for the 
unbelievable price of $10. 
Complete. You get a manual 
on disk, mail merge, split 
screen, keyboard macros, 
on-screen formatting, full 
printer support, and more. 

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

• latest diskette 
• printed manual 
• two updates 
• phone support 
• newsletter 

Registration supports our 
"shareware" concept that 
keeps our prices low, and 
allows our development of 
PC-Write enhancements. 

Shareware means you can 
get PC-Write from a friend 
or user group to try, and 
give away copies yourself. 
Then register if you like it. 
No risk! 

Byte, IBM 
Issue 1985 
Our current 
version 2.55 
offers many new features, 
like viewing the directory 
from the editor itself. 
PC-Write makes a great 
program editor, too. We 
even provide source code 
in MS-Pascal and assembly. 

Order PC-Write Today. 
Satisfaction Guaranteed. 

9~2~52 
I VISA I. 219 First N. #224y 
_ Seattle, WA 98109 
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GRAPHICS 

with the CGA. All references to the bit 
map are mediated by the EGA hard­
ware. 

WRITE-ONLY REGISTERS 
Many of the EGAs registers are write­
only. This means that a supervisory or 
background program cannot arbitrari­
ly save and later restore the screen 
state. For example, when a program 
is directly accessing the hardware, 
concurrent applications cannot grab 
the current state of the screen, switch 
to a different process, and then 
restore the screen state when the pro­
cess is resumed. 

Another challenge presented by the 
EGA is long processor wait states 
caused by its high refresh rate. The 
EGAs number-one priority is to keep 
the screen refreshed. The running 
program may manipulate the screen 
buffer whenever it likes, but conten­
tion for the buffer is always resolved 
in favor of screen refresh. The advan­
tage of this priority is the absence of 
the "hash" familiar to CGA program­
mers. The disadvantage is that. in 
some screen modes, the processor 

SOURCE 
CODE 

COMPILER 

may have quite a few wait states 
before a screen buffer cycle is made 
available to it. 

Also, the EGA hardware only direct­
ly supports some Boolean operators: 
REPLACE, AND, OR, and XOR. To 
support all possible operators may re­
quire an extra write of the bit map. 

Most of these programming diffi­
culties are concentrated at the en­
vironmental setup level rather than at 
the graphics functionality level. where 
draw-line commands occur and pixels 
are actually being moved. If graphics 
functionality is complex (such as 
drawing vectors, copying rectangles, 
and drawing on-screen bit maps) and 
the program must run in diverse hard­
ware/software environments (the 
situation faced by most IBM PC ap­
plication programmers), the direct-to­
the-hardware programming task is 
very complex. Writing and optimizing 
the necessary low-level primitives is 
time-consuming and highly memory­
intensive. However, if you are writing 
a simple graphics program that will 
never run in an environment with 
other graphics software (that is, there 

LINKER 

LANGUAGE 
BINDING 

APPLICATION 
PROGRAM 

VIRTUAL DEVICE 
INTERFACE 

DOS 

PLOTTERS GRAPHICS 
PRINTERS 

ENHANCED 
GRAPHICS 
ADAPTER 
DISPLAY 

MOUSE METAFILE 

Figure I : The Virtual Device Interface stands between an appliction program and the 
specific devices that the application controls. 



GRAPHICS 

A challenge presented 
by the EGA is 

long processor wait 
states caused by its 

high refresh rate. 

is no environmental code to deal 
with). then programming the EGA will 
be a simpler job. 

Making programs compatible with 
different or higher-resolution graph­
ics adapter cards that will be pro­
duced is another important issue. For 
every new card and monitor intro­
duced. the application developer who 
wrote directly to the EGA hardware 
wi ll have to rewrite code-sometimes 
a little. sometimes a lot. 

DEVICE INDEPENDENCE: 
THE VOl 
IBM has provided a way to program 
the EGA in a device-independent 
manner. The Personal Computer 
Graphics Development Toolkit allows 
programming to a Vi rtual Device In­
terface. rather than to specific model 
RAM/monitor configurations of the 
current EGA. IBM's VOl implemen­
tation contains optimized dev ice 
drivers to all IBM PC hardware. from 
printers and screens to graphics 
adapter cards. together with language 
bindings to C. Pascal. FORTRAN. 
Compiler BASIC. assembly-language. 
and macro assemb~er. 

The Virtual Device Interface is a 
layer of software at the operating­
system leve l that serves as a logical 
graphics interface between the ap­
plication and the devices being con­
trolled by the application (see figure 
I). The role of the VOl is analogous 
to that of a portable operating system: 
As a consistent application interface. 
the BOOS performs all logical system 
functions while the BIOS handles 
hardware-dependent operations such 
as displaying data on the screen. 

(continued) 

ToC 
or not to C ... 

The C language used to be intimidating. Then RUNIC came along. It ·s an 
interpreter. That means you can run a C program immediately. without 

compiling it. Perfect for learning C and writing programs interactively. Use it 
with any standard C compi ler for a complete development system. 

RUNIC LITE '· 
Learn C the natural way, wi th the RUNIC lite 
introductory package. 

SAMPLE PROGRAMS 

RUNi C PROFESSIONAL 
All the RUNIC lite advantages. plus powerful 
featu res for program development. 

LOADABLE LIBRARIES '" 

Inquiry 11 2 

Comes With crit ically-acclaimed C reference manual 
and over 100 sample programs on disk. 

Load and run your favorite library functions (C-Food, 
Halo, etc.) from within your RUNIC interpreted code. 

EASVCOMMANDS&FUNcnONS DEBUGGING TOOLS 
Wile and execute programs With LOAD, EDIT, and 
RUN. Debug with TRON. TRACE. and PRON. Use 
PC BASIC graphic tunctions tike PUl GEl CIRCLE. 
and LINE. SCREEN. and DRAW 

Polish program modules before compiling. New 
source-code debugging facili ties allow you to set 
multiple breakpoints, single· step through a program. 
view and change variables during execution. 

Call Lifeboat'" about RUNIC interpreters and our catalog of quality programming lools. 

RUNIC Lite. RUNIC- The C Interpreter. RUNIC Professional and Loadable libraries are trademarks 
01 Age of Reason Co. 

Lifeboat and Lileboattogo are trademarks of Lifeboat Associates 
C-Food Smorgasbord is a trademark of Lattice, Inc. 

Halo is a trademark of Media Cybernetics, Inc. 

For immediate delivery or more in formation, call: 
1-800-847-7078 In N:i: 12121860-0300 

orwrite: LIFEBOAT- ASSOCIATES 
1651 Third Avenue New York. NY 10128 o,\",~,e 

l 
w's eD,l 

sautee ~\ suQv-...... II1II....... O;;-j ,\,\,e "i\\,\,'0 

LIFEBOAT 

CRUNCH NUMBERS 5 TO 15 TIMES FASTER 
With MATHPAK 87™ by Proclsl.n Plus S.hwaro 

For Turbo Pascall, Microsoft2 Pascal and Fortran and IBM PROFESSIONAL FORTRAN3, Compilers 

Make full use of your 8087 chip by eliminating overhead. 
OVERHEAD - It's the reason your compiled programs perform 
floating point operations 5 - 15 times slower than the capabilities of 
your 8087 chip! 
Unfortunately, Overhead is inherent with all high-level languages. But 
NOW with MATHPAK 87™ you can ELIMINATE THAT OVERHEAD! 

MATHPAK 87™ is a set of 40 HIGHLY OPTIMIZED ASSEMBLER ROUTINES for common mathematical 
operations. including: vector matrix operations, solution of linear equations , least squares curve fit­
ting , statistical analysis , fourier analysis (FFT, convolution), numerical integration, solution of dif­
ferential equations and more. These routines were developed by a team of engineers and scientists to 
encompass the most common mathemat ical operations and to squeeze the utmost performance from 
your hardware . 
MATHPAK 87TM ROUTINES are so EASY TO USE all you have to do is LINK THEM TO YOUR PROGRAM 
AND CAll THEM DIRECTLY! A detailed and EASY TO READ MANUAL (with lots of EXAMPLES) shows 
you how to GET STARTED IN 10 MINUTES. 
Whether you write programs for yourself or for someone else, you need MATHPAK 87™ . You know 
that the " snappier the program - the happier the user" and the greater the user's productivity . With 
MATHPAK 87™ your programs become blazingly fast - FASTER THAN YOU EVER THOUGHT POSSI­
BLE. MATHPAK 87™ also saves you programming time. Thoroughly tested , expert-written routines 
free you to solve your problems - instead of writing complex but standard routines for matrix inver­
sion, Fast Fourier Transforms et cetera . Your PROGRAMS become SHORTER, run FASTER and are 
FINISHED SOONER . 
TO ORDER: Se nd check or MI D to Precision Plus Software . 255 Great Arrow Ave .. Ste. 660. Dept. B-10. Buffalo. 
N. Y. 14207-3081 . fntroductory prices in effect until December 31, 1985. Specify version required. 
o MATHPAK 87TM - Turbo (for use with Turbo Pascal 8087) $69 .95 (Regular Price $89.95)or 
o MATHPAK 87TM - MS (for Microsoft Pascal. Fortran or IBM Professional Fortran) @ $109 .95 (Regular Price 

$149.95) Offer good on orders received by Dec. 31/85 only . 
Add $5 for shipping & handling . Orders outs ide U.S.A. & Ca nada add $20 shipping & handling . 

80NUS We will include FREE with each order ready-to-run example programs for electrical network analysis. multi­
component distillation and framed structure stress analysis. Use or adapt these programs to your own needs. 

VfSA & MASTER CARD ORDERS CALL 1·416·761·5309 30 Day Money Back Guarantee 
Reg. Trademarks: Borland In ternational 1• Microsoft Corporation 2• International Bu si ness Machines3. 
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