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4 TIMES FASTER
THAN TODAY’S
FASTEST
ASSEMBLER!

That’s right.
4 times faster.

Clocking in at over 75,000 lines per minute
on a 6MHz IBM AT, OPTASM is four times faster
than Microsoft's MASM 5.0. 4 times faster —
that’'s 400% more throughput!

But speed is only one part of it. OPTASM is
nearly 100% compatible with MASM 5.0
(except 386 support).

It is the only single assembler capable of
supporting the various incompatibilities
between MASM 3, 4 & 5. That makes OPTASM
more MASM compatible than any single
version of MASM!

Other features? OPTASM generates smaller
code without ever generating extra NOP’s. It
automatically handles jumps out of range,
up to 15,000 symbols and most of MASM’s
phase errors. It also boasts a built in MAKE
and simplifies segmentation.

That’s why we can make our OPTASM
challenge: Test OPTASM head to head
against MICROSOFT MASM 5.0. Order both
assemblers with their 30-day guarantees. in a
lot less than 30 days, you'll see just how daz-
zling OPTASM’s speed really is. You'll realize
that we're compatible, easier to use, and
deliver many more important features than
MASM. So accept our challenge. Try both
assemblers. Four times faster and more
features, too. We know which one you'll
send back.

Write or call us to order or for our detailed
brochure.

OPTASM: $195 Guaranteed returnable within 30 days.
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WHAT DO PROGRAMMERS
SAY ABOUT OPTASM? _

“It (OPTASM) just blows MASM
away ... reduces my assemble
time for Periscope from 3-plus
minutes to less than 45
seconds.”

Brett Salter, President,

The Periscope Company

“OPTASM has been absolutely
solid. For me, the most useful
new product in 1987.”

Chris Dunford, Columbia, MD

1622 N. Main Street
Butler, PA 16001
412-282-0864

BBS 412-282-2799
Telex 559215
800-833-3061
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Hf vou 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.

o 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 0S/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.

WINDOWS FOR DATA®

Invoice No.: Date:

DESCRIPTION

Willian Jones
Innovative Software
351 Bulletin Avenue
Needhan, HA 82194
(617) 394-5512

QUANTITY PRICE AMOUNT

Subtotal:
Shipping:

Payment :

YOU ARE ALWAYS IN CHARGE
Control functions that you write and attach to fields
andjor 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 call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine,
=i R
OUR WINDOWS
WILL OPEN DOORS
Our windows will open doors to
new markets for your software.
High-performance, source-code-
i | compatible versions of Windows
~_ | for Data are now available for
ﬁ; PCDOS, 0S/2, XENIX,
13 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
Telex: 510-601-4160 VCSOFT

ext. 33
FAX 802-848-3502

21 Elm Ave.

Vermont
Creative Richford,
Software VT 05476

Call Advertiser Directly



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 programming
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 NVXQLIS.

NNOVELL

For software solutions,
you should be seeing red.

*Suggested retail price (US dollars) ©1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900
Requires Birieve 4.x and PC-DOS or MS-DOS 2.x, 3.x.

Circle Reader Service Number 65
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FEATURE ARTICLES
Making DOS Multiuser

Although DOS was originally created as a single-user, single-tasking

operating environment, running DOS applications under UNIX opens up

new multiuser, mutitasking possibilities. In this article, the authors

explore these possibilities, and examine new products that bring single-

user multitasking to DOS applications in multiuser environments.

by Stephen Randy Davis and Michael Hurwicz ......... ... cccvvuvun.

Memory Management and EMS

Multitasking programs are gaining wider user acceptance, and consuming
more PC memory, so it is becoming increasingly important to properly
manage microcomputer memory. Understanding the Expanded Memory
Specification (EMS 4.0) can help you maximize PC memory.

by Howard VIgoriba: i cun vwvan aron st s st s v svish it dndtississite it

Multitasking Under 0S/2

How does 0S/2 work? This discussion of interprocess communications and
dynamic linking helps explain what gives IBM’s new operating system its
multitasking power.

byGeorge Miller .. ..ot it

PRODUCT REVIEWS
Multiprocessing with Multilink Advanced

This review offers a look at an operating system enhancement from

Software Link that uses statically allocated memory partitions to deliver

multiuser capability.

by Howard Vigorita . o Jus o ou s v wuns san s v aies v soasiassacs i 3 0

THEOS 286-V Operating System

At last, there is a multiuser, multitasking operating system that makes

effective use of the 80286 protected mode and breaks the 640K

memory barrier.

by Walter Stagner . . .. ..ottt 4 8

The Pick Operating System

Dick Pick’s approach to operating systems provides power beyond that

offered by DOS for entering, storing, and retrieving data,
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About the cover: Local area networks
have been commanding a lot of attention
in the integration market, but new ad-
vances in multiuser systems provide an
effective challenge to LANs in many
environments. This issue offers a look at
the new generation of multiuser sys-
tems, including a discussion of running
DOS applications under UNIX, and new
hardware, software, and hardware/soft-
ware solutions to the problem of run-
ning single-user DOS applications in a
multiuser, multitasking environment.
Also offered are reviews of two innova-
tive approaches to multiuser operating
systems.
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From the
Editor’s Desk

Is IBM Slipping From Its Leadership Role?

or many years, IBM has driven the computer marketplace and
determined its future. That now appears to be a thing of the past.
It is now the software developers who are setting the pace.

For some time now, IBM has been retrenching and software suppliers
like Microsoft and Borland have significantly increased their leadership
roles in the industry. The thing that really brought this fact home to me
was last year when IBM closed up its User Support Group (USG) based in
Boca Raton, Florida. This group provided support to PC user groups and
also directly to PC users.

The USG provided a variety of support services to PC user groups,
including a newsletter, an electronic bulletin board, and a speakers’ bu-
reau, The newsletter, Update, was sent to several hundred PC user group
officers to inform them about other PC user groups’ activities, USG ser-
vices, and special events. The electronic bulletin board had a message
base, special-interest groups, a public domain software file base, and ma-
chine-readable copies of many PC user group newsletters. Programmers,
integrators, and technically oriented users heavily rely on user groups and
bulletin board systems for support. IBM’s recognition of this fact, and
their support of these services, contributed much to the success of the PC
and PC-DOS.

IBM’s USG also published a monthly PC users’ magazine that was dis-
tributed, free-of-charge, via PC user groups. This magazine, which typi-
cally ran about 50 pages an issue, contained reprints of worthwhile arti-
cles from many PC user group newsletters and technical articles from
IBMers in the Entry Systems division. It was a very worthwhile publica-
tion. The USG also maintained an electronic bulletin board system that
could be accessed by any PC user via an 800 number.

Although, IBM closed down the PC-USG operation in Boca Raton early
last year, the IBM PC-USG still exists, but in name only. It no longer offers
any of the services it used to offer. Instead, it now just sends out an
occasional new products announcement.

Meanwhile, software vendors like Lotus, Microsoft, and Borland have
stepped up their PC user group support activities. All of them provide
speakers and other services to local user groups. Microsoft, for example,
flew PC user group officers to its facilities in Redmond, Washington, last
year for a two-day presentation of new products and meetings with key
software development and marketing people, including Bill Gates. Lotus
has run special meetings for club officers at several locations across the
country and shipped 1-2-3 support software utilities and applications for
PC user groups to give to their club members. And many of these compa-
nies have started magazines for their users. Most also offer support via
telephone and bulletin board systems such as CompuServe, and some
have set up regional support offices.

These companies deserve a pat on their backs for their recognition of
the valuable role user groups play in the microcomputer industry, and for
their support of them. They are also to be complimented for their efforts
to provide support for individual users. IBM still provides support to its
larger corporate accounts, the accounts to whom it sells direct, but the
individual IBM user is now out in the cold. As for IBM’s leadership position
in the industry. . . . What can one say? It is now a thing of the past.

S/ Lies
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