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CONVERT YOUR PC, XT OR AT 
INTO A HIGHER FORM OF LIFE! 
386 MOTHERBOARDS FOR 386 SPEED 
Don't let your PC give up the ghost- Hauppauge has just 
arrived with a new spark of life: the 386 Motherboard." 
Far more advanced than an accelerator card, our line of 
MotherBoards grace your PC, PCIXT, PCI AT or compatible 
with speeds equal to the IBM PS2 Model 80. And faster. 
Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket for speeds that make 
users humble with awe. 

OS/2 Compatible. To ensure a long, fruitful life, our 
386 MotherBoard is compatible with the PCIAT (BIOS and 
I/O) - so you can run the new generation of DOS, OS/2. Our 
Board also runs Windows/386, UNIX V and PC-MOS/386. 
For more power, you'll find 16-bit expansion slots that 
accommodate the latst VO expansion cards. No 386 
accelerator card gives you so much versatility. Only our 
386 MotherBoard gives your PC a future with un­ 
limited possibilities! 

The Critics Applaude! PC Magazine awarded our 
Board "The Editor's Choice" for 386 Replacement Boards. 
PC World called it "the Upgrade Product of the Year." 

Technical Features • 16 MHZ 80386 • 1 Megabyte of 
100 nsec 4-way interleaved RAM • PCI AT compatible I/O and 
BIOS for support of OS/2 • Six 8-bit expansion slots • two 
16-bit expansion slots (four on 386 MotherBoard/AT) • One 
32-bit expansion slot for up to 12 Megabytes of high speed 
memory • Battery-powered clock calendar 

386 MotherBoardlPC or MotherBoardIXT $1495 
386 MotherBoard/AT $1595 
32-bit RAM Board 
(2 Mbytes installed; up to 4 Mbytes) $795 
16 MHz 80387 math coprocessor $695 
16-bit combination hard disk! 
floppy disk controller........................................... $245 

For more information on our easy-to-install MotherBoard, call: 
1 (800) 443-6284. In New York, call (516) 434-1600. 

Hauppauge Comp~ter WI,orks, Inc. Hauo, pauge' 
175 Commerce Drive, .•. , ;;;. _ ••• 
Hauppauge, New York 11788 ••• - 
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WINDOWS FOR DATA® 

IT 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. 

~Create and manage menus, data-entry forms, context­ 
sensitive help, and text displays - all 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 OS/2 
protected mode. 

~ BUild a better front end for any DBMS that has a C­ 
language interface (most popular ones do). 

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 
If 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 we 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 

OUR WINDOWS 
WILL OPEN DOORS 
Our 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: rcoos $295, Source $295. OS/2 $495. 

XENIX $795. UNIX, VMS, please call. 

Call: (802) 848-7731 
Telex: 510-601-4160 VCSOIT 

ext. 33 
FAX 802·848-3502 

• Vermont 
Creative 
Software 

21 Elm Ave. 
Richford, 
VT 05476 



Finally, there's an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal, 

As a programmer, you've probably already 
faced it - the database dilemma. Do you use an SQL 
for easy database handling, or a true progranuning 
language for maximum power and flexibility? 

Now you can do both with XQL~ the relational 
data management system from the developers of 
Btrieve," 

The Programmer's SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup­ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 
In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera­ 
tions directly. You get all the functionality of a rela­ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell's 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo­ 
rates sophisticated data manipulation features which 

allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi­ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795.* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter the access code NVXQL13. 

~NOVELL 

For software solutions, 
you should be seeing red. 

·Suggested retail price (US dollarsl ©1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (8011379-5900 
Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 
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FEATURE ARTICLES 

Assembly Language Primitives for EGA Graphics 
Under Turbo C 
This article begins to lay the foundation for a general purpose graphics 
library written in C for the EGA. The cornerstone for this foundation-the 
graphic primitives-and are the most speed-critical, low-level routines. 
by Thomas Dwyer, Arthur Huang, and John King . 

A Routine to Dump Graphics Screens to Laser Printers 
In this article, the author explains the inner workings of Hercules board 
graphics as they relate to the HP Laserlet printer. He also provides a 
memory-resident program that lets you dump any kind of Hercules-driven 
graphics to a Laserlet with the press of a hot key. 
by Jeffrey Ross . 

PRODUCT REVIEWS 

Microsoft Windows/386 
Why wait for OS/2's Presentation Manager? Windows/386 is available 
right now for running multiple DOS and Windows applications. 
by William UVng . 

Actor 
If you are looking for an easy way to jump into Windows, this object­ 
oriented programming language makes it possible for the uninitiated 
programmer to create his first Windows application in just a few days. 
by Daniel Feenberg, Ph.D . 

Novell NetWare and Banyan VINES/286 
Which operating system provides the most intelligent network alternative? 
When comparing NetWare to VINES, the big question is how many file 
servers do you need to support. 
by William UVng . 

VM/386 
As the author explains, VM/386 acts as a multitasking "supervisor" to 
create multiple, independent tasks for 80386-based microcomputers 
running DOS. 
by Charles H. Strom . 
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From the Editor's Desk 
PS/2 MeA Versus 
the Enhanced AT Bus 

The PS/2 MicroChannel Architecture (MCA) has delivered new 
performance levels for IBM's 286- and 386-based systems. It provides a 
multimaster busing system that can support more intelligent, high­ 

performance coprocessor cards with faster throughput. 
But let's face it, IBM's main purpose in introducing a new personal computer 

bus design was not to improve performance and add features. Rather, it was 
to regain market share by preventing cloning. 
The PS/2 models 25 and 30 are essentially repackaged XTs and do not 

include the MCA They do offer the additional features of faster processing, 
VGA graphics, and 31 /s-inch floppy disk drives. However, PC/XT clones are 
now selling even better than before the 25 and 30 were introduced, because 
XT clone performance has improved. 
The PS/2 models 50 and 60 are 286, MCA-based machines. But they also do 

not appear to be affecting sales of AT clones. In fact, 286 AT clones are selling 
even better than ever as clone makers improve their performance and add 
features. Most of the AT -compatibles being currently sold provide perform­ 
ance equal to or better than the PS/2 models 50 and 60, and at significantly 
lower cost. And it is becoming apparent that most of these systems will be 
upgradable to run OS/2, should one want to run the new operating system. 
The clone builders are also readying clones of the models 30, 50 and 60. Some 

of these clones have already been demoed and shipments may begin late this 
year. But it is doubtful that there will be much of a demand for these clones. 
Their introduction will be more of a market research ploy on the part of the 
cloners rather than a serious attempt to compete against the IBM systems. 
The 386 marketplace is a whole other story. Here Compaq has set the pace. 

Where once it was merely a cloner of IBM PC/XT / AT systems it has now 
become, with 386 systems, the technology leader and IBM is now a follower. 
Compaq introduced the first 386 system fully 10 months before IBM. Compaq 
introduced a dual bus architecture. It retained the standard 16-bit AT I/O bus 
for interfacing to peripherals and introduced a new 32-bit memory bus. This 
approach allowed compatibility with the large number of AT plug-in cards 
and, at the same time, improved processing performance via a high-speed 
memory bus. 

IBM's PS/2 Model 80 386-based machine only equalled the performance of 
the Compaq machine. Shortly after IBM's introduction, Compaq introduced a 
new version of the DeskPro 386 with a 20-MHz 386 chip, improved memory 
caching, and an interface for the high-speed Weitek math coprocessor as well 
as the Intel 387 math coprocessor. IBM followed soon after with its 20-MHz 
unit that does not measure up to the Compaq unit in performance. AST has 
taken the same dual-bus approach, and other clone makers are expected to 
do likewise. And, AST has gone one big step further-it has developed a 
multimaster extension to the AT bus architecture. Further, it has promised 
to publish the specifications for this extension in the hope that it may become 
a standard the way its previous extended memory specification was adopted 
as the EMS 4.0 standard. 
What Compaq and AST are demonstrating is that a dual-bus architecture 

consisting of the old AT 16-bit I/O bus and a well-designed 32-bit-wide memory 
bus, and extensions to the AT bus can provide an effective alternative to IBM's 
proprietary MicroChannel bus architecture. 
The result is that IBM, which only a few years ago claimed a greater than 

50 percent share of the personal computer market, has seen its share drop 
to less than 20 percent. The clone manufacturers, led by companies such as 
Compaq, AST, Tandy, and Zenith, are proving to be very nimble and aggressive 
marketers, as well as talented technology developers. IBM will have to come 
up with some scheme other than the PS/2 MCA and OS/2 if it expects to keep 
its market share from shrinking even further. 

Sol Libes 
Editor and Founder 
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