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Hf you program in C, take a few
moments to learn how Windows for
Data can help vou build a state-of-the-
art user interface.

W 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 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.

Enter marketing information? (¥/N): H

Cursor keys scroll, ENTER selects

FOR DATA®

Exit
Time:

William Jones
Imnovative Software
351 Bulletin Avenue
Needham, MA 82194
(617) 394-5512

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.

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
T PCDOS, 0S/2, XENIX,
RS, fMY 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. 33
Telex: 510-601-4160 VCSOFT FAX 802-848-3502
Vermont 21 Elm Ave.
Creative Richford,
Software VT 05476

CALL ADVERTISER DIRECTLY



Simply the BEST C and
Pascal on AT, 386, Sun,
Apollo, RT, VAX, 370

“The most rock-solid C compiler in the industry. Superb technical
support and portability. Superior code generated.”
Gordon Eubanks, Symantec — Q&A (386).
“It simply works, with no trouble, no chasing strange bugs, and ex-
cellent warning and error messages ... a professional product.”
Robert Lerche, Bay Partners.
“For large-scale software development, the highest quality C compiler
available on the market today. Pragmas are great. Quality of
support is exceptional.” Randy Neilsen, Ansa—Paradox (pos,08/2).
“15% smaller and 15% faster than Lattice C.”
Robert Wenig, Autodesk.
*Our software is running anywhere from 30 to 50% faster than when
compiled under Lattice.” David Marcus, Micronetics.
“We switched from Lattice due to a 10% reduction in code size. The
compiler is very stable.” Lee Lorenzen, Ventura Software
— Ventura Publisher, marketted by Xerox Corp.
“Best quality emitted code by any compiler I've encountered. Often a-
mazing.” Bill Ferguson, Fox Software — FoxBase (386).
“Messages sometimes pointed out type mismatches, incorrect-length
argument lists, and uninitialized variables that had been undetected
for years [in 4.x bsd].” Larry Breed, IBM ACIS [RT PC].
“Diagnostics turned up bugs missed by other compilers. Rapid bug
fixes by technical support, someone who knew what he was
talking about. 80386 code is well optimized.”
Tim Addison, Logistics Data Systems.
*386 protected mode support is fantastic, especially the access to
large amounts of memory. It's mainframe compute power on a
pPg.” Dan Eggleston, Viewlogic.
“The preprocessor supplied with Professional Pascal is quite useful.
The code quality and control over segmentation and memory mod-
els are superior to MS Pascal.”  Bob Wallace, QuickSoft.

Check Out These Reviews
* High C ™

Computer Language February 1986, '87

Dr. Dobb's Journal ~ August 1986

PC Magazine Jan. 27, 1987 (80386 version)

Dr. Dobb's Journal ~ July 1987 (80386 version)

BYTE Magazine November 1987 (80386 version)
* Professional Pascal ™:

PC Magazine Dec. 29, 1985

Computer Language May 1986

PC Tech Journal July 1986

Journal of Pascal, Ada, & Modula-2 Nov.-Dec. 1986
BYTE Magazine Dec. '86, June '87 (80386 version)

Why MetaWare compilers

* They are specifically designed for serious software developers.

* They are reliable and robust: they don't break at every turn.

* Their generated code is the best, or near best, on each architecture.

* Their superior diagnostic messages help you produce better prod-
ucts more quickly.

*  Your source can be ported with ease to the most popular systems.

* You can link mixed-language modules from our compilers, others

*  You can benefit from high-level, personal technical support.

* You can take advantage of the latest ANSI C extensions, and/or
extensive Pascal extensions. High C has been tracking the ANSI
Standard for two years; Professional Pascal will soon have a
VS8 Pascal compatibility switch and several Apollo Pascal ext'ns.

* You can take advantage of the latest 387 and Weitek 1167 support
— we have the only compilers with Weitek real mode support.

Power Tools for Power Users

Ashton-Tate: dBase III Plus, MultiMate; Autodesk: AUTOCAD, AU-
TOSKETCH (8087, '387, Weitek); Boeing Computer Services (Sun);
CASE Technology (Sun); CAD/CAM giant Daisy ('86, '386, VAX);
Deloitte Haskins & Sells; Digital Research: FlexOS; GE; IBM:
4.3/RT, 4680 OS; Lifetree Software (Pascal): Volkswriter Deluxe,
GEM-Write; Lugaru: Epsilon; NYU: Ada-Ed cmplr; Semantec: Q&A;
Sky Computers; ... (Product names are trademarks of the companies indicated.)

Industrial-Strength

MetaWare C and Pascal compilers are designed for professional soft-
ware developers. These tools are loaded with options to control
them for special purposes. You can adjust the space-time trade-off
in code quality. You can adjust external naming conventions to
agree with linkers and operating systems. You can specify segment
names for segmented architectures, and to help place code or data in
particular places for embedded applications. You can select from
five memory models for the 8086 family. And on and on.

A Partial List of Optimizations

Common subexpression and dead-code elimination, retention and re-
use of register contents, jump-instruction size minimization, tail
merging (cross jumping), constant folding, short-circuit evaluation
of Boolean expressions, strength reductions, fast procedure calls, au-
tomatic mapping of variables to registers (where advantageous), ...

“Platform” — Code Quality

Sun,Apollo,SGI— 18%, 3%, 26% > resident compiler (Dhrystone).
PC: DOS, 0§/2 — 3-10% > Microsoft C; 30% > MS Pascal, LatticeC.
386 32-bit DOS— no competitors, since November, 1986.

286, 386 UNIX — 66% better than pcc (Dhrystone, 386).

VAX VMS — = DEC's excellent C and Pascal; better features.
VAX Ultrix — 19% > pcc (Dhrystone); much > Berkeley Pascal.
RT PC/4.3bsd — 89% > the original port of pcc (Dhrystone).

370 CMS,UNIX — much better than any C, and VS Pascal.

AMD 29000 — >40,000 Dhrystones! Available in Q2, cross.

(408) 429-6382, telex 493-0879. Since 1979.

Mets | !a' TIFE .

INCORPORATED
903 Pacific Avenue, Suite 201 * Santa Cruz, CA 95060-4429

The Clear Choice for Large

©

Programming Projects ...

1987 MetaWare Incorporated. MetaWare, High C, Professional Pascal, and DOS Helper are
trademarks of MetaWare Incorporated. Others and their owners are duely respected.
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We've spent years developing our
file manager so you won't have to.

You could invest hundreds of programming
hours writing a file management system for your
next application.

Or you could simply invest in Btrieve®
And get all the file handling functionality you need,
through subroutine calls from your favorite
programming language.

Portable. Write your application once.
Wherever Btrieve runs, your application will run,
whether in a single user or multiuser environment.
In fact, Btrieve is the standard access to NetWare®

Fast. Writteninassembly language, Btrieve
uses b-tree indexing algorithms with caching
and automatic balancing for fast, efficient file
management.

Safe. Btrieve is the only fault tolerant file
manager with built-in file recovery. In the event
of a system or power failure, your database is
protected.

Flexible. Develop applications with the
capabilities you need most. Like 255 open files,
unlimited records per file, 24 indexes per file, and

a maximum file size of up to four gigabytes. You
can access Btrieve from BASIC, C, Pascal,
COBOL and others.

Invest in Btrieve. At just $245 for single user
and $595 for multiuser, it’s a small price to pay for
all the file manager you'll ever need.* And you'll
never pay royalties on the applications you devel-
op. To find out more, see your authorized Novell
reseller, or call (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 NVBTI13.

NNOVELL

For softwaré 'somtio'ns,
you should be seeing red.

*Suggested retail price (US dollars) ©1987 Novell, Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900
Requires PC-DOS or MS-DOS 2.X, 3.X or Xenix.
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FEATURE ARTICLES
Porting DOS Applications to 80386 Protected Mode

The author takes a comprehensive look at Phar Lap’s 80386 run-time
environment, and demonstrates how to adapt existing DOS programs to
run in protected mode on the 80386.

by Howard Vigorita

DMA and Interrupt Driven Real-Time Programming
from C and FORTRAN

Understanding direct memory access and interrupt service routines is
important to programmers concerned with data acquisition and real-time
control. In this article, the author explains ways to program for DMA, and
includes a comprehensive list of information resources.
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PRODUCT REVIEWS
80386 Macro Assemblers for DOS

This discussion examines two of the leaders in the area of 386 assemblers,
Microsoft’s MASM 5.0 and Phar Lap’s 386 ! ASM, and explains how these
developer’s tools to aid in writing 386 programs.

by Howard Vigorita

Protected Mode FORTRAN Compilers ‘

This look at a new breed of FORTRAN compilers explores how these
developers’ tools break the 640K barrier and permit protected-mode
programs to run under DOS.
by Daniel Feenberg, Ph.D.

NetCommander

Sub-LANS, a different connectivity approach from Digital Products Inc.,

offer a simple, low-cost alternative to true local area networking.

by Thomas Pasgiiale . ... cos v ons s snas s v oave sess wam §ad e

COLUMNS

From the Editor’s Desk &y Sol Libes
IBM Eights Back oo o oo on anssnns o sasayas s 50 sasmies o 5

The C Forum by Don Libes
rmifdef ... e
Turbo Pascal Corner &y Stephen Randy Davis

Understanding URIES: o..c o oo vmn v vomanvs s v s sos s s i
LANscape by Patrick H. Corrigan

Database Service, File Service, and Server-Based Applications

The Scientific Computer User &y A.G.W. Cameron
Recent News about TgX

June 1988
Vol. 4. No. 6

About the cover: You're a Top Gun of
computer integration, right? Your first
mission: To adapt current DOS applica-
tions to use the new 80386 platform.
Your ongoing assignment: To tap the
power offered by the 386 chip to deliver
faster, more powerful software solutions
to integration problems. In this issue we
will help you meet both of these chal-
lenges. Our lead story discusses how to
port programs to the 386 protected
mode. We also offer a look at new 386
developer’s tools and control programs.
Cover photograph by Michael Carr

Model supplied by Richard Hermle.
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