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Powertul.

The SAS System brings today’s power-hungry
PC users efficient data management, an easy
report generator, customized presentation
graphics, superior statistics, and more. You
get the strength and flexibility that make

SAS software so indispensable on mainframes
and minicomputers.

Productive.

The SAS System has integrated applications
to use “as is” or customize to fit your needs.
Plus a built-in micro-to-host link just for
your PC.

Read data in any format from any file
mc]udmg dBASE® and Lotus® 1 2-3% Then
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The SAS System runs on the IBM PC AT, XT, and PS/2;IBM 370/30xx/43xx and compatible mainframes; Digital Equipment Corporation’s VAX™ series minicomputers and workstations;
Data General Corporation’s ECLIPSE® MV series; and Prime Computer, Inc.’s 50 series. Not all products are available for all operating systems.

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. dBASE is a registered trademark of Ashton-Tate. Lotus and 1-2-3 are registered trademarks of Lotus Development Corp.
Copyright © 1987 by SAS Institute Inc. Printed in the USA.
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106 ONE YEAR LATER PS/2 TURNS 1

The big news one
year ago was a new
breed of personal
computer from IBM:
the PS/2. A new ar-

§ chitecture? A new

graphics adapter?
3.5-inch diskettes?
What did it mean?
One year later there
are no definitive an-
swers, but we have a
better idea of the
PS/2's impact.

Product review:
PS/2 Model 80 Type 111

HOST
CONNECTIONS

E
e

FOR SYSTEMS DEVELOPERS AND INTEGRATORS

DOUGIAS TALLIMAN \

The PS/2 hit the market running. On the strength of its name

and some intriguing potential, the PS/2 entered the workplace

in significant numbers. After examining those numbers and

talking to professionals out in the field—the people faced with

the decisions about what equipment to buy—we see that the

PS/2 is a strong alternative hardware platform, but it is far

from becoming a hands-down standard. 48

MODEL 80 FLAGSHIP

KENT QUIRK

The Model 80 Type 111 took over the helm as the fastest and

most powerful member of the PS/2 family in November. It

stands up beautifully when put through our standard

Compatibility and Performance Suite. With its 20-MHz clock

rate, page-mode memory architecture, fast ESDI disk drive, and

20-MHz math coprocessor, the Type 111 is a worthy contender

as a high-performance workstation or as a network file server. 62

SELECTION WITHOUT SWITCHES

DAN ROLLINS '

One of the most resourceful—ryet unsung—features of the

P$/2’s Micro Channel Architecture is programmable option

select (POS). This innovation frees users from the often

frustrating task of manually setting DIP switches and jumpers

with the addition of every expansion board. We tell you how to '
program your configuration with POS. . 74

SAA: IBM’'S ROAD MAP TO THE FUTURE

DENNIS LINNELL

IBM has seen the future and it is software. In order to get there

in orderly fashion, IBM is developing Systems Application

Architecture, a comprehensive attempt to standardize nearly

every aspect of application design—even within IBM’s own

ranks. While not yet complete, SAA’s development is far enough

along for us to give you a good idea of how it could affect your

-role as a software developer. 86
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Product review:
Turbo Pascal 4.0

Product review:
XDB

E-MAIL ARRIVES, PART 1

STEVEN S. KING

Electronic mail has come into its own as a means of
communication within the workplace. E-mail systems require
good management, effective software administration,
appropriate configurations, and proper equipment. This first
installment of a two-part article examines all the necessary
components. Part 2 will look at third-party E-mail software.

106

THOROUGHLY MODERN TURBO

BEN MYERS

Despite upgrades since its original release in 1983, Borland’s
Turbo Pascal had become outdated. Version 4.0 purports to
bring Turbo Pascal back to the future. Its 64KB limitation on
code segments is gone; it supports separate module
compilation; it has added a sophisticated graphics subsystem.
The only feature left untouched is the $99.95 price.

122

THE XDB DYNAMO

RANDALL RUSTIN

XDB Systems has come up with a full y relational SQL-based
data manager that is unusually simple to use and very fast.
XDB turns in the best performance yet in our data manager
series. It has a clean and intuitive design that implements
almost all features of a relational data manager within 640KB.

140

THE BACK PAGE

We have a new back page this month—
and a very important one it is. This is
where you tell us and your fellow
readers what you are thinking asa -
- systems professional—thus the title,
Professional Viewpoint. Associate
editor Jordene Zeimetz has the job of
tabulating and analyzing the results
culled from the reader response cards you send us each month.
(These cards are bound in next to Systems Perspective.) Out
first question, on 0S/2, is answered on page 188.
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Software Tools

For Programmers & Non-Programmers

Get ‘State of the Art’ performance
and save valuable time with these
high quality utilities!

Opt-Tech Sort™

Opt-Tech Sort is a high performance Sort/Merge/Select
utility. It can read, sort and write a file faster than most
programs can even read the data. Example: 1,000
records of 80 bytes can be read, sorted and a new file
written in less than 10 seconds (IBM XT). Opt-Tech Sort
can be used as a stand-alone program or called as a
subroutine to over 25 different programming languages.

All the sorting, record selection and reformatting facilities
you need are included. A partial list of features includes:
The ability to process files of any size. Numerous
filetypes are supported including Sequential, Random,
Delimited, Btrieve, dBASE Il & lll and many others. Up
to 10 key fields can be specified (ascending or descend-
ing order). Over 16 different types of data supported.
Powerful record selection capability allows you to specify
which records are to be included on your output. Record
reformatting allows you to change the structure of your
output record and to output special fields such as record
numbers for use as indexes.

MS-DOS $149. * NEW %« Xenix $249.
ieeon On-Line Help™ tson

On-Line Help allows you to easily add “Help Windows”
to all your programs. On-Line Help is actually two help
packages in one. You get BOTH Resident (pop-up) and
Callable Help Systems.

The resident version allows you to add help to any
system. Your Help System is activated when the ‘‘Hot
Keys” that you specify are pressed. You can then chain
between help windows in any manner you desire.

The callable version allows you to easily display help
windows from your programs. A simple call to the help
system makes the window appear. The original screen
is automatically restored when the help window is
cleared. On-Line Help is callable from over 20 different
languages.

You have full control over the help window content, size,
color and location.

MS-DOS $149. Demo $10. (apply toward purchase).

Scroll & Recall™

Scroll & Recall is a resident screen and keyboard
enhancement. It allows you to conveniently scroll back
through data that has gone off the top of your display
screen. Up to 27 screens of data can be recalled or writ-
ten to a disk file (great for documenting systems opera-
tions). Also allows you to easily recall and edit your
previously entered DOS commands without retyping.

Scroll & Recall is very easy to use. It's a resident utility
that's always there when you need it. MS-DOS $69.

Visa, M/C, AMEX, Check, Money Order, COD
or Purchase Orders accepted.
To order or to receive additional information just call
and receive immediate highly qualified attention!

Opt-Tech Data Processing

P.O. Box 678 — Zephyr Cove, NV 89448
k (702) 588-3737 j
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PERISCOPE POWER

...’(eeps 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.
Periscope G
RELCOPE oaent

Start with the model that fits your current needs. If you
need more horsepower, upgrade for the difference in
price plus $10!

When you move to another Periscope model, don't
worry about having a lot to learn. .. Even when you move
to the most powerful model, Periscope III, an extra dozen
commands are all that’s involved.

A Periscope I user who recently began using
Periscope III writes, I like the
Jfact that within the first half

The Undercaver Deby,
gger
For The IBM Pergong) Computer

by Brett Satiey

hour of use I was debugging my

program instead of learning to Periscope software

use the debugger.” & 200+ page
manual

B Periscope’s software is solid, comprehensive, and
flexible. 1t helps you debug just about any kind of program you can
write. .. thoroughly and efficiently.

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS,
and interrupt-driven programs. Periscope works with any language, and provides
source and/or symbol support for programs written in high-level languages and
assembler.

B Periscope’s hardware adds the power to solve the
really tough debugging problems. The break-out switch lets

you break into the system any time. You can track down a bug
instantly, or just check what’s going on, without having to
reboot or power down and back up. That’s really useful when
your system hangs! The switch is included with Periscope I,
Periscope 11, and Periscope III.

Periscope I has a board with 50K of write-protected RAM.
The Periscope software resides
in this memory, safe from run-
away programs. DOS memory,
where debugger software
would normally reside, is
thus freed up for your program.

Periscope 111 has a board with 64K of
write-protected RAM, which performs the
same function as the Periscope I protected
memory. AND...

The Periscope I1I board adds another powerful dimension to your
debugging. Its hardware breakpoints and real-time trace buffer let you track down

macy ¢~ Dugs that a software-

oriented debugger would
take too long to find, or
can’t find at all!

Periscope | Board

Periscope Break-Out
Switch

Periscope lll Board
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What Periscope Users
Like Best:

“I like the clean, solid design and the crash
FCCOVELY: Periscope I user

“I like the ability to break out of (a) locked
up system! Periscope II user

“I.am very impressed with Periscope II-X
...it has become my ‘heavy duty’ debugger
of choice, especially if I need to work on a
memory resident utility or a device driver.”

Periscope II-X user

“. .. Periscope III is the perfect answer to
the debugging needs of anyone involved in
real-time programming for the PC . . . The
real time trace feature has saved me many
hours of heartache already.”

Periscope III user

B Periscope I includes a half-length
board with 56K of write-protected RAM;
break-out switch; software and manual for
$345.

B Periscope II includes break-out switch;
software and manual for $175.

B Periscope II-X includes software and
manual (no hardware) for §145.

B Periscope III includes a full-length
board with 64K of write-protected RAM,
hardware breakpoints and real-time trace
buffer; break-out switch; software and
manual. Periscope III for machines run-
ning up to 8 MHz is $995; for machines
running up to 10 MHz, $1095.

REQUIREMENTS: IBM PC, XT, AT, or close
compatible (Periscope III requires hardware
as well as software compatibility); DOS 2.0 or
later; 64K available memory; one disk drive;
an 80-column monitor.

Call us with your questions. We'll be happy
to send you free information or help you
decide on the model that best fits your
needs.

Order Your Periscope,
Toll-Free, Today!

800-722-7006

MAJOR CREDIT CARDS ACCEPTED

The ‘
PERISCOPE

Company, Inc. |

1197 PEACHTREE ST.
PLAZA LEVEL
ATLANTA, GA 30361
404/875-8080
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[f you want micro-to-
you need software that

With most micro-to-mainframe links,
flexibility comes hard.

Because when you buy their software,
you have to spring for their boards. And
often when you add a new application,
you have to add another board. Until you
end up with a mishmash environment of
incompatible software running on expen-
sive hardware.

Unless you choose the flexibility of
Novell's PCOX™ Software.

Standardize. PCOX lets you do an
entire range of micro-to-mainframe tasks

simply by changing software, instead of
adding costly boards. In fact, you can run
PCOX Software on hardware from IBM 2
IRMA,” AST® and, of course, PCOX.
That means you can standardize all
your micro-to-mainframe applications with
a single family of software, utilizing any or
all of your existing boards. And PCOX
Software will have the same look and feel to
all your users, whether they are connected
to a cluster controller, modem or LAN.
Upgrade. With over 20 products to
choose from, PCOX Software makes it easy

©1987 Novell, Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900



mamframe tlexbility;
isnt nailed to a board.

and affordable to add functions and upgrade
your micro-to-mainframe capabilities.

From terminal emulation to sophisti-
cated multiple host sessions. From file
transfers to mainframe graphics. From
single stations to LAN gateways. Even
from 3270 to System/3X networks.

Get the flexibility you need for all your
micro-to-mainframe connections, without
getting nailed. To find out more about
PCOX products, see your authorized
Novell reseller, or call (800) 225-PCOX.
In California, call (415) 969-1999.

For more information, call from your
modem 1-800-444-4472 (8 bit, no parity, 1
stop bit) and enter the access code NVPX3.

NNOVELL

For network solutions,
you should be seeing red.
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cle Corporation, the world’s
fastest growing software
company; has just climbed past
Ashton-Tate to become the world’s
largest supplier of database man-
agement software and services.?
Why?
® Because ORACLE® runs on PCs,
plus mainframes and minicom-
puters from IBM, DEC, DG, HP,
Prime, Wang, Apollo, Sun, etc. —
virtually every computer you have
now or ever will have. Ashton-Tate’s
dBASE runs only on PCs.
® Because ORACLE is a true dis-
tributed DBMS that connects all
your computers — PCs, minicom-
puters and mainframes —into a
single, unified computing and infor-
mation resource. dBASE supports
only primitive PC networking.
® Because Oracle has supported
the industry standard SQL language
since 1979. Ashton-Tate promises
to put SQL into dBASE sometime
in the indefinite future.
® Because ORACLE takes advan-
tage of modern 286/386 PCs by
letting you build larger-than-640K
PC applications on MS/DOS today,
and run them unchanged on 0S/2,
once 0S/2 is available. dBASE treats
today’s 286/386 PCs and PS/2s like
the now obsolete, original PC.

Don't go down in flames. Bail out
from dBASE. Call 1-800-ORACLE1
and order your $199-PC copy of
ORACLE? today. Or just ask and we'll
send you information on ORACLE,
the number one selling DBMS on
minicomputers and mainframes.

ORACLE®

COMPATIBILITY « PORTABILITY « CONNECTABILITY

; et Call 1-800-0RACLET1,
?g’ln too 12’%2 s eXt- 148 tOday.

<640K >640K
programs  programs

Dear Orucle,

PC ORDER PROCESSING
Oracle Corporation
20 Davis Drive ® Belmont, CA 94002

I want ORACLE to be THE LAST DBMS
for my 286/386 PC. Enclosed is my

0O Check or [J VISA O MC [0 AMEX
credit card authorization for $199
(California residents add 7% sales tax).
I understand this copy is for PC develop-
ment only. Offer valid only in the US
and Canada.

Print Name

Title

Company

Street (P O. Box numbers not acceptable)

City

State

Phone

Credit Card Number

Card Expiration Date

®  Signature PCTECHJOURNAL

] A . 3 Far PC devalopment use only. Regulres  286/386 PC plus 1-MByle extnded memory. Offer
1 Revenue doubled ,s:mmmrmmlmulnwmnmuumv or PC developme: nly. Req! p yte Ty  ama value-added reseller (VAR C1 YES. CINO

Wﬂnmllcup omu 1s a reg. trademark of Oracle Corp. dBASE s re lmlrkniuhhm-'tm mmunum own numerous re. trademarks. mn




JULIE ANDERSON

SYSTEMS PERSPECTIVE

Reappraising the PS/2

On ifs first birthday, the PS/2 is still trying to stake ifs claim in the

markelplace. So far it has meant a world of multiple standards.

t PC Tech Journal, we thought

that IBM’s introduction of the PS/2

family of computers was so excit-
ing, disappointing, and confusing that
we dedicated our entire August 1987
issue to exploring its assets and liabili-
ties. Now, a year after its introduction,
the excitement, disappointment, and
confusion are still there, so we decided
to take a look at how the PS/2 has
scored in the marketplace.

In this month’s cover suite, asso-
ciate editor Douglas Tallman analyzes
PS/2 sales figures and opinions from
the trenches. He finds that some sys-
tems professionals embrace the PS/2,
but others take a wait-and-see attitude.

Ultimately, the success of the PS/2
lies in the viability of IBM’s three
breaks from established standards:
3.5-inch diskette drives, VGA, and the
Micro Channel bus. Two of these new
technologies (those not protected by
patents) have been warmly welcomed.

Although the 3.5-inch diskette
drive poses a cumbersome data migra-
tion problem, its ruggedness and
higher capacity are undisputed im-
provements over the 5.25-inch diskette.
Also gaining acceptance is the VGA. Its
most significant advance over the EGA
is readable registers—essential to a
multitasking operating system'’s ability
to save the video context when switch-
ing tasks. Demand for third-party VGA
boards for classic-bus PC/AT machines
promises to make it an industry-wide
standard, independent of the PS/2.

Whether IBM’s proprietary bus will
become the new standard bearer is
much less certain. Debate still centers
on the merits of the Micro Channel.
Because no hardware yet exists that
exploits its multimaster capability, its
potential is unproven. The lack of
third-party Micro Channel adapters lim-
its the problems the PS/2 can solve.

A year has been enough time for
IBM’s competitors to respond with al-
ternative architectures. Believing that
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the AT bus is adequate for accessing all
devices except memory, Compaq in-
serted the Intel 82385 cache controller
between the Deskpro 386/20’s pro-
cessor and memory to achieve a high-
speed 32-bit data path. ALR’s FlexCache
20386 reflects a similar bus architec-
ture. AST, on the other hand, extended
the AT bus, adding multimaster capabil-
ities while maintaining compatibility
with the classic bus.

These new architectures are de-
signed to combat the top-of-the-line
PS/2. Author Kent Quirk examines the
20-MHz Model 80 Type 111 in the sec-
ond article of our cover suite. Dan Rol-
lins explains the inner workings of
programmable option select (POS),
rounding out the suite.

In New Directions on page 25,
Will Fastie registers his opinion on why
the PS/2 has not been an overwhelming
success. We invite you, too, to share
your professional viewpoint on the
PS/2 by answering the reader response
card in front of this editorial.

The critical issue remains whether
one architecture will win out, or if we
are doomed to live with multiple
“standards.” When old and new coexist

on the desktop, even simple tasks be-
come complex. For example, I am writ-
ing this editorial in the compatibility

(;“ i r'ﬁ'.l"\ ll;
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box of OS/2 on my 16-MHz PS/2 Model
80. Because my Model 80 is one of the
few PS/2s in our office, 3.5-inch dis-
kettes are a communications barrier. I
installed Sysgen’s 1.2MB 5.25-inch ex-
ternal diskette drive (see Product
Watch, this issue, p. 155), but it doesn’t
have an OS/2 driver, so I must reboot
DOS whenever I want to use 5.25-inch
media. One other answer is to transmit
files over the LAN, but alas, Netware
hasn’t released a shell for OS/2.

The real question, of course, is
why I am running OS/2 at all. We
asked you the same question on our
response card in the January issue. As-
sociate editor Jordene Zeimetz reports
your responses in the debut of Profes-
sional Viewpoint on the back page.
(The calendar has moved to page 20.)

Many of you give the same reason
as mine for using OS/2: to explore the
latest technology. Most respondents,
however, spurn OS/2, at least for now,
staying with DOS instead.

Certainly, it is too soon for end
users to install OS/2, but developers
should be hard at work building OS/2
versions of their software. In a world
of multiple architectures, multiple op-
erating systems will also exist. A pro-
gram that runs only in DOS will face a
limited audience in the future. [immufE]
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Businesslanc
Networking

The Businessland® Gold Plan is the first total support network. A systems engineer. A trainer. Technical and
program to ensure successful PC networking.Very good  corporate support professionals. All headed up by an
news if you're experiencing pre-network nervousness.  account manager.

It’s a guarantee that, from day one, Businessland will Unlike other support programs, the Gold Plan begins
be there with you. Helping to keep your network up and  at the beginning. With the initial planning and reviews
productive. that enable your Businessland systems engineer to

The heart of this plan is your Businessland network  design the network to fit your needs.
support team. One experienced group, responsible for It covers you through the hardware and the software
the design, installation, service and maintenance of your installation.

Paul Abeln
‘ Technical Support Specialist

Susan Schaefer
Senior Account Manager

) Businessland and the Businessland logo are registered trademarks of Businessland, I
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ith A Net.

As well as file maintenance, user set-up, menus, If you're preparing to make your networking deci-
application installation, delivery and system tests. sion, talk to Businessland and find out more about the
It means we'll be there to train your network admin-  Gold Plan.
istrator, and assures ongoing post-sale consulting, on-site Call (800) 323-1000. We'll tell you how to contact the
reviews and continuing support. Plus instant accessto ~ Businessland nearest you for a free consultation.
our technical experts via an 800 phone line.

There’s even a unique service that lets us access your B‘IS’MM
®

network by phone for remote diagnosis. And, in many
cases, instant repair. A Different Kind of Computer Company

Cathy Heumann
Connectivity Instructor
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EVEN MORE POWER
AND FLEXIBILITY

BRIEF 2.0

Users and industry press alike have
unanimously proclaimed BRIEF as
the best program editor available
today. Now, the best gets better,
with the release of BRIEF 2.0.

Straight from the box, BRIEF offers
an exceptional range of features.
Many users find that BRIEF is the
only editor they'll ever need, with
features like real, multi-level Undo,
flexible windowing and unlimited
file size. But BRIEF has tremendous
hidden power in its exclusive macro
language. With it, you can turn BRIEF
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541 Main St.

Suite 410-P

South Weymouth, MA 02190
(617) 337-6963

Requires an IBM PC or compatible with
at least 192K RAM.

BRIEF is a trademark of UnderWare, Inc.
Solution isa k of Solutii
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into your own custom editor con-
taining the commands and features
you desire. It's fast and easy.

Jerry Pournelle, columnist for BYTE
magazine summed it all up by saying
BRIEF is, “Recommended. If you
need a ﬁeneral purpose PC program-
ming editor, look no further’” His
point of view has been affirmed by
rave reviews in C JOURNAL,
COMPUTER LANGUAGE, DR.
DOBB'S JOURNAL, DATA BASED
ADVISOR, INFOWORLD AND
PC MAGAZINE.
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One user stated “BRIEF is one of
the few pieces of software that I
would dare call a masterpiece.”
Order BRIEF now and find out why.
BRIEF 2.0 is just $195. If you already
own BRIEE call for upgrade
information.

TO ORDER CALL: 1-800-821-2492
(in MA call 617-337-6963)
As always, BRIEF comes with a

30 day money-back satisfaction
guarantee.

[6) and

C ,anguage sé




LETTERS

C CONTENTION
I came across Julie Anderson’s editorial
“C Comes of Age” (February 1988,
p. 9) after carefully scrutinizing the
table of benchmark results in the arti-
cle “C Contenders” in the same issue
(Marty Franz, p. 52). I noticed instantly
that Ms. Anderson’s statement that
“Microsoft’s . . . C 5.0 optimizing com-
piler produces the best performing
code of all compilers we reviewed”
directly contradicted the benchmark
results in the article. I highlighted the
winner of each category (treating
small/large models as separate catego-
ries). Turbo C comes out on top in 14
categories, whereas Microsoft’s second
place tops only seven. Also, after read-
ing her statement that Microsoft’s com-
piler “produces the best performing
code of all,” I took the average of the
ratios of Microsoft C divided by Turbo
C, and Turbo C came out almost three
percent faster than Microsoft on the
execution time benchmarks. Therefore,
I feel that a full retraction is called for
on the part of PC Tech Journal.
Peter L. Olcott
Omaha, Nebraska

What should have been stated in “C
Contenders” was that the benchmarks
were run using the default settings for
each compiler, except that stack probes
were disabled for the Microsoft C 5.0
and QuickC compilers. The reason that
Turbo C version 1.5 performed so well
in the benchmarks is that by default it
does more optimization; it also pro-
vides an option for additional optimi-
zation. Many of the other compilers we
reviewed will also produce optimized
code through command-line options.
Therefore, the execution times shown in
table 4 are not the best that these com-
pilers can produce.

Usually, developers write and test
code with optimization turned off,
since the overbead of optimization will
increase compile time. Once the appli-

APRIL 1988

cation is debugged, the code is then
compiled with full optimizations se-
lected. Because optimization is such a
complex subject, we have planned an
article on optimization techniques in
an upcoming issue. We will examine
the optimized code of these compilers
and run the benchmarks again using
Jfull optimization for each compiler.
These new numbers will bear out my
statement that “the microsoft C 5.0
compiler produces the best performing
code of all compilers we tested.”

—/A

A QUESTION OF ACCURACY

I was disappointed that your review
“Measuring Numerical Accuracy” (Jim
Roberts, January 1988, p. 142) did not
include any reviews of Modula compil-
ers. At least two, from Pecan Software
and Logitech, provide excellent support
for the double-precision data types.
Logitech produces the most popular PC
Modula compiler. Pecan’s offering is
based on the Power System, which al-
lows the use of eijther two- or four-
word reals for all of the languages it
supports, including both Modula-2 and
UCSD Pascal.

The comment that “Modula-2 is
poorly designed to support numerical
computations” is just simply incorrect.
Although Modula-2 is a small language,
it has all the facilities available to do
extensive real number computations.

The language specifications set
forth by Niklaus Wirth himself (Pro-
gramming in Modula-2, second edi-
tion, Springer-Verlag, 1983) say that the
absolute value (ABS) function takes on
the type of the original argument; that
is, if you want to take an absolute value
of a real number, you can write

X := ABS (y);

where both x and y can be a real, inte-
ger, or whatever. Therefore, the need
for RABS( ) for real numbers, as sug-
gested by Mr. Roberts, is unfounded.

One of the few library modules
that Wirth himself included in his book
is MathLib0. It supports the following
functions for real numbers: sqrt, exp,
In, sin, cos, arctan, real, and entier.

I know of several substantial pro-
grams written in Modula-2 by compe-
tent software engineers that use real
numbers extensively on PCs.

Please do not generalize about all
PC compilers if you haven’t surveyed
all those that are available. I have writ-
ten well in excess of 20,000 lines of
Modula code with PC-based Modula-2
compilers, the majority of it using the
Logitech compiler. I have found the
Logitech environment to be friendly,
easy to use, and amenable to the rapid
development of programs. In fact, it is
much easier to use than the Microsoft
C compiler version 4.0 which I have
used extensively.

David G. Rboadls, Ph.D., presidernt
David G. Rhoads Associates Inc.
Kennett Square, PA

The article by Jim Roberts contains use-
ful information, but it raises a question
on just what is being tested. The uni-
formity of performance of the various
compilers suggests that perhaps what is
being tested is more the 80287 chip
than the compilers themselves. A sim-
ple way to check this is to run exactly
the same program with 10-byte
floating-point numbers; this is available
with some compilers. In one place, Mr.
Roberts states that he specifically
avoided trying 10-byte representations.
This is unfortunate.

The diatribe against Modula-2 in
the article is out of place. There is no
need for a RABS function as suggested.
The ABS function is defined to be a
generic function in Wirth’s book; that is
to say that it will work with INTEGER
as well as REAL arguments, returning
the same type as the argument. The dif-
ferent conversion routines, FLOAT (not
float) for CARDINALs and real for INTE-
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Cl'e ate Powerful _

Programs with
Blaise TOOLS

Whether you’re an expert or a novice, you can
benefit from using special tools to enhance your
programs, make them reliable, and give them a
professional look. With windows, menus, pop-up
memory resident programs, and communications
support, Blaise Computing offers you a wide
range of programming tools to let you take full
advantage of the Microsoft and Borland pro-
gramming environments. All language support
packages include fully commented source code,
complete comprehensive manuals and sample

programs.
C TOOLS PLUS/5.0 $129.00

Full spectrum of general service utility functions
including: windows; menus; memory resident
applications; interrupt service routines; interven-
tion code; and direct video access for fast screen
handling. Specifically designed for Microsoft C
5.0 and QuickC.

$129.00

Turbo C TOOLS
Windows and menus; ISRs; intervention code;
screen handling including EGA 43-line text mode
support; direct screen access; and memory resi-
dent applications. Carefully crafted specifically
to complement Turbo C.

Turbo POWER SCREEN

COMING SOON! General screen management;
paint screens; block mode data entry or field-by-
field control with instant screen access. For
Turbo Pascal.

Turbo POWER TOOLS PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Screen, window, and menu management includ-
ing EGA support; DOS memory control; ISRs;
scheduled intervention code; and much more.

Turbo ASYNCH PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Interrupt driven support for the COM ports. I/O
buffers up to 64K; XON/XOFF; up to 9600 baud;
modem and XMODEM control.

ASYNCH MANAGER $175.00
Full featured interrupt driven support for the
COM ports. I/0 buffers up to 64K ; XON/XOFF;
up to 9600 baud; modem control and XMODEM.
For Microsoft C, Turbo C or MS Pascal.

KeyPlayer $49.95
“Super-batch” program. Create batch files which
can invoke programs and provide input to them;
run any program unattended; create demonstra-
tion programs; analyze keyboard usage.

PASCAL TOOLS/TOOLS 2  $175.00
Expanded string and screen handling; graphics

routines; memory management; general program
control; DOS file support and more. For MS-
Pascal.
EXEC $95.00
NEW VERSION! Program chaining executive.
Chain one program from another in different
languages; specify common data areas; less than
2K of overhead.
RUNOFF $49.95
Text formatter for all programmers. Written in
Turbo Pascal: flexible printer control; user-defined
variables; index generation; and a general macro
facility.
TO ORDER CALL TOLL FREE
800-333-8087!

aH
b, | 4
BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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GERs, are consequences of the very
strict typing of Modula-2, plus the de-
sire to keep a compact language. It is
irritating, not a hindrance. I know of
no reason why a proper Modula-2 im-
plementation cannot be used success-
fully for numerical calculations, and
have done so with the Logitech com-
piler. On real physics problems of
numerical integration of functions and
differential equations I have tried, it
produces very efficient, large model
code. It is unfortunate that Mr. Roberts
did not review this compiler, even if
he only had version 2.0 rather than 3.0,
which was not available in time for this
article. It is also odd that he did not try
the PCollier implementation, since the
differences calculated need not be
known to better than 8 digits, even if
I/O does not support greater precision.
Harvey L. Lynch
Menlo Park, CA

Dr. Rbhoads and Mr. Lynch suggest that
I unfairly slighted Modula-2 and its
leading compilers. That was not my
intent. Although I had not programmed
in Modula before doing the work that
led to the article, I was favorably dis-
posed toward the concept of that lan-
guage. The first structured language I
learned was Algol, which I enjoyed.
Pascal is a frustrating derivative of
Algol that has no practical standard, so
I had hopes for Modula—but I spent as
much time on the four Modula compil-
ers at my disposal as I did on all the
compilers actually covered.

Dr. Rhoads cites the second edition
of Wirth’s book, but a third edition was
released a few years later. Mr. Lynch
does not name an edition, but ABS() is
not a generic function that will accept
all real numeric types. Moreover, I do
feel that anything irritating is indeed a
bindrance in getting a job done. It
doesn’t make sense to test a compiler
that does not support a standard syn-
tax. My program is designed to be run
in batch mode on generic machines,
from micros to supers. The most capa-
ble Modula compiler I tested was the
FTL (faster than light) product distrib-
uted by Workman Associates; however,
its syntax is even more inconveniently
nonstandard than, say, using SCRIBE()
Jfor WRITE() inn FORTRAN.

Both writers say that I should
have used the Logitech compiler. As my
article states, Logitech did not make a
copy of its compiler available for my
test. They could have sent a beta test
copy—because my article was not a

comprehbensive product review, I did

not require that a compiler be a re-
leased version. In fact, two of the com-
pilers tested were beta test versions.
Compiler manufacturers that I talked
to know that I tried to be fair about
the problems I encountered. I did talk
to Logitech technical support on specific
issues. For example, it was confirmed
that the Logitech compiler has no func-
tion to take the absolute value of a
real number.

I am not sure why Mr. Lynch
would need a large model to perform
simple canned integrations for physics
problems. Large models are needed, for
example, on big projects dealing with
large, intricate data structures, or for
Sfollowing the time evolution of compli-
cated physical models.

Lynch states that I did not try the
PCollier implementation. I did, but it
did not work properly (problems with
RETURN) and did not support double-
precision 1/0.

Dr. Rhoads suggests that I should
have tried Pecan Modula-2—but it
runs only in a special environment
and does not compile to binary code.
The point is that although there may be
several programs written in Modula-2,
all of the other languages tested are
well represented in this category.

Mr. Lynch misunderstood my cau-
tion about avoiding comparing 8-byte
reals to 10-byte reals. It is simple to
run ACCURACY in extended precision
(10-byte) in, say, Turbo Pascal 4.0.
More bytes get you more decimal digits
of precision, which will not surprise
even the most unwary. One must not
compute numerical differences unless
both numbers being compared are of
the same storage or register type.

One reader, Charles Gulizia of To-
ronto, wrote to me suggesting that the
reason for the sine errors being smaller
than the tangent errvors might be a sim-
Dble manifestation of the chain rule in
calculus. The chain rule can be used to
[find the differential of a function,
given a differential in an argument. A
simple test of this hypothesis showed that
it accounts for nearly all the differ-
ences between the sine and tangent
errors. Problem solved.

—Jim Roberts

BTRIEVE BELIEVER

It disturbs me when I see a magazine
that I value as much as I do PC Tech
Journal give a bad review of a product
that I like as much as Novell’s Btrieve
(see “A Data Manager with Language
Flexibility,” Burks A. Smith, October
1987, p. 104).

PC TECH JOURNAL
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Hf 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.

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 OS/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

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-
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Burks Smith’s response to Brad
Smith’s letter in the January 1988 issue
(Letters, p. 15) concerning the 50 hours
that it took to create a name and ad-
dress file of 100,000 records in Btrieve
would certainly indicate that neither of
them has taken the time to look at the
excellent Btrieve manual regarding per-
formance optimization.

One of Btrieve’s greatest virtues is
its ability to maintain an extremely high
level of data integrity by use of pre-
imaging files and closing the Btrieve

file whenever it is changed. For the
purpose described in the letter, none
of this is necessary, as the worst case
would be a power failure, which would
prevent the file’s being closed, in
which case the program to create the
file could be run again.

Although I have not had occasion
to create a file of this size, I would be
very surprised if it required even five
hours to create if the Btrieve file had
been opened in accelerated mode, as
described in the Open(0) Btrieve Op-

REPROGRAM THE
ORIGINAL COMPUTER

Lattice is a registered trademark of Lattice. Incorporated.
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eration section of the manual, and the
buffer size had been set appropriately
for this type of processing.

I have some times for a similar
type of file creation using Turbo Pascal
where I insert 2,107 records of 222
bytes into a Btrieve file from various
parts of a sequential ASCII file. For
normal access with the buffer at b:32,
the time was 41 minutes, 10 seconds or
50 records/minute; for accelerated ac-
cess with b:32, the time was 5 minutes,
25 seconds or 389 records/minute; for
accelerated access with the b:64, the
time was 3 minutes, 40 seconds or 574
records/minute. In many cases, the use
of a RAM disk for the pre-imaging file
can also provide significant perfor-
mance enhancement, but in accelerated
access, this is not a consideration.

Byrne L. Jobnson
Norway Island Consultants
Ranier, MN

Perbaps Mr. Jobnson was unable to
obtain a copy of the original article,
but Btrieve was tested by PC Tech Jour-
nal under the standard conditions used
Jor all other database products re-
viewed in this series. The published fig-
ures were for accelerated mode, which
was fully discussed. RAM disks are not
allowed in the tests for obvious reasons.
Brad Smith’s point was that be had
experienced some very long indexing
times. His 50 hours for 100,000 records
was offered as an example rather than
a benchmark, since the conditions were
not specified. The time seems long to
me, too, but Mr. Jobnson makes the
ervor in his example of assuming that
you can predict the time to sort
100,000 records by sorting only 2,000
or so records. Without knowing the de-
tails of Btrieve’s indexing scheme, it
should be safe to say that the time re-
quired to insert a node in the tree in-
creases with the number of nodes.
Therefore, linear extrapolation of in-
dexing times is not appropriate.
—Burks A. Smith

MISSTATED

Based on my many years in the com-
puter industry, I realize that computer
technical wizards do not speak English,
but the blurb on the table of contents ’
for “Choosing an Operating System”
(January 1988, p. 2) is so poor that I
simply had to write. To wit, “Nearly
everyone agrees that DOS lacks many
standard operating system features . . .
But then neither does OS/2.” Does this
mean that OS/2 does not lack the men-
tioned features?

PC TECH JOURNAL
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plications running on any NETBIOS-compatible local area net- Modula-2 Compiler Pack 9 75 Source Print by Aldebaran Laboratories G
work, and the COBOL/2 ANIMATOR source code debugger. Modula-2 Toolkit...... 169 139 Teamwork/PCSA by Cadre Technologies .. 995 929
Gives compile-and-run support to many COBOL dialects, and ~ LOGITECH Modula-2 Window PKG............c...... 49 89 TLIBbyBurton Systems Soltware........ 100 89
even offers support for the 0S/2 operating system. microport products Tree Diagrammer by Aldebaran LabOralOneS.......... 59

DOSMerge Al Varicties sco products

System V/386 Combination XENIX System V for PS/2 ..New CALL CALL
borland pl‘Od ucts System V/AT Combination 549 465 XENIX sttem V2861 G rrii Loz e el
Paradox 1.1 by Ansa/Boriand..... 359 o XENIX System V 386
Paraox 2.0 by Ansa/Bortand.... 595 microsoft products
Paradox Network Pack by Ansa/Bortand. 725 Microsoft C Compiler 5 w/COTEViEW.................... 450 285 other products
Quattro: The Professional Spreadsheet... 125 Microsoft Excel .. 495 319 Austec/Ryan-McFarland Products . CALL CALL
Reflex: The Analyst 99 Microsoft FORTRAN Optimizing Compiler 450 285 Brief by SOIHION SYSIEMS .......oovvvveveeseseecrsereeerreren 195 CALL
Turbo Basic Compiler. 64 Microsoft Macro Assembler. . 150 99 Brooklyn Bridge by White Crane Sys ... ‘i 130 119
Turbo Basic Support Products A/l Varieties. 64 Microsoft QUIickBASIC ..............ccoooocoeovrririrennnnnn, 99 66 Carbon Copy Plus by Meridian Technology ................. 195 135
Turbo C_Com_piler ...... 64 M!crosoﬂ quckc 99 66 CCExpress by Meridian Technoiogy 505 499
Turbo Lightning 64 Microsoft Windows ...............ccccooeecciniviniinsscsiis 9 66 Dan Bricklin’s Demo Il by Software Garden... 195 179
Turbo Lightning Word Wizard..... a7 Microsoft Windows 386. . 195 129 Desquiew from Quarterdeck ........... . 130 105
Turbo Pascal 64 Microsoft Windows Developi 500 299 Epsilon Emacs-like editor by Lugaru............................ 195 147
Turbo Pascal Developer’s Toolkit .............. 259 mks pro ducts : GRASP Paul Mace Software ... New 99 85
Turbo Pascal Support Products 4/ Varieties.... 64 KEDIT by Mansfield SOMWAIE .............rereereessereensonn 125 98
Turbo Pascal Tutor 41 MKSAWK 5 65 ok & Locate by Systems Software . 350 300
Turbo Prolog Compiler .. 64 MKSRCS Rev Conrol System .. 189155 Mace Utiliies Paui Mace Software... % 8
Turbo Prolog Toolbox 64 MKS Toolkitwith MKS VI - 138 109 b7 Tech Sort by Opt-Tech Data Proc... e 149 99
MKS VIEGHOT ot 5 85 OPTASMby SLA System 185 179
¢ language novell products PC Scheme Lisp by Toras nstuuments s 17
CBTREE by PeacoCk SYSIEMS............ccccccvvvvvvnns 159 98 Btrieve ISAM Mgr with No Royaltes. 245 184 Peabody Specify Language, by CopiaIntl.... 100 89
CQL by Machine Independent Software. 385 329 Xtrieve Query Utilty 245 184 Periscope Al Varieties. CALL CALL
Eco-C88 Modeling Compiler by Ecosoft 100 69 Report Option for Xtrieve.. 145 99 Personal Consultant Series by 71 All Varieties ... CALL CALL
GraphiC by Scientific Endeavors.......... 3% 309 Btrieve/N for 595 454 Personal REXX by Mansfield Software .. 125 99
Lattice C Compiler vers. 3.2 from Lattice. 500 265 Xtrieve/N . 505 454 risC by IMS/ 80 69
Mark Williams Let's C with FREE csd. 75 54 Report Option/N f0r XeVe/N ..o 345 269 SCREENIODYNOTTOM......oocoovviriiriissiririce 400 379
Vitamin C by Creative Progmamming 225 149 XaL 795 599 SLATE by Symmetry Group WNew 299 269
VC Screen Forms Designer .. 100 79 3 Turbo Programmer by ASCII.. .New 289 229
WKS LIBRARY by Tenon Software.... 129 109 CALL for Products Not Listed Here TurboHALO by IMS] %5 75
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LETTERS

Yours is an excellent magazine
overall. Therefore, I cannot help but
also point out to Will Fastie (“The In-
dustry’s Pulse,” New Directions, p. 27)
that 1,024 registers (see page 33) each
describing a 16KB page results in a
total capacity of 16MB, not 2MB.

Charles E. Voss
Spring, TX

We apologize for miswording the blurb.
It should indicate that neither DOS nor
OS/2 can boast all those features.

—SH

Mr. Voss is right—I misstated it. [
should have said that the 1,024 page
registers each correspond to a 16KB
physical page in the 80286’s address
space. Each register is 1 byte, of which
7 bits are used to specify which of the

128 16KB banks (for 2MB total) on the
memory board should be mapped to
the associated physical addyess. The
point I really wanted to make was that,
because IBM only supplies 2MB boards
with 1,024 registers, boards with more
memory and more registers might not
be directly supported by the operating
system, in this case OS/2.
I apologize for the confusion.
—WF

TAKING NOTE
Thanks for publishing PTOFILE (by Jo-
seph C. Krupp), which sends dBASE 111
PLUS output to a file (Tech Notebook,
Ted Mirecki, January 1988, p. 165). I
have looked for such a program for
some time and finally found one.

Cass R. Lewart

Holmdel, NJ

ERRATA

“The Lan Audit Trail” (Ed Sawicki, Feb-
ruary 1988, p. 126) should have in-
cluded a credit to Lightscapes for the
photography on the opening page.

COMMENTS WELCOME

All letters to the editor should be
directed to Editor, PC Tech Journal,
Suite 800, 10480 Little Patuxent Park-
way, Columbia, MD 21044. Corre-
spondence also can be submitted
over MCI Mail to PCTECH.

Although PC Tech Journal can-
not publish all letters received,
every effort is made to answer as
many as possible. Please keep letters
to the point; include name, address,
and phone number. (i =5

When your BASIC quantum
leap is just not enough:

PROBAS is a
library of 232
routines (226 in
assembler) that
link with your
programs to save time, make life easier, and
allow you do things that are impossible in
BASIC alone. Why re-invent the wheel or
let BASIC slow you down? You get modules
for windowing, screen snapshots, virtual
memory screens, storing strings in numeric
memory, lots of string, array, and pointer
sorts, lightning-fast disk I/O, mouse
support plus over 100 other essential
services from directory and detailed equip-
ment routines to handy string, date, time,
and input routines.

PROBAS comes with a 585 manual with
tutorials on screen manipulation, memory
management, file handling and much more
with an emphasis on solving day-to-day
programming chores. The Reference section
examines each routine in detail with clear
examples. The PROBAS Demo provides
narrated source code to show how routines
can be used together to design things like bar
menus, pull-dkown menus, and even
windows that can be moved with the cursor
keys or mouse.

Our technical staff is always ready with
expert advice and technical support and our
30-day guarantee assures your complete
satisfaction. Just $99.00!

ProBas.

Professional Basic
Programming Library

ProBas. TooLKit

A selection of high-level modules that use the
routines in the PROBAS library to save hours
of grunt work. Choose a pull-down, pop-up,
ring, bar, point-and-shoot, or press-and-
click menu with or without mouse support.
Pop a mini- “word processor with word-wrap in
a window. Patch .EXE files with passwords,
paths, menu choices, etc. to produce self-
modnfymg code. Store data in protected
memory resident storage areas. Assembly B-
tree indexing. The TooLKIT comes with
dpzens of other powerful, handy, easy to

use routines that conserve your most valuable
asset of all -- time. Just $99.00!

ProBas.

TELECoMM TooLKiT

High-level communications modules for use
with PROBAS. You get popular file transfer
protocols like XMODEM, MODEM7 and
YMODEM, terminal emulations like VTS52,
VT100 and ANSI BBS, a powerful script and
command center, an auto-dialer with phone
data base and more. Just plug the modules
you need into your code and go. The
TeLeCom TooLKiT comes with documented
source code, a full terminal program and a
detailed manual. Just $75.00!

owerful ,

PROSCREEN fitah

Professional Screen SCL6D gener ator/

editor will save
Management System you more design

and coding time than you ever thought
possible. PROSCREEN works on screens like a
word processor works with text to give you
complete control over screen characters
placement and colors. PROSCREEN doubles
the number of background colors for CGA
and EGA. Edit up to three screens at a time
and perform block moves, block copies,
merge and cut and paste operatlons with
ease-- even between screens with editing
features that rival top word processors. Set
margins, indents, tabs, center one or all
TOWS, COpy FOWS or columns, or just about
anything else you can imagine.

Use PROSCREEN to help prototype pro-
grams, generate screens you can import via
BASIC or ProBAs, or take snapshots and
edit screens for use with popular demo pro-
grams. Design and test data input screens
right in the PRoScreeN Editor. Up to 130
fields per screen (will full editing), 21 input
masks, and features like mandatory fill,
numeric only, etc. PROSCREEN does not

enerate bulky inefficient BASIC code. You

INCLUDE the optimized code and it reads,
the file and provides full access to the fields.
PROSCREEN comes with extensive on-line help
and a 285 page manual. Just $99.00!

Get QuickBASIC out of
2nd gear with ProBas!

For all versions of BASCOM and QuickBASIC . The TELECoM TOOLKIT requires QuickBASIC 3.0 or
higher. No royalties, not copy protected. Add $3.00 shipping and handling. Call for air and foreign rates.

HAMMERLY

COMPUTER SERVICES, INC.

8008 SANDY SPRING RD. e LAUREL, MD 20707

(301) 953-2191
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The Most Cost Effective
Transputer Development System
MicroWay’s Monoputer is the best * .\
selling Transputer-based PC copro- AT
cessor in the world. It was the firstboard =~ °
available to run the 20 MHz T414 or T800. : [
As a result, it received many rave reviews o, Mainframe Power
inthe UK (available on request) and became .« " : For Your PC!
the standard Transputer software develop- %
ment tool. Parallel code can be executed on

a single Monoputer or on an array of Mono-
puters wired together by their external link lines.
The Monoputer includes 2 megabytes of 100
nsec DRAM, a 20 MHz T414 or T800 and the

i

MicroWay's Quadputer is the

most versatile multiple Transputer co-
processor on the market today. It can be
purchased with 2, 3, or 4 Transputers, each of which
has 1 or 4 megabytes of local memory. Two or more Quad-

MicroWay stand alone Occam Compiler, which puters can be easily cabled together to build larger parallel
generates Transputer code that runs under MS-DOS. Optional processor systems. A single Quadputer using four T800s pro-
tools include our licensed version of the TDS and a Pascal, vides 40 MIPS of CPU and 6 megaflops of NDP throughput at
Fortran, C, and Prolog. one fiftieth the cost of a comparably performing mainframe.

Attend MicroWay’s Seminar on Parallel Processing, April 6th in Plymouth, Massachusetts!
For more information please call (617) 746-7341. After July, 1988, call (508) 746-7341.

The World Leader in PC Numerics

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
32 High St., Kingston-Upon-Thames, UK 01-541-5466
St. Leonards, NSW, Australia 02-439-8400

TRADEMARKS: Quadputer, Biputer and Monoputer of MicroWay, Inc. INMOS, Transputer, TDS, OCCAM of INMOS Corp. MicroWay™ is a registered trademark of MicroWay, Inc.
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“A Cure For The
Common Cold”

Do you suffer from the following symptoms?

™ Applications take forever
™ Grueling maintenance

™ Locked out of source code
™ Sacrifice portability
™ Clients are waiting...

- Modify programs in an instant
Complete C source code

Now, your prescription for relief...
the d-tree development toolbox.

C file maintenance programs in minutes

Follows FairCom’s standard of portability

Tools and complete programs for...

d-tree’

c-tree’

FILE HANDLER

DEVELOPMENT TOOLBOX
e data dictionary management ®
® program dictionary L]
o file reorganization °
e screen handler o
e applications generator o

fixed and variable length data
unparalleled speed of B+ trees
industry’s first portable file server

key compression

DOS, UNIX, Mac, OS/2, XENIX, VAX

™
r-tree :
REPORT GENERATOR

® no printer spacing charts °
® change reports quickly °
o unlimited control breaks, °
®

L]

accumulators and virtual fields
e powerful search, select and
sort operations

FairCom Philosophy

same source code running in
over 60 environments
complete source code

no royalties on applications
unlfimited tech support

free upgrade listings

freedom to port our code to all
your machines

&%
L@

FairCom

4006 West Broadway
Columbia, Missouri 65203
314/445-6833

FAX 314/445-9698

The following are trademarks as noted: UNIX/ATET, XENIX/Microsoft, Inc., MACINTOSH/Apple Computer, Inc., VAX/DEC
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CALENDAR

APRIL

April 11-13

Computer Networking Symposium
Arlington, VA (IEe-cs) Contact: George K.
Chang, 6 Corporation Place, Piscataway, NJ
08854; 201/699-3879

April 25-27

Computer-aided Software Engineering
Symposium

Boston, MA (Digital Consulting) Contact:
Carole Germain, Conference Coordinator,
Digital Consulting Inc., 6 Windsor Street,
Andover, MA 01810; 617/470-3870

April 25-28

International Conference on Expert
Database Systems

Tysons Corner, VA (George Mason Univer-
sity) Contact: Edgar H. Sibley, GMU, ICSE
Department, 4400 University Drive, Fairfax,
VA 22030; 703/323-2779

MAY

May 2—4

Systems Network Architecture Seminar
Arlington, VA (Systems Technology Forum)
Contact: Systems Technology Forum, 10201
Lee Highway, Suite 150, Fairfax, VA 22030;
703/591-3666

May 5-6

Modeling and Simulation Conference
Pittsburgh, PA (IEEE, 1A, and scs) Contact:
William G. Vogt, 348 Benedum Engineering
Hall, University of Pittsburgh, Pittsburgh, PA
15261; 412/624-9686

May 9-12

COMDEZX/Spring ’88

Atlanta, GA (The Interface Group) Contact:
The Interface Group Inc., 300 First Avenue,
Needham, MA 02194; 617/449-6600

May 15-19

Human Factors in Computing Systems
Washington, DC (acM siGcHI) Contact: Gail A.
Chmura, 5214 Monroe Drive, Springfield, VA
22151; 703/750-9401

May 24-27

Measurement and Modeling of Computer
Systems

Santa Fe, NM (AcM SIGMETRICS) Contact: Con-
nie Smith, Performance Engineering Ser-
vices, 1114 Buckman Road, Santa Fe, NM
87501; 505/988-3811

May 30— June 2

International Symposium on Computer
Architecture

Honolulu, HI (IEge-cs, AcM, and SIGARCH) Co7z-
tact: H.]. Siegel, Supercomputing Research
Center, 4380 Forbes Blvd., Lanham, MD
20706; 301/731-3700

May 31—June 3

National Computer Conference

Los Angeles, CA (arips) Contact: American
Federation of Information Processing Socie-
ties, Preston White Drive, Reston, VA 22091;
703/620-8900
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There’s also a point-and-
pick windowed interface for
first-time users. They’ll get
the full power of FOCUS
without learning the FOCUS
language.

And if you have dBASE III
on the network, every user
can apply the powerful data
analysis tools of PC/FOCUS®
directly against that database.

Reaching into the Host

If there’s a link to an IBM
host, your users can access
any database in that system,
too. FOCUS on the host can
read every important data-
base on an IBM mainframe.
And it can pass data through
to any PC on the network.

We give PC/FOCUS-
MultiUser the same sup-
port as its mainframe coun-

ChOOSing the wrong terpart—local help lines in 13

regional offices, a central

database for your
LAN Will make you e RoSRmE

Never a record lockout.

@
the center of attention. | seess o

Runs single-user PC/FOCUS
applications.
fyouhave anetworkof  can give as many as 16 peo- Password protection at the level of file,
PCs, you need amulti-  ple concurrent access to record, field, or value within field.
user database system  each database, and they’ll Slisnlien at application; file o field
that can handle the pressure. get fast response, even at :

When your system slows peak moments. hotline, and a national net-
down—or locks out some But best of all, they’ll work of technical support
users—you'’re going tohear = have FOCUS—the only and training centers.
about it. Business profes- fourth-generation language/ Before you step into the
sionals aren’t ready for database management sys-  gpotlight, learn more about
screen messages that say tem available for local area PC/FOCUS-MultiUser. Call
“RECORD UNAVAILABLE. networks. 1-212-736-4433, Ext. 3700.

Neveiinliookout PC/FOCUS-MultiUser Or write Information

offers a complete set of devel- Builders, Inc., Dept. Q8,
Fortunately, we've opers’ tools including the 1250 Broadway, New York,
solved this problem. With most powerful report writer  NY 10001. We’ll send you
PC/FOCUS-MultiUser®Itre- in the industry, plus finan- some helpful pointers.
solves contention without eial, statistical and grapghies it & ke e e g
ever locking up arecord. You capabilities. tered trademarks of Information Builders, Inc.

PC/FOCUS

Information Builders, Inc.
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ToMost ot Us,
Answers toTodayS
Perplexing Systems Questions

Will Come in Time.




For 500 of Us,

TheyWill Come on June 13-15.
SYSTEMS FORUM 88.

Confusion. Conflict. Chaos. These
are the spirits that create the questions of
today’s systems issues, and that make it
tougher for you to predict what’s going to
happen tomorrow.

But in June, some of us will know
more than the rest of us about what is
happening now and what is going to
happen.

June 13 - 15 are the dates for the
second annual PC Tech Journal Systems
Forum in San Francisco. This is where
industry leaders -- both vendors and users
-- will gather to handle the industry’s hot-
test topics, and to take some of the
confusion, conflict and chaos out of all
that is happening to PC systems today.

Last year, the first PC Tech Journal

Systems Forum illuminated and impressed.

The systems professionals who attended
came away with the most expert and
current information available. Some
comments ... ‘‘One of the most relevant
forums/conferences I've been to,”’ and
“PC Tech Journal did a great job. I
especially like Will Fastie’s Donahue
approach as moderator.”

And for 500 systems professionals, the
PC Tech Journal Systems Forum 88 will be
even more illuminating than in 1987.
This isn’t a lecture series; it’s expert
panelists and a professional audience,
posing questions and seeking answers for
business. You’ll have your chance to
explore the issues and problems that
concern you most. Here’s a sample of
what you’ll encounter at PC Tech
Journal’s Systems Forum 88.

1. 0S/2: Out of the Starting Gate.
Now that it’s out, where is it going? What
is the state of software for 0S/2? Do we
have the right tools -- and enough of
them?

2. Toward the 386 Platform. Is
the 386 just a faster 286? Or is it opening
up new desktop applications? What will
falling 386 prices do to the sale of 286
and 8088/86 machines? Will a 386 add-in
board give you a full-fledged 386
machine?

3. Bus Wars. Who will win the
war for bus supremacy -- IBM’s Micro
Channel, the “‘classic’’ PC bus, or AST’s
new SmartBus? Will one emerge as the
standard? Which one? What does that
mean to you?

4. Meeting the Needs of the End
User. Today, with centralized control
taking the ‘‘personal’’ out of ‘‘personal
computer,’’ what do end users need?
How do they get it? How are other
important issues, such as training or
software updates, handled?

5. SQL: A Midterm Report. Now
that it appears to be the standard, what
must systems managers know about SQL
to deploy distributed systems? Is SQL the
only answer?
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6. Developing Applications for the
Graphical User Environment. The
Macintosh is here and the Presentation
Manager is on the way. Are these new
environments the basis for new solutions
or more problems? Do the environments
provide enough function for the typical
developer?

7. At the Desktop: A Hardware
Melting Pot. What software and systems
issues are created by the typical melange
of IBM compatibles, workstations and
Macintoshes found in the workplace?

8. Managing Your Network. In the
growing world of LANs, how does the
manager plan for administering them now
and project resources necessary to
manage them over time?

9. The Network API Supermarket.
With all of the application programming
interfaces (APIs) available today, which
one should the developer choose? How
much is the choice affected by the net-
work software? Is there a standard? And
if not, do we need one?

10. Networking Networks. If
managing one network is a challenge,
how do you manage a network of net-
works? How are they connected? How
are the hardware and software in each
LAN integrated with the others?

The PC Tech Journal Systems Forum is
a working meeting -- a place where
professionals learn from professionals.
Because of that, registration is limited
t0 500.

The cost for the three-day forum is
$ 795 ($ 695 if you register before April
15). Ask for special PC Tech Journal rates
at the Westin St. Francis, the official
forum hotel, by calling 415-397-7000 or
Westin national reservations at
800-228-3000.

Register now, and get ready for the
most enlightening and most important PC
meeting of the year -- beginning June 13.

To register or for further information call

800-544-PCT].



IT’S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

PROBE’s menu
bar and pull-
down menus set a
new standard for
debugger
interfaces.

PROBE has
source-level
debugging to let
you “C” your
program.

Print table.

fahe = lower:
while (fahr <= upper) {

R

Compute celsius tesperatur

elcome to your nightmare. Your company has bet
S"/ the farm on your product. Your demonstration
wowed the operating committee, and beta ship-

ments were out on time. Then wham!

All your beta customers seemed to call on the same day.
“Your software is doing some really bizarre things; they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

THIS BUG’S FOR YOU

You rack your brain, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to a stack-
based local variable? Is it sequence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocu-
mented ““features’” in the software you’re linking to? And to
top it off, your program is too big. The software debugger,
your program and it’s symbol table can’t fit into memory at
the same time. Opening a bicycle shop suddenly isn’t such a
bad idea.

THIS DEBUGGER’S FOR YOU

Announcing the 336 PROBE™ Bugbuster, *from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can set real-time breakpoints which instantly detect memory
reads and writes.

Now, with the 386 PROBE, you have the capability to set a
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping a breakpoint only after a specific chain of events has
occurred in a specific order.

-------------------------- 5

POP registers up
and down with a
single key.

Set pass counter
Logic lines enable

This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
it only appears in
real time.

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may #ry to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.

Finally, 386 PROBE’s megabyte of hidden, write-protected
memory stores your symbol table and debugger. So your bug
can’t roach the debugger. And so you have room enough to
debug a really big program.

COULD A GOOD NIGHT’S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — a good night’s sleep.
Call and get your free, 56-page bugbusting bible today.
And if you’re in the middle of a nightmare right now,
% give us a purchase order
number. We’ll FEDEX
you a sweet dream.

ol >  BUGBUSTERS

A division of Northwest Instrument Systems, Inc.
Saratoga Office Center ® 12950 Saratoga Avenue
Saratoga, CA 95070 ® Call 408/253-5933 today.

*Versions for COMPAQ. PS/2-80s-and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany. TRBA
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- WILL FASTIE

NEW DIRECTIONS

Why the PS/2 Isn't a Success

The blame lies squarely at IBM’s doorstep. T Also, good and
bad news about Windows. O Crosstalk Mk.4 misconceptions.

he big news as I write this

month’s column is IBM’s an-

nouncement of a major corporate
restructuring. You are no doubt famil-
iar with most of the details by now.
The centerpiece of the new structure is
IBM United States, an organization with
five major divisions, each headed by a
recently promoted IBM executive.

IBM’s reorganization may be just
what the doctor ordered for its desktop
computer business. Under the new or-
ganization, PCs still come to us from
the Entry Systems Division (ESD)
under the leadership of William C.
Lowe; ESD is now part of a group
called IBM Personal Systems, headed
by Senior Vice President George H.
Conrades, a 27-year IBM veteran. Any
decentralizing action that might make
the PC division more agile and flexible
is bound to improve what I consider a
faltering product strategy.

Nevertheless, the reorganization is
a bit confusing. About three years ago,
IBM began to re-centralize its organiza-
tion, 2 move many industry analysts
approved of. Given the success of the
more-or-less independent PC group in
Boca Raton, however, I thought it mad-
ness. The reason given at the time was
one that is getting much attention
today: IBM, with its different systems
architectures, needed to get its act to-
gether by getting its act together. In
other words, greater centralization
would enhance the company’s ability to
address lingering concerns about con-
necting the disparate architectures, in-
cluding the PC family.

Not much happened on that score.
Further to the north, by contrast, DEC
spent those years exploding, taking cru-
cial middle ground away from IBM and
certainly inducing fits at corporate of-
fices in Armonk. That, coupled with
concerns about slipping PC market
share and penetration of the 9370 into
the midrange market, probably caused
IBM to rethink its organization and

APRIL 1988

consider a return to greater flexibility.
To my mind, IBM simply lost those
three years.

One item that did »ot leap from
the pages of IBM’s announcement
about its restructuring is of particular
interest to those of us who follow the
PC side of the market—William Lowe
was not promoted to head any of the
new business groups. I don’t profess to
know why he did not get the nod, but
many industry analysts say that the per-
formance of ESD was not up to expec-
tations. That I believe; PS/2 sales are
not much better than PC sales would
have been without the new family, nor
has market share increased.

I am on record with strong opin-
ions about the PS/2 line (see my article
“What IBM Did Right and Wrong, Part/
2,” August 1987, p. 46), which, eight
months later, I still stand by. My early
conclusion about PS/2 was generally
favorable, and I still like most of the
conceptual issues that the family ad-
dresses. However, I am disappointed
that IBM has not moved more quickly
to address the deficiencies of the fam-
ily. My conclusion today is that the PS/2
family is not a success by any reason-
able IBM standard, and that IBM will
have to move more quickly than it ever
has to remedy the problems, become

-
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more competitive, and regain market
share. Here are some of the problems
that IBM has failed to address during
the first year of PS/2 life.

Disk capacities. The Models 30 and 50
hard-disk drives are slow and small. I
honestly expected IBM to offer a big-
ger, faster hard-disk option for the
Model 50 by now; its failure to do so
not only gives the competition a tre-
mendous opportunity, but also risks
the dissatisfaction of the companies
buying these machines when IBM tries
to get them to deploy the memory- and
disk-hungry OS/2 Extended Edition.

Even more peculiar, the profit
margin for the Model 50 has to be bet-
ter than the Model 30 (because the 50
is designed for automated manufactur-
ing), yet most analysts say that the big-
gest share of PS/2 sales, about 50 per-
cent, is the combination of the Model
30 and its little brother, the Model 25.
What this says to me is that buyers find
the Model 50 less competitive than
other 286-based systems, and that IBM
is not doing a particularly good job
selling “real” PS/2s (those with the
Micro Channel Architecture).

If IBM solved the disk problem
with the otherwise compelling Model
50, it would not be able to build
enough to satisfy the demand.
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SUDDENLY, MAGIC PC

MAKES YOUR DBMS OBSOLETE ™

Youknowhowdatabaseapplicaﬂonsarecrwed by hacking out T
line after line of time-consuming code. Most DBMS’ and 4GL’s give | i
you some programming power. But when it comes to serious applica-
tions, they keep you bolted to your seat writing mountains of tedious

code. And rewriting it all over again with

every design change.
Imagine how much faster you'd be if you could replace the

coding phase with an innovative visual technology which takes only a
fraction of the time: Introducing Magic PC—the revolutionary Visual

Database Language from Aker Corporation:

¢ High-Speed Programming:

With Magic PC’s visual design language you quickly describe your
programs in non-procedural Execution Tables. They contain compact
programming operations which are executed by Magic PC's runtime
engine. You fill-in the tables using a visual interface driven by windows
and point-and-shoot menus. One table with 50 operations eliminates
writing more than 500 traditional lines of code. Yet with Magic PC you
don't sacrifice any power or flexibility.

MAGIC PC

I35 oraer mtey screen

o Description
Customers
2|Customer Name
4|Customer Discount
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With a powerful set of bigh-level non-procedural operations you
program at only a fraction of the time.
e Maximum Power AND Simplicity:

With Magic PC, you can generate robust DBMS applications includ-
ing screens, windows, menus, reports, forms, import/export, and much
more! Plus, Magic PC has one of the friendliest user interfaces you've
ever seen. Using Magic PC you can look-up and transfer data through
a powerful Zoom Window system. Magic PC even lets you perform
command-free queries.

e Btrieve Performance:

Magic PC incorporates Btrieve, the high- performance file manager
from SoftCraft. This gives you exceptional access speed, extended data
dictionary capabilities, and automatic file recovery!

¢ Virtually Maintenance-Free:

With Magic PC you can modify your application design “on the fly’
without any manual maintenance. Magic PC automatically updates
your programs and data files on-line! This also makes Magic PC an
ideal tool for prototyping complete applications in hours instead of days.

° FREE Networking:

Magic PC comes complete with LAN features. Develop multi- user
applications for your LAN with Magic’s file and record- locking
security levels.

o Stand-Along Runtime:
Distribute your applications and protect your design with Magic PC’s
low cost runtime engine.
o All For Only $199:
Best of all, Magic PC is an unbeatable bargain. For a limited
time, Magic PC's price has been reduced to only $199! Yes, this is
the same Magic PC that normally lists for $695! And Magic PC
eliminates the need for a separate DBMS, compiler, or applica-
tion generator. It comes complete with all the tools you need
to develop your own database applications instantly.
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PARADOX

“‘Magic PC’s data base engine delivers powerful
applications in a fraction of the time. . . there is
truly no competitive product.’

Victor Wright — PC Tech Journal

Ocdar No Customer No 99999
Order Date n/n/"
ARAAAAAAAAAAAAAAAAAA

Line| Item |Type| Description Quantity Unit Price Total Price

Item List

999 AAAAAAAAAAAAAAAAAAAA A 939 995 der Sum | -999.999 93

=

99 99% Sales Tax | -999.999 99

In Stock -999.999
Total Orders -999.999
Avail to Sell: -999.999

Order Total | -999.999 99
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Pop-up Zoom Windows run multiple programs per screen — with
point-and-shoot data transfer between windows!

e $199 — With A Money-Back Guarantee!
For a limited time, you can get Magic PC for only $199.

And even at this low price, Magic PC is risk-free. If you're not

completely satisfied, simply return it within 30 days and we'll

buy it back (less $19.95 restocking fee). And if you'd like a

* preview, Magic PC’s Tutorial Demo is available for just $19.95.

But you’d better hurry — Magic PC'’s special $199 price
won’t last long!

¢ Join The Magic PC Revolution
To unleash your DBMS design power, order your $199 copy of
Magic PC right now by calling toll-free or returning the coupon below:

ORDER NOW: CALL

(800) 345-MAGIC
In CA (714) 250-1718

MVAGIC PC

Database Language

by g=
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| Yes! I want

| to generate powerful

1 applications much faster! -
1 5 . . .
;O Rush me my copy of Magic PC at the special promotional price
1 of $199 (add $10 P&H, and tax in CA. Intemational orders add

I $30). I understand I can return Magic PC for a refund within 30

' days, if 'm not completely satisfied *

O Rush me a copy of Magic PC Tutorial Demo at $19.95 (add $5
P&H, and tax in CA. International orders add $15).

ame

Company Phone

Street Address (no POB) ;
City State Zip 2
O Check endesed  Charge to my: 11 s 01|+ O RSN
AcontNo— — — — — gl
Acct. Name Exp. Date Sl
Signature ;:
Retumn to: Aker Corp., 18007 Skypark Cir B2, Irvine, CA 92714 )

System requirements: IBM PC, XT, AT, PS/2 or 100% compatible with 512K RAM, hard disk and DOS
2.0 or later. 5'4” format, not copy protected. Dealer pricing available. *Retum policy valid in US caly.
Aker, Magic PC, The Visual Database Language are trademarks of Aker Corporation. All other
trademarks acknowledged.  © Copyright 1987, Aker Corp.
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Performance. IBM’s conservative ap-
proach always shows, but it shows a bit
too much in the PS/2-performance de-
partment. The problem is that every
other system from every other vendor
is faster. Not that faster is necessarily
better; throughput is the issue, not the
raw specifications. Models 50 and 60,
however, do not have architectures that
support significant improvements in
throughput, making the raw speed
even more important (in other words,
that is all they have).

Some might argue that the Micro
Channel offers the potential for better
throughput, especially via the avenue of
multiple processors. Technically, this is
correct. Practically, however, the cur-
rent crop of PS/2 machines will be ob-
solete (and certainly amortized) by the
time software and hardware to exploit
such capability emerges.

One additional problem with Mod-
els 50 and 60 is that expansion mem-
ory plugs into the bus. That means a
significant amount of bus throughput
must be allocated to memory accesses,
and that overall performance improve-
ments are constrained as a result.

Cost. If the price of PS/2 machines is
compared with IBM’s own previous
generation, there is no question that
the new machines are more cost effec-
tive. Once again, however, the competi-
tion does better. For every PS/2 model,
a comparable machine offers more
computer for the same, or more often

less, money. Combine that with slightly
weaker performance, and the price/per-
formance ratio looks very bad.

IBM has been providing some cost
relief to its distribution channels even
though it has not formally reduced its
prices. That may not be enough. Check
out Fort Worth and Houston: no com-
placency, but plenty of smiles. AST Re-
search recently showed an improved
quarter, ALR is coming on, and the
compatibles vendors, led by PCs Lim-
ited, are still in business.

Filling the gaps. There has been much
speculation about PS/2 models that
would fall between the four original
models. For example, the Model 70
might be a desktop version of the
Model 80, perhaps with a smaller disk
and resembling the svelte Model 50,
and with a price tag that makes entry
into the 386 world more attractive.

Gap-filling is a way that IBM could
address the problems with a particular
model—the 50’s silly hard disk, for
example—without too much embar-
rassment. Show me a 12-MHz Model 55
with 40MB of disk and the right price
and I am bound to be interested. I also
like the Model 70 idea; maybe those
models could be IBM’s 16-MHz offer-
ings, while all Model 80s would be 20
MHz in the floor-standing form factor.
The benefit to IBM of such a strategy is
the perception on the part of the buy-
ers that the company is flexible, re-
sponsive, and competitive.

We are moving

ahead quickly with

plans for the 1988

PC Tech Journal

Systems Forum in

San Francisco. We

have selected a

thought-provoking group of panel

topics this year:

* Keynote: “‘Computing into the
1990s (and how to get there
from here)”

+ 08/2: Out of the Starting Gate

* Toward the 386 Platform

* Bus Wars

* Meeting the Needs of the End
User

* SQL: A Midterm Report

* Developing Applications for the
Graphical User Environment

* At the Desktop: A Hardware Melt-
ing Pot

* Managing Your Network

* The Network API Supermarket

* Networking Networks

Z
SAN FRANCISCO

All panel sessions will follow
last year’s successful format and will
be populated with representatives
from both end-user and vendor
companies. The panels will be mod-
erated by members of PC Tech Jour-
nal’s editorial staff.

The Systems Forum will be
held at the St. Francis Hotel in San
Francisco beginning on Monday
morning, June 13, and ending
Wednesday afternoon, June 15. The
registration desk will open late in
the afternoon on Sunday, June 12,
and a reception will be held for all
attendees that evening.

To register for Systems Forum
88, or just for more information,
please call 800/544-PCTJ or write to
PC Tech Journal Systems Forum,
Suite 800, 10480 Little Patuxent Park-
way, Columbia, MD 21044.

We look forward to seeing you
in San Francisco.

—WF
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Multiple architectures. The biggest
problem haunting IBM right now is
that its desktop computer family suffers
from the same ailment that plagues its
other architectures: more than one ar-
chitecture. In my “Right/Wrong” article,
I called the Model 30 a “non-PS/2,” a
machine that did not fit the definition
of a PS/2 (80286, VGA, Micro Channel).
IBM could have done itself a big favor
by making the Model 30 a 286-based
machine with the VGA,; it could have
left it with the classic bus and called it
the replacement machine for those
committed to PCs, XTs, and ATs.

A Model 35 with exactly those
characteristics could still fill the gap.
Such a machine would hold out the
hope of something more for the pro-
cessor to do in the future (OS/2); the
8086-based Model 30, on the other
hand, is a DOS dead end. Best of
all, my imaginary Model 35 could be
priced at the same level as the 30;
at 8 MHz, the 80286 and the VGA
do not add significant cost.

If IBM had done it that way to
begin with, it would have become
known as the 286 company, the first
vendor completely to depart the 8088/
86 world for the next generation. This
would have given greater credence to
OS/2 as the direction IBM was taking
and would have been a stronger posi-
tion from which to market a new line,
thereby engendering more interest
from buyers.

Compagq, however, now holds that
distinction.

LOSING GROUND
Alas, IBM has not made any adjust-
ments to the PS/2 line—no changes in
configuration, price, or performance. In
fact, IBM seems to have been struggling
just to get all the promised models out
and available according to the schedule
laid down last April. The flow of Model
80s, for example, was closer to a trickle
on the announced shipping date. That
delay was great news for Compagq.
What looked like only a seven-month
lead in 386 machines at the time PS/2s
were announced stretched into more
than a one-year advantage, leaving
Compaq squarely in command of that
important niche.

Talking about clone killers is folly.
The compatibles market, led by Com-
pagq, is too vital to fold just because
IBM announces a new line. The issue is
whether IBM can effectively compete
with the aftermarket of its own crea-
tion. The key word here is effectively.
Compagq sells its machines everywhere
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ALL GAIN,

NO PAIN

Blow away the 640K barrier

Gain the benefits of protected
mode the easy way with 0S/286™
and OS/386™. These tools for C,
Fortran, Pascal and Assembly
language programmers permit
rapid conversion of existing DOS
applications from “real” 8086
mode to “protected” 286 and 386
mode. They don’t replace or mod-
ify DOS, but extend it to protected
mode.

MAKE BIG PROGRAMS
RUN FASTER
IN PROTECTED MODE

0S/286 and 0S/386 are the only
DOS extenders that span both the
286 and 386 processors, with 32-
bit capability today on 386s that
yields twice the performance of
16-bit mode. 0S/286 and 0S/386
have quickly become the prefer-
red solution for developers of high
performance, memory-intensive
applications, including CADKEY,
CASE, and Gold Hill, and premier *
language developers Lahey,
and Metaware.

Our optional TOUCHDOWN ™
BIOS supplement provides fast
and reliable protected mode oper-
ation on any 286 system, even
those with problems resetting the
286. (Ever notice how few existing
machines Operating System/2
runs on?)

If your applications are run-
ning out of memory or need more
speed, don’t wait for the “solu-
tion” that means abandoning
your investment in DOS.
Enhance them - now with
0S/286 and 0S/386 — products

not promises.

A.l

Architects, Inc.

One Kendall Square, Cambridge, MA 02139
TEL (617)577-8052 FAX(617)577-9774

0S/286™ & OS/386™ Benefits:

» Gain multi-megabytes of direct-
ly addressable memory (15-Mb-
286, 4Gb-386)

* Increase performance by elimi-
nating overlays and EMS

* Convert in days, not months

* Continue to work with a DOS
interface and use existing TSRs,
device drivers, graphic routines,
ete.

* Stay compatible with the widest
array of systems
A.I. Architects Software Devel-
opers Kit $495
includes full support for:
» MetaWare High C (16 & 32 bit)
* Professional Pascal (16 & 32 bit)
* Lahey F77L FORTRAN
* Microsoft C & Fortran 4.0,
* MASM, MS-Link
* Phoenix PLINK86
» Halo & GSS Graphics
+ Pharlap 386: ASM/LINK
more to come

Run time licenses for 0S/286
and OS/386 are available at
nominal cost.

The HummingBoard™
turns any XT or AT into the fastest 386
system available. The dual processor
architecture boosts performance sig-
nificantly over comparable single
processor systems or accelerator
boards. Available with 2 to 24Mb
RAM, 16 or 20Mhz speed, and 387
floating point coprocessor.

0S/286, 0S/386 and HummingBoard are trademarks of A.I. Architects, Inc., High C and Professional Pascal are
trademarks of Metaware, Inc., F77L FORTRAN is a trademark of Lahey Computer Systems, Inc., Microsoft and MS-DOS are trademarks of Microsoft Corp.
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IBM does, including IBM’s captive
mainframe customer base. Those buy-
ers are getting more demanding every
day, not to mention smarter. Although
the IBM label counts for a lot, it is not
an invulnerable shield. More and more,
the value of other solutions is per-
ceived as greater.

This situation is aggravated in
other ways. A particular sensitivity of
mine is IBM’s marketing of the PS/2
family, which includes both scare tac-
tics and questionable promotions.

The most evident scare tactic is the
oft-repeated IBM representation that
“0S8/2 will run better on PS/2s.” This
ploy is obviously designed to get the
buyer to focus on PS/2 by making it
synonymous with OS/2, thus inducing
the worry that other equipment will
not support the future. This tactic also
seems to contradict IBM’s own asser-
tion that OS/2 would be supported on
the AT Model 339.

Additional scares come from IBM
talk about Systems Network Architec-
ture (SNA) and Systems Application
Architecture (SAA)—particularly the lat-
ter. OS/2 is clearly the vehicle for SAA
compatibility, another association that
seems to emphasize IBM’s position that
the PS/2 is the only hardware solution.

To be sure, IBM is in an ideal po-
sition to use such tactics. First and fore-
most, IBM’s OS/2 is the only version on
the street and many questions linger
about whether IBM’s other OS/2 com-
ponents (the Presentation Manager, Ex-
tended Edition) will (or can) be
matched by third-party vendors. IBM
says that its system-wide architectures
will depend on its proprietary oper-
ating-system pieces, the implication
being that SNA and SAA, in particular,
are solutions available only from IBM.

Of course, IBM’s complete solution
for connections is not known, nor is
the definition of SAA complete (see
“SAA: IBM’s Road Map to the Future,”
Dennis Linnell, this issue, p. 86). It thus
seems IBM is saying “trust me” to its
best and biggest customers. That must
be difficult, given the company’s disap-
pointing track record in software. Even
IBM’s best customers must be putting
on the pressure; when desktop equip-
ment depletes your budget as much as
or more than mainframes, you will
want better solutions.

Besides cost, performance, and the
better perceived value of competing
products, IBM will continue to lose
ground at the desktop for two other
reasons: conservatism and the 80386.

IBM is a big, successful company
that is important to the U.S. economy
and is a significant contributor to U.S.
technological leadership. It got that way
with a very conservative philosophy. No
matter how much the company reor-
ganizes, it has to shed some of that
conservatism to move ahead. It has to
take some risks, be aggressive, and
keep a steady stream of good products
coming forward. Reorganization alone
cannot revitalize a company overnight.

As I have said, the PS/2 shows
IBM’s conservative side. Even the sim-
ple VGA, which IBM could have lever-
aged to great advantage with proper
pricing and performance, is still only
IBM’s baby because it is built into the
PS/2 models. The VGA aftermarket is as
vital as the EGA aftermarket was.

As for the 80386, IBM just doesn’t
seem to know as much about the pro-
cessor or the architecture as other ven-
dors. The aftermarket has a strong
emphasis on 386-based systems today
and is outselling IBM in that segment.
IBM should have broken all speed rec-
ords to deploy a 386 machine and
should have recognized its long-term
importance to the desktop. Instead, the
Model 80 was the last PS/2 available, it
is still coming slowly, and many people

If you can find hetter

sort/merge software, buy It!

Sortex:® A flexible, general purpose sort/merge facility which provides

FORTRAN, Pascal, or C.

you with the ultimate in performance and reliability
B Sortex can be run from the DOS prompt, batch file, or applications written in Assembler, BASIC, COBOL,

B Sortex can accept your requirements through the full screen menu/panel facility, control file, or command line.
B Sortex can process most of the commonly used file and data types.
B Sortex can produce output files with key, address, index, tag, or full records.

B Sorteximposes no practical limitations. Files with two billion characters, records & fields with thirty two thousand
characters each, and unlimited number of keys can be handled by Sortex.

B Sortex allows records to be chosen selectively for processing.
B sortex can sort your records in ascending/descending order on any number of keys.

B Sortex can merge your sorted record sequences into one sequence on any number of keys.

B Sortex preserves the input order of records on the output file if all their keys are identical.

B Sortex allows keys to overlap, or be contained within other keys. They need not be contiguous.

B Sortex can process files that contain standard & nonstandard field delimiters, record separators, & file terminators.

30-Day Money-Back Guarantee

I
= i),

1915 W. Orangewood Avenue
Orange, California 92668

Only $99.95

Telephone: 714 978 0480  Telex: 910 250 0674
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SLATE

A Universal
Printer Driver
with more than
250 printers
Preconfigured.

FEATURING

e Extensive C Libraries to
simplify programming
e Field Definition of New

Printers by customers or
nonprogrammers

¢ No Royalties

e Simple Reports to Desktop
Publishing

e Less Expensive than
developing one new
Printer Driver

PLUS

Font Selection including “Best Match”

Typeface, Size, Bold, ltalic, and
Proportional Font Selection

Continuous or Interrupted Underline

Automatic Font Downloading

Automatic Pagination, Headings, and
Footings

Fine Position control without Floating
Point

Field configurable Paper Setup
Corrections

Field configurable Printer Routing with
port selection and switch codes

Adjustable Vertical Line Spacing

Adjustable Horizontal Character
Spacing

Full 8 bit Character Sets and Character
Remapping

Extensive Library including printf

Display independent Message System
for errors

Current Data Access including Position
and String Printing Width

Line & Block Drawing for Laser Printers
Paper Source Control

SLATE is available immediately
for $299 with our risk free, 30
day return policy. Also available
in combination with our
S__PRINT Text Processing
System for $349, a $99 savings.

TO ORDER CALL

800-346-3938

The
Symmetry
Group

P.O. BOX 26195
COLUMBUS, OH 43226-0195
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out there believe buying a Model 80
now is not a good idea.

With all these problems and loose
ends, the PS/2 family cannot get a clean
bill of health. Sure, only IBM could
have put one million of the machines
into the channel in seven months. Yes,
the family has many attractive charac-
teristics. Nonetheless, the strength of
the aftermarket is a sure indicator that
PS/2 has not been the success that IBM
intended. The world’s biggest computer
company has its work cut out for it.

CLEANING UP WINDOWS

There’s some good and bad news. The
good news is performance; the bad
news is memory and networking.

Microsoft Windows now comes
with two important drivers. The first is
EGA.SYS, an extension to the EGA
BIOS, which offers greater performance
than can be obtained with the installed
EGA BIOS alone. The combination of
better inherent performance in the
base Windows product (see “The EMS
Odyssey,” New Directions, December
1987, p. 27) and the faster driver yields
a snappy screen. The driver occupies
about 1,200 bytes of memory, which is
certainly a worthwhile trade-off for
peppier Windows applications. On a
somewhat sour note, Windows screen
performance on an 8-MHz AT with EGA
and EGA.SYS is visibly better than on a
PS/2 Model 50 with VGA; a Microsoft
spokesman said that performance im-
provements for VGA are under consid-
eration, but that no decision had been
made as to what form they might take,
or even if they will be offered at all.
My guess is that Microsoft will fix it—
this is too obvious a performance dif-
ference, and VGA is the newer, more
important standard.

The second Windows driver is
called SmartDrive (SMARTDRV.SYS). It
implements disk caching from either
extended or expanded memory and
occupies about 24KB of base memory
when loaded. Its most important bene-
fit is the elimination of the need for a
RAM drive; whereas a RAM disk is used
only when Windows swaps (or to allow
quick loading of Windows code itself if
those are copied on the RAM disk to
begin with), SmartDrive optimizes all
disk accesses. RAM drives also have the
disadvantage of wasting space; the allo-
cated memory must usually be at least
30 percent larger than the expected
usage to make sure that the system will
not choke on insufficient disk space.

\_ 614-431-2667 >,
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Cache software, on the other hand, can

take what mernory it has and can keep
all of it in use all the time. Other
memory that a RAM drive would waste
can be otherwise allocated, especially if
it happens to be expanded memory.

Windows is delivered with three
expanded memory drivers for ma-
chines other than 386s. EMM.SYS is
Intel’s driver for Above Boards,
REMM.SYS is for AST’s RAMpage
boards, and PS2EMM.SYS works on
Models 50 and 60 with IBM or IBM-
compatible memory expansion options.
SMARTDRV.SYS is compatible with
these expanded memory options. In
the case of 386 machines, the Win-
dows/386 kernel automatically emulates
expanded memory using whatever ex-
tended memory is available.

The bad news is twofold. First, the
improvements in performance come at
the cost of memory. The EGA and
SMARTDRYV drivers occupy about 26KB
in the base 640KB and therefore re-
duce available applications memory.
This is particularly problematic if the
user’s machine is networked, because
after loading the performance
drivers—about 100KB of network soft-
ware, DOS, and Windows itself—only
250KB of memory remains for applica-
tions. In Windows 2.0, that precludes
many DOS applications, such as Word-
Perfect or Lotus 1-2-3, from running at
all. Executive editor David Methvin has
been fond of saying lately that “If a
company is running Windows, it ain’t
running networks,” and vice versa. This
could mean problems for corporate
acceptance of Windows for 8088/86
machines; I am assuming that OS/2 and
the Presentation Manager will be the
preferred solution on machines from
the 286 on up.

Speaking of memory, Windows/386
alleviates the memory crunch for old
applications by running them in a vir-
tual machine. However, remember that
Windows applications themselves do
not get their own virtual machine; in-
stead, they all contend for the remain-
ing space in the base 640KB. If you are
not running Windows applications, then
Quarterdeck’s DESQview/386 and The
Software Link’s PC-MOS/386 will make
better use of available resources.

The second half of the memory
bad news is that the better perfor-
mance comes at the cost of additional
memory. Microsoft’s technical support
line recommended that SmartDrive be
no smaller than 1MB because smaller
caches offered no improvement; the
technician said that 512KB was the
break-even point. That means a mini-
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€ [niroducing PC AT Version 3

® ¢ ¢ The Serious Ada Compiler

*Ada is a registered trademark of the U.S. Government (AJPO).

For Serious Ada Programmers

If you're a serious Ada programmer today, or expect to be one—if
you'e serious about DoD business and those new DoD directives
—you look for a lot more in your Ada compiler than just validation.
And the new fourth-generation Alsys Ada compiler Version 3 for
the PC AT and compatibles gives it to you.

Take code quality, for example. Version 3 generates the highest
quality code of any Ada compiler on any machine! Check the PIWG
benchmarks, and those of U-Michigan. Compare the quality with
code from the mature C and Pascal compilers you're used to. Check
especially where you might need quality most, and where Version 3
shines—in the implementation of procedure calls and exceptions.
The elimination of code associated with unused subprograms gives
you large reductions in code size in many applications.

Consider the Runtime Executive. True production quality. No
exception-handling overhead is incurred unless an exception is
actually raised. The Runtime is optimized for programs running in
limited memory, or running for a long time. That's serious.

Consider the Ada-specific high level optimizer technology (not
derived from Fortran or C) that removes redundant constraints
checks and does so much more for code quality.

Consider robustness and reliability. Version 3 is written in Ada
and bootstrapped through itself. That's proof right there that it will
compile 400,000 lines of Ada code. Beyond validation, we test our
compilers on hundreds of thousands of lines of extra code—from
the ACEC tests, and from Ada Repository programs, and from our
own specially designed code that breaks most other compilers.

There’s a lot more that's serious about Version 3. The new Multi-
Library environment, for example, that maximizes the efficiency
of programming teams; error messages that correct, instruct, and
speed the programming process; human engineering; superb
documentation and customer support

Send for our free brochure
The Many Facets of Quality. a '7'

Inthe US: Alsys Inc., 1432 Main St., Waltham, MA 02154 Tel: (617) 890-0030

In the UK: Alsys Ltd., Partridge House, Newtown Rd., Henley-on-Thames,
Oxon RGY 1EN Tel: 44 (491) 579090

In the rest of the world: Alsys SA, 29 Avenue de Versailles, 78170 La Celle
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SOFTWARE

TEST
AFORMAT

. . . Can double your
hard disk performance.

Experience has shown most hard
disks are set up wrong . . which
means the interleave is probably
wrong and you are being penalized
anywhere from 50 to 600% in perfor-
mance.

Included in the NTEST - HFFORMAT

ackage is an interleave optimizer,
ZOPTIMUM. It calculates the opti-
mum value for interleave, then
resets the disk, automatically, for
peak performance.

The second casualty to improper
setup is your data . . . because
some hardware vendors take the
easy route. They skip low-level
testing and entry of manufac-
turer’s bad-track information.

hTEST finds those marginal
regions on the disk before they
cost you time and information.
HFORMAT lets you enter the
manufacturer’s test information
and certify for yourself that the
disk is properly initialized for
reliable service.

When the worst happens . . . and
you lose data, HFORMAT will help
recover your disk—even from that
ultimate disaster: “Invalid Drive
Specification.”

hTEST - hFORMAT: for IBM PC,
XT, AT and compatible computers.
Requires 64K, DOS 1.1 or higher.

Advanced Hard Disk
Diagnostics designed by
Kolod Research . . . $89.95

Paul Mace Software, Inc.
400 Williamson Way
Ashland, OR 97520

(800) 523-0258
(503) 488-0224
(COD’s, PO’s add $5.00)
(Foreign orders add $10.00)

RSELF!
QN\I\NCE \\ngvsengi you

NEW DIRECTIONS

mum Windows machine should have
640KB of base memory, 1MB of ex-
tended or expanded memory for
SmartDrive, and then whatever ex-
panded memory the particular

user will need.

For Windows 2.0 users on 8088/86
or 80286-based machines, additional
memory is not terribly expensive at the
moment with the street price of 1MB
worth of chips holding at about $100.
Windows/386 users will pay more; the
higher speeds and proprietary memory
architectures of most 386 machines are
keeping the street price at about $400
per megabyte. However, all memory
prices are likely to rise because the
supply from Japan Inc. is drying up—
purposely, in most analysts’ opinions.
At least two vendors have already
raised the price of their expansion
memory, and some 386 memory op-
tions are in very short supply.

If memory costs do increase, or if
memory is hard to get, the perfor-
mance gains of the two Windows prod-
ucts might become too expensive for
many installations, which instead might
opt to wait for OS/2 and the Presenta-
tion Manager before making the leap to
the graphics user interface and its style
of applications.

Eventually, Microsoft wins either
way (and hopes to win both ways). For
the moment, however, the situation
spells bad news, especially for those
who have no particular reason other
than interest for moving to Windows.
Microsoft may have to wait another
year before the graphics user environ-
ment really takes off.

MISUNDERSTOOD
COMMUNICATIONS

The new version of Crosstalk, called
Mk.4, seems to be generating a surpris-
ing misconception. After a quick look
at the package, some devotees worry
that the essence of the product, its pro-
grammability through the use of script
files, has been relegated to obscurity.
At the same time, novice users are find-
ing the package easier to use, with its
new, friendlier user interface and its
built-in dialing directory and automatic
setup procedures for just about every
on-line service. The question is
whether Mk.4 is a product for the end
user or for the developer of communi-
cations applications.

The answer is yes.

The problem is the new front end
to Mk.4. The idea behind the shell is

G
Se:g ;1:‘3‘%% test disk.
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that its presence should make the

product more approachable; it does
that quite well. However, veteran
Crosstalk users may be put off by the
apparent absence of the familiar
Crosstalk command line. It is still there,
but it is somewhat hard to find.

Veteran Crosstalk users will be
happy to learn, however, that the com-
plex new front end to Mk.4 is written
entirely in Mk.4’s new language, called
Crosstalk Applications Script Language,
or CASL (pronounced castle). Further-
more, a significant amount of CASL
source code (but not the shell) is de-
livered with Mk.4; the delivered code
takes the form of many useful and
well-thought-out routines that the CASL
programmer can either use off the
shelf or customize for the task at hand.

CASL is a rich and powerful high-
level programming language. Although
obviously oriented to communications,
it is entirely general purpose; principal
designer Jeft Garbers delights in show-
ing off the “space invaders” program
he wrote to make that point. It in-
cludes more than 300 built-in functions
and routines, including type conver-
sion; mathematical; string operations
(37 of them alone, very useful for han-
dling incoming text); an extensive set
of windowing operations that is, in ef-
fect, a complete presentation layer; a
better set of file I/O operations than
most conventional languages supply;
extensive keyboard control; capture
and upload control; and script and
phone book management. All the tasks
that programmers wanted to do in
Crosstalk XVI, but couldn’t, are possible
in the Mk.4 version.

Of course, Mk.4 includes all the
features that made XVI so handy to
begin with, like terminal emulators and
filters. The new product goes even fur-
ther, however, with a built-in text edi-
tor (or you can invoke your own favor-
ite) and a debugging facility. The com-
piler for CASL is also built in; execu-
tion of freshly written code happens
very quickly.

Crosstalk Mk.4 is a natural follow-
on to the original product that provides
both easier use for those needing com-
munications service for the first time
and advanced programming capability
for those building communications
applications. As time goes on, more
and more products will have to pro-
vide both a good end-user presentation
and some way to automate the compli-
cated tasks, especially those that are
unique to a particular business.

In that context, Mk.4 is right in
step with the times. i 2]
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“Simple To Use,
Works Well And Best Of All
Is Easy On The Budget”

—PC Magazine

Send facsimiles with your
PC/XT/AT or compatible and one
of Quadram’s JT Fax products.

Helpful menus and loads of
versatile features make ] T Fax
easy to use— like auto-conversion
of word processing files to ASCII.
And you can add your letterhead
and signature to documents
automatically with any JT Fax
product.

Fax To Go

If you're on the go,
consider the J T Fax
Portable. It slips
into your pocket
and plugs into
any MS DOS '
portablé’s serial port to let you fax
from wherever you are.

Common Interface
The JT Fax half card internal

shares a common software

interface with the JT Fax
Portable and even the lightning
fast J T Fax 9600, the lowest-
priced 9600-baud adapter. With
the LAN operating software, the
JT Fax 9600 is perfect for shared

use on a network.

So you can support dozens of
word processing, spreadsheet,
and graphics packages while
sharing the same interface with
others in your organization.

Unique Technical
Approach

JT Fax was nominated for PC
Magazin€’s Technical Excellence
Award. And in selecting JT Fax
Editor’s Choice, PC Magazine

said “An innovative approach is

QUADRAM

An Intelligent Systems Company
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JT Fax By Quadram

the key to the success of JT Fax:
it converts documents on the fly
while transmitting them at half
the speed of the other units. This
approach keeps its cost down and
saves file storage space, without
degrading image quality and
without delaying typical
transmission times appreciably’

NOMINATED 1987
Call us at (404) 564-5666 for

dealer information. Take a look
at the JT Fax that meets your
needs and see why ]JT Fax has
been receiving such high praise.
Quadram: One Quad Way,
Norcross, Georgia 30093

Trademarks/owner: Quadram, Quadram logo, J T Fax/Quadram
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TECH
RELEASES

The latest in hardware, software,

and technology for systems
developers and integrators

Decision Data’s Personal Workstation Model 5052

oo et i e s s
SYSTEMS

Two systems featuring the Intel 82385
cache controller, with 32KB of 35-
nanosecond (ns) high-speed static RAM,
have been announced by Advanced
Logic Research Inc. The flexible dual
bus provides a wide-open high-speed
data channel, allowing for faster data
throughput. Both products are zero-
wait-state, 80386/82385-based systems;
the FlexCache 16386 runs at 16 MHz
and the FlexCache 20386 runs at 20
MHz. Both have a hard-disk controller
that performs with a 1:1 interleave and

FlexCache system from ALR

includes full-track buffering on its ESDI
controller. Both come standard with
1MB of 32-bit, 80-ns CMOS dynamic
RAM (expandable to 2MB on the sys-
tem board and to 10MB with memory
boards); a 1.2MB, 5.25-inch diskette
drive (a 1.4MB, 3.5-inch diskette drive
is an option); and a choice of hard
disks. The FlexCache 16386 comes with
a 66MB or 100MB 30-ms ESDI disk
drive; the FlexCache 20386 comes with
a 100MB, 150MB, or 300MB 23-ms ESDI
disk drive. $4,690 to $9,990.

Advanced Logic Research Inc., 10
Chrysler, Irvine, CA 92718;
714/581-6770

CIRCLE 301 ON READER SERVICE CARD

36

System/3x connectivity combined with
the flexibility and dedicated high-speed
processing capability of a personal
computer is offered in the Personal
Workstation Model 5052 (PWS) from
Decision Data Computer Corpora-
tion. The PWS includes a 12.5-MHz
80286; disk-caching software; 1MB,
120-nanosecond RAM with parity check-
ing; 20MB hard disk and 5.25-inch
1.2MB diskette drive; socket for an
80287; an advanced windowing/status
display system; 64-color screen; a data/
software security system; and an en-
hanced keyboard that provides dual
captioned keycaps for both PC func-
tionality and 5250 system emulation.
The PWS supports seven simultaneous
host sessions plus a PC session. $4,360.
Decision Data Computer Corporation,
400 Horsham Road, Horsham, PA
19044; 800/523-5357; 215/674-3300
CIRCLE 302 ON READER SERVICE CARD
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CONNECTIONS

Simware Inc. has announced the re-
lease of Mac3270, an asynchronous
communications package that supports
file exchange between Macintosh com-
puters and IBM mainframe applications
under MVS/VTAM, GCS/VTAM, and VM.
The package requires no additional
hardware beyond a Hayes-compatible
modem. As the Macintosh equivalent to
SIMPC, Simware’s PC-to-mainframe com-
munications software, Mac3270 offers
Macintosh users a powerful script lan-
guage, full-screen 3270 emulation, and
file exchange with corporate TSO and
CMS applications via dial-up lines, in-
cluding X.25 networks. Both smvpc, and
Mac3270 run in conjunction with Sim-
ware’s host-based protocol conversion
software, SIMWARE3278, and they share
the same script language; scripts can be
created for both PC and Macintosh
users, and ported from one workstation
to the other. VT100 and TTY terminal

emulation is also included. $250 (mul-
ticopy licenses are available; for exam-
ple, 250 copies, $16,000).

Simware Inc., 20 Colonnade Road,
Ottawa, Ontario, Canada K2E 7MG6;
800/267-9991; 800/267-7588;
613/727-1779
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A LAN utility that allows users of the
IBM PC LAN program to instantly repair
broken network connections due to
server failure has been introduced by
SessionWare Inc. QuickFix is de-
signed to test all the network drives,
reconnect to each disk it finds in an
error state, and restore the default sub-
directory on each disk. It can fix an
average of six network drives in less
than 1 second. If the server is not on-
line when the user wants to reconnect,
QuickFix allows the user to wait until
the server is up again. Per workstation
(eight-user minimum), $25.
SessionWare Inc., 2444 Moorpark
Avenue, Suite 300, San Jose, CA 95128;
408/292-9951

CIRCLE 308 ON READER SERVICE CARD

A product line that allows IBM PCs and
PS/2s, laptops, and compatibles to com-
municate with a mainframe over asyn-
chronous lines while functioning as
fully intelligent workstations under
IBM’s Systems Network Architecture
(SNA) has been announced by Net-
work Software Associates Inc.
(NSA). AdaptAsync supports all major
SNA communications facilities, includ-
ing cooperative processing (LUG.2/APPC
protocol), batch file transfers (3770/RJE
protocol), interactive host communica-
tions (3270 protocol), and specialized
program-to-program communications
(LUO protocol). All asynchronous trans-
missions are transparent to the main-
frame. The AdaptAsync line incorpo-
rates four software products that run
on the PC to implement the desired
protocol: AdaptSNA LUG6.2/APPC,
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FTP Software’s LANWatch screen

Access/One network delivery system from Ungermann-Bass

$285; AdaptSNA RJE, $785; AdaptSNA
3270, $585; and AdaptSNA LUO, price
depends on application.

The AdaptAsync Controller, a
dedicated computer configured with
one to four AdaptAsync plug-in boards,
is used to interface the asynchronous
lines to the host. It provides complete
SNA support, including 128 concurrent
LUs; complete SDLC-type error check-
ing is performed on all asynchronous
transmissions. Eight-port AdaptAsync
board, $1,995.

Network Software Associates Inc.,
22982 Mill Creek, Laguna Hills, CA
92653; 714/768-4013
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An external diskette drive that connects
to the SCSI port of Apple’s Macintosh
Plus, SE, and II computers has been
announced by Dayna Communica-
tions Inc. The DaynaFile allows Mac-
intosh applications to directly read and
write data files on DOS-formatted disk-
ettes inserted into DaynaFile. Dayna
also announced availability of 3.5-inch,

DaynatFile disk drives from Dayna Communications

1.44MB drives for DaynaFile, which
opens up data file compatibility for
IBM PS/2 Models 50, 60, and 80. Single
drive, $595 to $735; two-drive version,
$785 to $1,029.

Dayna Communications Inc., 50 S.
Main Street, Salt Lake City, UT 84144;
801/531-0600
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APRIL 1988

Access/One, a system architecture for
providing a standard platform for deliv-
ery of network services to diverse net-
work users has been developed by Un-
germann-Bass Inc. Access/One con-
nects asynchronous and 3270 terminals,
PCs and other distributed devices via
Ethernet and token-ring over common
twisted-pair wiring. The new system
provides network-management tools,
fault-tolerant components, and a high
degree of serviceability. Fault detection,
characterization, reporting, and recov-
ery are automatic, often occurring with-
out user knowledge. Access/One is also
compatible with IBM’s NetView archi-
tecture. It offers an open, standards-
based orientation that is protocol-
independent, supporting Xerox Net-
work Services and TCP/IP and provid-
ing a migration path for future proto-
cols such as ISO. Access/One provides
slots for 11 interface modules; six mod-
ules available now are the Network
Interface module, Supervisor mod-
ule, Asynchronous Interface mod-
ule, 3270 Interface module, Ether-
net Concentrator module, and
Token Ring Concentrator module.
The enclosure and each module are
priced separately; modules, priced from
under $10,000 to $25,000, depending
on options.

Ungermann-Bass Inc., 3900 Freedom
Circle, Santa Clara, CA 95054;
408/496-0111
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The LANWatch 1.1 network analyzer
has been released by FTP Software
Inc. The enhanced version adds DEC-
net, Novell, Xerox Network Services,
and SNAP to the list of protocols that
LANWatch recognizes, and it extends
LANWatch to the Token-Ring Network
on Proteon’s 10Mbps ProNET-10. LAN-
Watch has two operational modes: Dis-
play and Examine. In Display mode, it
captures all of the packets going by on
the network, stores them in a buffer,

and displays them on the screen. By
switching to Examine mode, the user
can scroll among the stored packets or
zoom in to inspect an individual packet
in detail. LANWatch has special filters
that can ensure that only the selected
packets are captured; custom filters are
constructed easily to screen out all but
the packets of interest. $1,200.

FTP Software Inc., 501 Cambridge
Street, Cambridge, MA 02141;
617/868-4878
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A high-performance, serial-communica-
tions expansion card that offers on-
board intelligence to provide simulta-
neous support for multiple wide-area
networking protocols, the Intelligent
Communications Adapter (ICA), has

Banyan's Intelligent Commmunications Adapter

been announced by Banyan Systems
Incorporated. The ICA board supports
asynchronous, block asynchronous,
SDLC, HDLC, X.25, and other protocols.
Controlled by an 8-MHz 80286 with
512KB of dedicated RAM, the board is
designed to optimize server-to-server,
server-to-host, and server-to-remote PC
communications. The ICA board offers
Six communications ports: two DMA
channel-controlled lines that can trans-
mit and receive data at speeds of up to
64Kbps, and four interrupt-driven lines
that operate at 19.2Kbps. Designed for
use in all Banyan servers that run
VINES/286 or VINES/386 (Banyan’s vir-
tual network operating software), ICA
allows users to increase the number of
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Idek America’s SPECTRASYNC 1550 + color monitor

Colorado’s Jumbo tape backup system

serial lines in a Banyan server from 20
to 30. Software diagnostics for the ICA
board will be provided. $1,495.
Banyan Systems Incorporated, 115
Flanders Road, Westboro, MA 01581;
617/898-2404
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A flat-faced, 15-inch-diagonal color
monitor has been announced by Idek
America Inc. The SPECTRASYNC 1550+
features fully automatic frequency scan-
ning (from 22 to 50KHz horizontally,
50 to 90 Hz vertically), and automati-
cally adjusts the aspect ratio (hori-
zontal/vertical dimensions and position)
to preset values; this allows the desired
size image to appear on the screen
regardless of the scanning frequency,
and permits circles to be displayed as
true circles. High-resolution graphics
are provided using IBM EGA, PGC,
VGA, and MCGA standards, as well as
noninterlaced modes of the new IBM
8514/A graphics standard. The monitor
supports the IBM PS/2s, the PC/AT, and
compatibles, as well as the Apple Mac-
intosh II. It will accept TTL digital or
analog video inputs, and it offers
graphic resolutions of up to 1,024-by-
800 pixels. $1,299.

Idek America Inc., 204 S. Olive Street.
Rolla, MO 65401; 314/364-7500

CIRCLE 313 ON READER SERVICE CARD

A 40MB, QIC-40-compatible tape
backup system, Jumbo, has been intro-
duced by Colorado Memory Systems
Inc. A single model, the DJ-10, adapts
easily as either an internal or external
drive for the IBM PS/2, PC, PC/XT,
PC/AT, and compatibles. File tagging
and unattended backup are standard.
Advanced Reed-Solomon error correc-
tion delivers a bit error rate of only

1 X 10", Auto calibration adjusts for
cartridge-to-cartridge variations, so that
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no adjustments are needed over the
life of the drive. The DJ-10 will auto-
matically handle the 300-foot DC 2000
cartridges when they become available,
increasing capacity to 60MB at no addi-
tional drive cost. $299.

Colorado Memory Systems Inc., 800 S.
Taft Avenue, Loveland, CO 80537;
303/669-8000
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Tega Technologies Inc. has an-
nounced a high-performance hard-disk
controller for computers compatible
with the IBM PC bus. The $M911 con-
troller combines a hard-disk drive and
diskette drive and uses the 10Mbps
SCSI protocol hard-disk interface. It can
control more than 2,800MB of data
storage located in up to seven SCSI

Tega Technologies’ SM911 hard-disk controller

devices. The SM911 controller mea-
sures only 4.5 by 4 inches and uses
two custom-designed ASICs to replace
more than 100 discrete components.
The controller operates with DOS 3.3
using multiple extended partitions; no
special software is required to operate
in the DOS environment with storage
sizes in the multigigabyte range. $159;
$89 in quantities of 500.

Tega Technologies Inc., 1040 E.
Chapman Avenue, Orange, CA 92666;
714/771-5128
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The attention!” memory board, manu-
factured by Newer Technology, adds
2MB of high-speed PC/AT extended
memory to any AT-bus-compatible sys-
tem. With an optional piggyback
expansion board, memory can be ex-
panded to a full 4MB or 5MB in a sin-
gle slot, even in computers with nar-
row expansion slots. Designed to com-
plement high-speed processors like the
80286 and 80386 at speeds up to 16
MHz, the attention!? is compatible with
DOS, 0S/2, XENIX, UNIX 386, and Win-
dows 386. When used with the optional
Charade emulator software, the board
can be used with version 4.0 of LIM
EMS software. It also can be used as
conventional memory to increase sys-
tem capacity from OKB to the 640KB
limit. As AT extended memory, up to
three boards may be incorporated to
provide the full 15MB limit. The board
Supports zero wait states to 12 MHz
when proper RAM chips are used. 2MB
board, $695; piggyback expander
board, $595; Charade, $99.

Newer Technology, 1117 S. Rock Road,
Suite 4, Wichita, KS 67207;
316/685-4904
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An instrument that allows software and
hardware engineers and technicians to
easily monitor and debug all SCSI bus
signals is available from Rancho Tech-
nology Inc. Hexadecimal LEDs on the
SCSI Byte Grabber display the SCSI
control and data bus, in either free-
running or single-step operating
modes, with no custom software re-
quired. Two on-board 50-pin ribbon
connectors allow the instrument to be
connected between the host computer’s
SCSI interface hardware and any SCSI
controller or embedded SCSI drive.
Ten LEDs on the face of the unit dis-
play all control bus signals, including
data parity status; a latched hexadeci-
mal LED display indicates the data bus
status. Switches allow selection of
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The POLYTRON Version Control System (PVCS)
simplifies and automates Configuration Manage-
ment so programmers and managers can effectively
control the revisions and versions of source code.
PVCS is the most widely used change control
product and is used by the leading software,
aerospace, manufacturing and service companies.

“In terms of features, PVCS pro-
vides everything necessary to a
large multi-programmer project —
more than any other package
reviewed. No restrictions are placed
in the development environment
and all aspects of operation can be
customized for specific project
needs.”

PC Tech Journal
September 1987

Unmatched Flexibility

o Storage & Retrieval of Multiple Revisions of Source Code
¢ Maintenance of a Complete History of Changes

o Control of Separate Lines of Development (Branching)
® Resolution of Access Conflicts

¢ Optional Merging of Simultaneous Changes

o Release and Configuration Control

® Project Activity Reports

* Management Reports

® Command or Menu Interface

Project Control

PVCS maintains individual archieves of all project
components in your system — source code
modules, data files, documentation and even ob-
ject code libraries. These “source documents” can
be written in any language or multiple languages.

Fast Retrieval of Revisions

PVCS uses “reverse delta storage” which saves disk
space and speeds retrieval of versions of any file in
the project database. A delta is the set of differences
between any revision and the previous revision.
PVCS can rapidly recreate complete versions of any
file whether it is the most recent revision of a
module or the original version of the entire project.
Differences are automatically detected and stored.

A Practical Necessity for LANs

While important for single-programmer projects,
PVCS is absolutely essential for multiple-program-
mer projects and LAN-based development efforts.
In a LAN environment, source code files are simply
too easy to change. Because any change to any file
can have major ramifications, coordinating and
keeping a record of changes is critical. Project
leaders can determine, on a module-by-module
basis, which programmers can access or modify

source files, libraries, object code and other files.
The levels of security can be tailored to meet the
needs of nearly every project. PVCS works on all
major LANs including 3Com, Novell and the IBM
Token Ring Network.

“PVCS has helped us maintain nearly
90 programs and utilities. Without it
we would not have the quality of our
upcoming release of NetWare.”

Jonathan Richey
Manager, NetWare Utilities
Novell

Adopt PVCS on Your Existing Projects

You can obtain the benefits for your current pro-
ject without disrupting development, regardless of
how long your project has been under way. You can
build PVCS archives from revisions stored in your
present files or simply adopt PVCS from the cur-
rent date.

PolyMake Reads PVCS Logfile Format

PolyMake, the leading Make utility, understands
the structure of PVCS logfiles and is able to correctly
determine the date and time of any revision. This
prevents unnecessary operations that occur when
the date and time of the complete project archive
itself is used as with other make utilities.

Once you standardize on PVCS, the archives
used to track and monitor changes are inter-
changeable between any PVCS product.

Personal PVCS — Offers most of the power and
flexibility of Corporate PVCS, but excludes the
features necessary for multiple-programmer
projects.

Corporate PVCS — Offers additional features to
maintain source code of very large and complex
projects that may involve multiple programmers.
Includes muilti-level branching to effectively main-
tain code when programs evolve on multiple
paths.

Network PVCS — Extends Corporate PVCS for
use on Networks. File locking and security levels
can be tailored for each project.

PVCS for VAX systems — Requires VMS. Uses
the same interface and archive format as MS-
DOS version. Supports branching and offers file
locking and other security features for multiple-
programmer projects.

MS-DOS* VMS

PCIXT/AT |MicroVAXII| VAX7xx | VAX8xxx
Personal PVCS | $149
Corporate PVCS | $395
Network PVCS $995°* $4,950 $9,500 |$10,500+
PolyMake $149
s s447 | $1,250 | $2375 |$2500+
PolyMake
**5 Station LAN License. Call for pricing

on larger Networks.
TO ORDER:
1-800-547-4000
Dept. PTJ

Oregon & Outside USA call (503) 645-1150.
Send Checks, PO.s to: POLYTRON
Corporation, 1700 NW 167th Place,

Beaverton, OR 97006
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ATC-8 (top) and ATC-16 (bottom) tape drive interfaces from Catamount
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T-DebugPLUS 4.0 from TurboPower

either step or normal (free running)
operating modes, and operator pulsing
of steps. $380.

Rancho Technology Inc., 8632
Archibald Avenue, Suite 109, Rancho
Cucamonga, CA 91730; 714/987-3966
CIRCLE 318 ON READER SERVICE CARD

Catamount Corporation has an-
nounced a high-performance, 16-bit
I/O, 128KB FIFO-buffered, nine-track
tape drive interface for the IBM PC, AT,
and compatibles. When used with in-
dustry-standard interface nine-track tape
drives, the Model ATC-16 provides
high-speed reading and writing of IBM-
and ANSI-compatible .5-inch tape for
data interchange with virtually any mini-
or mainframe computer. Using the full
16-bit capabilities of the AT bus, the
ATC-16 allows burst transfer rates of
more than IMB per second without the
risk of data overruns. The product in-
cludes a DOS-oriented software pack-
age, the Buffered Tape Manager,
which optimizes the high-speed trans-
fer of data between the tape drive and
the AT on either a direct memory ac-
cess or programmed I/O basis. An
eight-bit version, Model ATC-8, is also
available. ATC-16, $1,295; ATC-8, $1,095.
Catamount Corporation, 2243 Agate
Court, Simi Valley, CA 93065-1898;
805/584-2233
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SOFTWARE DEVELOPMENT

A new inference system for its Al lan-
guage product, TOPSI, was announced
by Dynamic Master Systems Inc.
TOPSI 2.2 implements the RETE network
algorithm, which increases the effi-
ciency of operation when rule bases
and data structures become large.
Other enhancements are the ability to
warn the user of rule subsumption,
which prevents unintentional duplica-
tion of rules; and correct implementa-
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tion of refraction, which prevents the
same rule from firing more than once
on the same data. $250.

Dynamic Master Systems Inc., P.O. Box
566456, Atlanta, GA 30356;
404/565-0771
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A graphics environment written entirely
in C has been announced by TxM Inc.
Turbo G offers device independence,
screen scaling to user units, and sup-
port for all CGA, EGA, Hercules, and
VGA display modes. Drawing routines
are available for lines, circles, arcs,
boxes, and pattern and area fills. A soft-
ware switch is provided to toggle be-
tween direct video access and BIOS
calls for screen drawing. Functions are
included that enable hidden line sup-
pression for surfaces for 3-D graphs.
$79.95; with source code, $149.95.

IxM Inc., P.O. Box 5142, Cary, NC
27511; 919/467-6855
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A symbolic runtime debugger for Bor-
land International’s Turbo Pascal 4.0
has been introduced by TurboPower
Software. T-DebugPLUS 4.0 features
display of source code with current
instruction highlighted, symbolic access
to global and local variables, access to
the symbolic table, conditional break-
points, and a watch window for varia-
bles, memory, or registers. $45; with
source code, $90.

TurboPower Software, 3109 Scotts
Valley Drive, Suite 122, Scotts Valley,
CA 95066; 800/538-8157;
800/672-3470; 408/438-8608
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The computer-aided software engineer-
ing (CASE) tool, vsDesigner Release
2.04, now offers realtime design sup-
port, according to Visual Software
Inc. This PC-based CASE product is a
fast, automated drawing and documen-
tation tool that uses a high-speed,

multiuser relational database. The real-
time enhancement allows time relation-
ships and conditions to be specified
with a graphic methodology; it also in-
cludes realtime symbols such as
queues, tasks, mailboxes, and
semaphores. $8,495.

Visual Software Inc., 3945 Freedom
Circle, Suite 540, Santa Clara, CA
95054; 408/988-7575
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A reference database for OS/2 has been
introduced by Peter Norton Comput-
ing. The Norton On-Line Program-
mer’s Guides reference to the OS/2
Kernel API covers the four OS/2 func-
tion groups; DOSx (system and file ser-
vices), KBDx (keyboard services),
MOUx (mouse services), and VIDx
(video screen services). Each service
provides detailed calling sequences,
programming examples, and practical
discussion. Package including Norton
Guides Engine with access program,
$150; for current owners of the Norton
Guides Engine, $100.

Peter Norton Computing, 2210 Wilshire
Blvd., Suite 186, Santa Monica, CA
90403-5784; 800/451-0303;
213/453-2361
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GraphicC, a set of more than 150
high-level routines that can be called
from a C program to create scientific
graphics of publication quality, has
been announced by Scientific En-
deavors Corporation. Among its ca-
pabilities are linear, log, contour, polar,
and 3-D plots of lines and surfaces. All
graphs are labeled and titled using a
choice of 15 fonts and unlimited levels
of superscripts and subscripts. Version
4.1 also supports panel fills, thick
curves, and thick characters. $395.
Scientific Endeavors Corporation, Route
4, Box 79, Kingston, TN 37763;
615/376-4146

CIRCLE 332 ON READER SERVICE CARD
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What an ALR 386 20MHz

looks like at Compaq’s price.

You could buy two ALR 386/220

systems for what Compaq is
asking for just one DeskPro
386/20". The ALR 386/220 model
R66 cost $3990. That's all! That's all
for the PC performance that is
now the standard for professional
applications, industry-wide. But
don’t take our word for it.

Meet the press.

PC Magazine lists
the ALR 386/220
among “The Best of
1987” - “...ALR has
. come out of

MAGAZT"L BLBT nowhere over
l(J@g the last two

DAL years to earn a
place in the sun among important
PC-compatible makers.”
- PC Magazine - January 12, 1988.

- INFO,..  Info World gave
e\ WAIIR 886,290
MR 3867220 very high overall
grade of 8.8 -

“...one of the
fastest desk-top
machines we've
tested ...Low price;
simple design; very fast sequential
access for hard disk...”

-Info World - October 5, 1987.

PC Week says:

"High Standards WEEK

...The performance is excellent;
construction quality is very good;
and ALR backs the machine with a
1 year limited warranty and good
telephone support...”

-PC Week - November 10, 1987.

At ALR we believe that even the
most advanced technology is use-
less if no one can afford it. So,
nearly two years ago, when we

released the first 80386 based PC,
we made a commitment to high
performance that the rest of us
could afford. And we did it with-
out sacrificing service or technical
support.

But that's not all; with any order
of a 386/220 model R66 placed
with your authorized ALR dealer
through June 30, 1988, you will
receive an additional 1 year
extended factory warranty at no
charge. To find the ALR dealer
nearest you call us at:

1-800-366-2574

N o

Advanced Logic Research, Inc.

10 Chrysler, Irvine, CA 92718
714-581-6770
FAX: 714-581-9240

Telex: 5106014525,
Answer back Advanced Logic

* As compared to Compaq's DeskPro 386/20 model 60 with an additional 1 year extended service agreement. DeskPro is a registered trademark of Compaq Computer Corporation.



POWER

The FlexCache 386

series from
Advanced
Logic
Research

SRR
LOREE

0000,
0,
0,

FlexCache 386 series:
The performance of 80386

technology with the power of

=58 EEEERE
< -

Compatible

Novell, DOS 3.X,
SCO Xenix 386, 0S/2

Software

he 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
excellent reviews.

ALR 386/220, PC magazine's
choice as "The Best of 1987

magazine's choice as "The Best of
1987", ALR extends its product line
and introduces the FlexCache 386
series. Now 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-state,
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/memory through-put

than the IBM PS/2 model 80-071 with
the much touted microchannel
architecture.

ALR

FlexCache Compaq
DESKPRO

20386 - 150

$ 7490, 386/20

$7490.2

ALR
FlexCache Compaq
16386 - 60 DESKPRO
$4690.% 386
$6490.%

Power Meter Performance Index

FlexCache 386 series edge out Compaq’s
DESKPRO 386/20 & DESKPRO 386 in
CPU/memory aggregate performance test.

The cache memory controller can
eliminate wait-states 95% of the time



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
equiped with the most fixed disk
capacity for your money. The
FlexCache 16386 has a 66 or 100
megabyte fixed disk.

The FiexCache 20386 will give
you an extra 45,000 pages of
document disk storage for 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
FlexCache
20386 - 150
$7490.2

Compaq AR

FlexCache
DESRERO 16386 - 60 Compaq
386/20 4690 DESKPRO
$7490.2 : 386

$6490.2

Standard Fixed Disk Capacities

FlexCache 386 fixed disks store thousands
more pages of documents than the
competition..

FlexCache hard disk controllers
transfer a full track of data in one disk
revolution (1:1 interleave) instead of
several disk revolutions as with (2:1
interleave) most current systems. Full
track data transfering plus ESDI
(Enhanced Small Device Interface)
look-ahead buffering, turns what

used to be a data traffic bottleneck into
a super high-speed corridor. So

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

ALR
FlexCache
20386 - 150
$7490.2 LR
FlexCache
16386 - 60
$4690.2
Compaq
DESKPRO
386/20 Compaq
$ 7490.% DESKPRO
386
$ 6490.%

Core Test Fixed Disk Transfer Rates

FlexCache 386 systems achieve transfer rates
of up to twice that of Compaq's DESKPRO
386 & DESKPRO 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 series offers power and
expansion possibilities not easily
exhausted. The minicomputer-style
chassis of FlexCache 20386 offers space
for five internal peripheral devices,
allowing more data storage devices
than any other PC available. With the
money you save on a FlexCache
system you can afford additional data
storage options.

ALR

FlexCache

20386 -150

$7490.%
3.5" support
Full height
Full height

, Half height
w . T Half height

Internal Device Support

With the future in mind, the FlexCache
20386 is built to accomodate growth.

To make some serious feature and
cost comparisons give ALR a call at
(800) 366-2574 or (714) 581-6770 for the
name of the dealer nearest you.

FlexCache 386
Series Specifications

ALR designed and proven multi-layer
system board

Socketed for 80387 support

1MB 32 bit RAM, expandable to 2MB on
system bogrd

O-wait-state cache memory controller
with its own 32KB of high-speed (35 ns)

static RAM

Enhanced 101 keyboard
Phoenix BIOS

Dual drive support

0OS/2 compatible

FlexCache 16386 Model 60
...$4690>=

FlexCache 386 series specifications
80386 CPU with 16MHz system clock
80387 support with 16MHz clock
66Mbyte <30ms hard disk

FlexCache 16386 Model 100
...$5690%

FlexCache 386 series specifications
80386 CPU with 16MHz system clock
80387 support with 16MHz clock
100Mbyte <30ms hard disk

FlexCache 20386 Model 100
...$6490%=

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
100Mbyte <30ms hard disk

FlexCache 20386 Model 150
...$7490°

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
1560Mbyte <23ms, track buffered, ESDI
hard disk

FlexCache 20386 Model 300
...$9990%=

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
300Mbyte <20ms, track buffered, ESDI
hard disk

Rl

Advanced Logic Research, Inc.

10 Chrysler, Irvine, CA 92718
714-581-6770
FAX: 714-581-9240

Telex: 5106014525,
Answer back Advanced Logic

Compaq, DESKPRO 386 & 386/20 are
trademarks of Compag Computer Corp.




“Spending
more money
doesn’t
quarantee that
you'll end up
with the
system you
need. Make
some serious
comparisons of
features and
prices and then
get the most
for our
money.”
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TECH RELEASES

Integrated hardware from Chips and Technologies and Adaptec

Command Plus 2.1 screen from ESP

A command processor that completely
replaces DOS COMMAND.COM has
been released by ESP Software Sys-
tems Inc. Command Plus 2.0 fea-
tures many enhancements over 1.1, in-
cluding complete compatibility with all
network software and aliases with re-
placeable parameters. Other improve-
ments include DIR, COPY, and DEL,
and an enhanced SCRIPT program to
make it a more flexible and powerful
batch programming language. $79.95.
ESP Software Systems Inc., 11965
Venice Blvd., Suite 309, Los Angeles, CA
90066; 800/992-4377; 213/390-7408

CIRCLE 324 ON READER SERVICE CARD
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TECHNOLOGY

A joint announcement by Chips and
Technologies Inc. and Adaptec Inc.
has introduced a series of integrated
hardware products that provide com-
plete systems solutions for producing
desktop computers that are fully com-
patible with IBM PS/2 Models 50, 60,
and 80, while including several value-
added features.

Chips and Technologies’ CHIPS/
250 is a complete seven-chip set of sys-
tem logic circuits completely compati-
ble with IBM’s Micro Channel Architec-
ture for building PS/2 Models 50 and
60. Systems configured with CHIPS/250
can operate at a maximum speed of 16
MHz, use up to 8MB of memory, and
provide improved graphics with the
Video Graphics Array (VGA) CHIPSet.
Chips’ matched memory implementa-
tion allows added memory to run 50
percent faster on the Micro Channel.
Using a four-way page interleave mem-
ory architecture, slow DRAM can oper-
ate at higher clock speeds and average
between .5 and .7 wait states.

CHIPS/280, a complete 32-bit chip
set compatible with the PS/2 Model 80,
extends the Micro Channel to increase
access to memory by 33 percent, adds

APRIL 1988

a fast graphics VGA cycle that cuts I/O
and memory cycles by 50 percent, and
includes a four-page interleaved mem-
ory architecture for improved I/O per-
formance. Systems designed around the
CHIPS/280 can operate at a maximum
25 MHz, use up to 16MB memory, and

-add VGA capability. CHIPS/281, a

higher-performance chip set to be in-
troduced in second quarter 1988, will
be cache-based. Prices in quantities of
1,000: CHIPS/250 12-MHz version,
$157.10; 16-MHz version, $169.50.
CHIPS/280 16-MHz version, $202.20;
20-MHz version, $239.50.

Adaptec Inc. introduced its ACB-
2600 family of controller boards that
support direct memory access transfer
rates of 10MB per second (more than
twice the Micro Channel data transfer
rate of the PS/2s), 48-bit error checking
code, and port- and BIOS-compatibility
with the IBM PS/2 family. ACB-2610
and ACB-2670 are high-performance
Micro Channel-to-ST412/506 hard-disk
controller boards. The ACB-2670 offers
run-length-limited technology, which
results in a S50-percent increase in ca-
pacity and throughput. The ACB-
26M20 is a Micro Channel-to-ESDI
multitasking hard-disk controller that
supports concurrent operation for up
to two 10- or 15-Mbps ESDI drives. The
Micro Channel-to-SCSI AHA-1640 sup-
ports synchronous SCSI data transfer
rates of SMB per second (2MB per sec-
ond asynchronously), as well as bus
master capability offering data-transfer
rates of more than 8MB per second
across the Micro Channel. Prices in
quantities of 1,000: ACB-2610, $160;
ACB-2670, $180; ACB-26M20, $205;
AHA-1640, $249.

Adaptec Inc., 580 Cottonwood Drive,
Milpitas, CA 95035; 408/432-8600
CIRCLE 304 ON READER SERVICE CARD

Chips and Technologies Inc., 3050
Zanker Road, San Jose, CA 95134;
408/434-0600
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DATABASE MANAGERS

Microsoft Corporation and Ashton-
Tate Corporation have jointly an-
nounced SQL Server, a relational data-
base server product for LANs. SQL
Server is based on a field-proven rela-
tional database management system li-
censed by Microsoft from Sybase Inc.
Ashton-Tate will license SQL Server
from Microsoft for redistribution
through its retail channels, and Micro-
soft will license SQL Server on an OEM
basis to hardware manufacturers.
Microsoft and Ashton-Tate will encour-
age third-party software developers to
write applications that take advantage
of SQL Server’s network-based multi-
user database services. Users will have
the ability to use SQL, dBasg, and other
PC languages against the same data at
the same time from any DOS or OS/2
workstation in the LAN environment.
Features include stored procedures,
which are compiled by SQL Server for
speed of storing and retrieving data; an
advanced transaction-oriented DBMS
kernel that makes the database con-
stantly available for administrative tasks
such as backup and recovery, even
while users continue to access the data-
base; and a technology bridge between
on-line transaction processing systems
and PC databases, which allows the
database applications to transparently
access SQL Server. $1,500 to $3,000.
Ashton-Tate Corporation, 20101
Hamilton Avenue, Torrance, CA 90502-
1319; 213/329-8000

CIRCLE 319 ON READER SERVICE CARD
Microsoft Corporation, 16011 N.E. 36th
Way, Redmond, WA 98073-99717;
206/882-8080
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The material that appears in Tech Releases is
based on vendor-supplied information.
These products have not been reviewed by
the PC Tech Journal editorial staff.
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f you want the best

hether you want the best portable or desktop,

the best 80286- or 80386-based personal com-
puter, there is only one choice: Compaq. Because
COMPAQ personal computers are consistently rated the
best in each class by both industry experts and sophisti-
cated users. '

For instance, the COMPAQ DESKPRO 386/20 and
the COMPAQ PORTABLE 386 are the most powerful
personal computers in the world. Both are based on the
32-bit Intel” 80386 microprocessor, running at a blazing
20 MHz. Both offer the most storage and memory in
their classes. And both feature performance enhance-
ments such as concurrent bus architecture, disk
caching, and high-speed coprocessor options. All of
these features work together to deliver system perform-
ance that rivals minicomputers"

theres only

The groundwork for these innovations was laid by
the industry's first 80386-based personal computer, the
16-MHz COMPAQ DESKPRO 386. Still outperforming
most 80386 machines, it offers high-performance capa-
bilities to users moving up to this class.

In the arena of 80286-based personal computers,
the 12-MHz COMPAQ DESKPRO 286 runs your soft-
ware up to 20% faster than most of its 10-MHz
competitors.

No one even comes close to Compaq in portable
computing. Because no one but Compagq builds portables
with all the features sophisticated users need. The 20-Ib.
COMPAQ PORTABLE III is the smallest full-function
80286-based computer that truly gives you the power of a
desktop. And the COMPAQ PORTABLE I still offers more
internal expansion capabilities than any other portable.

*Based on an independent survey of major brands. tBased on an independent survey of 209 FORTUNE 1000 companies.



ersonal computer
one choice.

Computer users at every level will find that
COMPAQ computersrepresent the best solutions. We've
consistently expanded the limits of personal computer
technology with advanced features that optimize overall
system performance. All while preserving your invest-
ment in industry-standard hardware and the world's
largest library of business software. Compaq also works
to engineer each computer to meet exacting quality and
reliability standards, soit's ready to withstand the rigors
of the real world.

These are all reasons why Compaq earns the high-
est quality ratings from computer experts. And unsur-
passed satisfaction ratings from computer users* It's
also why, this year, more FORTUNE 1000 corporations
plan to add Compaq to their approved vendor lists than
any other brand.f

If you want the best personal computer, you have
only one choice. Call 1-800-231-0900, Operator 50. In
Canada, 1-800-263-5868, Operator 50. We'll give you a
free brochure or the location of the Authorized
COMPAQ Computer Dealer nearest you.

COMPAQ® COMPAQ PORTABLE II? COMPAQ DESKPRO 286® and COMPAQ DESKPRO
386®are registered trademarks of Compaq Computer Corporation. ®Registered U.S. Patent
and Trademark Office. COMPAQ PORTABLE III'M COMPAQ DESKPRO 386/20™ and
COMPAQ PORTABLE 386™ are trademarks of Compaq Computer Corporation. Intel is a
registered trademark of Intel Corporation. ©1988 Compaq Computer Corporation.

All rights reserved.

comrAa

It simply works better.
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ONE YEAR LATER

PS/2 Turns 1

Avyear in the life of the PS/2 family reveals
a solid foundation in sales, but many
businesses are still not recdly to
adopt IBM's new offspring.

DOUGLAS TALLMAN
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Or six years, one microcomputing

standard for business prevailed.

The highly successful IBM PC en-
gendered a vigorous third-party market
by providing a.common platform for
hardware and software developers.
Buyers benefitted from the wide selec-
tion of products and competitive
prices. The IBM standard had become
an industry standard.

Last April, IBM changed all that: its
microcomputer line was reborn in the
Personal System/2. While the software
remained compatible, the hardware
encompassed dramatic changes from
standards fostered earlier in the dec-
ade. A redesigned expansion bus, the
Micro Channel Architecture, was intro-
duced for the high end of the PS/2

line. An improved graphics subsystem,
Video Graphics Array (VGA), was inte-
grated onto the system board. Finally,
and inevitably, IBM adopted the tech-
nologically superior 3.5-inch diskette
drive, thus embracing media incompati-
ble with the millions of machines that
preceded the PS/2.

The PS/2 family comprises five
base models. Least powerful is the
8086-based Model 25, geared primarily
for the educational market. It resem-
bles the Apple Macintosh in its com-
pact, one-piece design and lists for
$1,695 (including color monitor). The
Model 30, also based on the 8086, lists
for $2,295 with a hard disk.

The Model 50, with the Micro
Channel, VGA, and an 80286 processor,

lists for $3,595. The Model 60, a floor-
standing 286 unit, lists for $5,295. The
top-of-the-line Model 80, IBM’s first
80386-based machine, begins at $6,995
for the 16-MHz model and escalates to
$13,995 for the 20-MHz model with a
314MB hard disk. (See table 1 for price
comparisons between the IBM PS/2 line
and its major competitors; all of the
prices are for machines configured
with 2MB of RAM, hard disk, one paral-
lel and two serial ports, graphics card,
and monitor.)

As PS/2 celebrates its first birthday,
we must ask, has IBM presented com-
puter professionals a new standard or
is PS/2 merely an alternative hardware
platform? Will the Micro Channel, VGA,
and 3.5-inch diskettes become standard

ey g
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PS/2 TURNS 1

equipment for microcomputers in the
1990s?

Setting standards requires selling
computers. According to the market
research firm, Dataquest, IBM shipped
1.1 million PS/2s in 1987. IBM itself
claimed 1.5 million by the end of Janu-
ary 1988. StoreBoard—a Dallas, Texas,
firm that tracks computer sales—
reports that 399,000 units were sold in
1987 through retail channels. That fig-
ure does not include IBM’s overseas
shipments (estimated at about 35 per-
cent of total production) and direct
sales (estimated at about 25 percent).

Of 1.76 million IBM personal com-
puters and compatibles sold in 1987
through retail channels, 23 percent had
the PS/2 insignia, according to Store-
Board figures. Fifty-three percent of the
PS/2s sold were Micro Channel models
(140,000 units for the Model 50, 58,000
for the Model 60, and 16,000 for the
Model 80). Of the standard architecture
PS/2s, the Model 30 was the clear favor-
ite among buyers (154,000 units sold
compared with 31,000 for the Model
25). A 23-percent market share for 1987
indicates that customers definitely are
accepting PS/2, especially considering
the line was available for only nine
months of the year, and some models
for less than six.

“When PS/2 was announced in
April (of 1987), we were smitten with
the product line,” said Bill Hicks, direc-
tor of information systems at H&R
Block in Kansas City, Missouri. “We
could see a family of computing ma-
chines that, from the highest level to
the lowest level, fit into our plans.”

For others, smitten is not the ap-
propriate word. “I don’t know why
anyone would want to buy a PS/2 un-
less that’s the only thing you buy,” said
Cheryl Currid, manager of depart-
mental computing services at Coca-Cola
Foods in Houston. The comment typi-
fies those who see little reason now to
face the aggravation of supporting mul-
tiple architectures: incompatible buses
and different-sized disk media.

So, what exactly are the advantages
of switching to the PS/2?

RIDING THE MCA BUS
The pride of the PS/2 is the Micro
Channel Architecture (MCA), leading
IBM away from off-the-shelf parts to
proprietary parts. More than the parts
that compose it, though, the Micro
Channel has design advantages. (See
“An Architecture Redefined,” David
Methvin, August 1987, p. 58.)

The Micro Channel’s multimaster
scheme makes it a more powerful en-
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TABLE 1: Comparing Prices with the Competition

MODEL 30 COMPARISON

Wait states 1

- COMPAQ
IBM PS/2 DESKPRO
MODEL 30 MODEL 2
Price $2,980 $3,737
Clock rate 8 MHz  7.14 MHz
- Wait states 0 0 -
Hard drive  20MB 20MB
Memory 640KB 768KB
Graphics MCGA - CGA
MODELS 50 AND 60 COMPARISON
IBM PS/2 IBM PS/2 ALR DART
MODEL 50 MODEL 60 MODEL 40
Price $4904  §7575  $4564
Clock rate 10 MHz 10 MHz 10 MHz
e 1 1

board.
“ AST system price includes DOS 3.3.

Hard drive 40MB  40MB
Memory MB a0 OMB o
Graphics VGA VGA- v A
: . o compatible ‘compatible
16-MHZ MODEL 80 COMPARISON
IBM PS/2 ALR AST
MODEL FLEXCACHE = PREMIUM/
80-41 16386 386
Briced @ S0 U5 B6o5T e g7 5854 .
Hard drive  40MB 66MB 2 A0MBES
Memory 2MB - 2MB ZMBE - = -
Graphics VGA - VGA- VGA- &
~ compatible  compatible .
20-MHZ MODEL 80 COMPARISON
IBM PS/2 ALR COMPAQ
MODEL FLEXCACHE DESKPRO
80-111 20386 386/20
Price $10,995 $8311 e aflncgsee
Hard drive  115MB 100MB ;
-Memory 2MB 2MB
| Graphics VGA L VGA
e i ‘compatible  cor

All models were similarly configured. Each machine had two serial ports and a parallel port. Except
Jfor the Deskpro Model 2, all models had vendor-supplied color monitors. Compaq and ALR systems
were equipped with Compaq’s register-compatible VGA board; AST used its own VGA-compatible

In terms of list prices, IBM charges a premium for the Micro Channel Architec-
ture. Other vendors using classic bus architectures, including ALR, AST, and Com-
paq, have been able to give buyers equal or better value at equal or lower prices.

tity than the AT bus. Add-in boards with
their own processors can control sys-
tem resources, off-loading work from
the system CPU—this is an impressive,
but as yet untapped, feature. Control of
the built-in video circuitry through the
expansion bus provides an elegant
method for vendors to build improved
graphics based on features that VGA
delivers. The Micro Channel even in-
cludes a 32-bit interface for expansion
cards used in the Model 80. Further-
more, the Micro Channel is faster—10
MHz compared with the AT bus’s
8-MHz clock rate.

Like any bus, however, the Micro
Channel does not stop in every neigh-
borhood. Because of radical departures
from classic architecture, add-in board
manufacturers need time to produce in
quantity the boards that make personal
computers so versatile.

“The primary reason we haven’t
bought more PS/2s is nothing more
than the lack of boards,” said Thomas
E. O’Leary Jr., director of MIS technol-
ogy at North American Philips Corpora-
tion in New York. Widespread availabil-
ity for certain adapter cards—such as
those for Bernoulli Boxes and IRMA
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As with any new computer platform,
hardware add-ins may be slow in
coming to the marketplace. For PS/2,
the list of product suppliers continues
to grow even one year after its intro-
duction. This is a representative list of
third-party products available for PS/2
models. This list is neither inclusive
nor exclusive.

DISKETTE DRIVES

Cumulus Corporation
216/247-2236

360KB and 1.2MB 5.25-inch external
diskette drives

Sysgen Inc.

408/263-4411

1.2MB 5.25-inch external diskette
drive

FACSIMILE BOARDS
GammalLink
415/856-7421
9,600-bps Group 3

HOST COMMUNICATIONS
AST Research Inc.
714/863-1480

3270 and 5251 communication
products

CXI Inc.

800/225-7269; 415/969-1999
3270 emulation and gateway
products

Digital Communications Associates
404/442-4000
3270 communication products

IDEAssocictes Inc.
617/663-6878

3270 and 5251 communication
products

Quadram
404/923-6666
3270 communication products

LOCAL AREA NETWORKS
Orchid Technology
415/683-0300

PCnet II adapter board

Proteon Inc.
617/898-2800
ProNet-10 adapter board

Racore Computer Products
800/325-1833
LANpac adapter board

HARDWARE SUPPLIERS FOR PS/2

Santa Clara Systems
408/729-6700
Ethernet adapter board

Thomas-Conrad Corporation
800/332-8683 :
ARCNET adapter board

3Com Corporation
800/638-3266; 408/562-6400
Ethernet adapter board

MASS STORAGE

CMS Enbancements Inc.
714/259-9555

20MB to 120MB internal and external
hard-disk drives

Core International

305/997-6055

40MB to 310MB internal and external
hard-disk drives

Priam

408/434-9300

45MB to 330MB internal and external
hard-disk drives

MEMORY EXPANSION

AST Research Inc.

714/863-1480

2MB and S8MB EMS RAM board for
Models 50 and 60; SMB RAM board
for Model 80

Boca Research Inc.
305/997-6227
4MB RAM board for Models 50 and 60

Cumulus Corporation
216/247-2236
8MB RAM board for Model 80

Everex Systems Inc.

415/498-1111

2MB and 4MB RAM board for Models
50 and 60

Intel Corporation

800/538-3373

2MB EMS RAM board for Models 50
and 60

Orchid Technology
415/683-0300:

2MB RAM board for Models 50
and 60

Quadram

404/923-6666

2MB and 4MB RAM boards for Models
50 and 60

STB Systems Inc.
214/234-8750

2MB RAM board for Models 50
and 60

Tecmar Inc.

216/349-0600

2MB and 8MB RAM boards for Models
50 and 60 (serial and parallel port
option)

MODEMS

Anchor Automation

818/998-6100

1,200- and 2,400-bps internal modems

U.S.Robotics Inc.
312/982-5010
2,400-bps internal modem

MULTIPORT BOARDS
Comptrol Corporation
800/826-4281; 612/631-7800
4- and 8-port asynchronous
communication boards

DigiBoard, Irc.
612/922-8055

8- and 16-port asynchronous
communication boards

TAPE BACKUP SYSTEMS

Alloy Computer Products Inc.
617/875-6100

40MB internal and 120MB external
subsystems

Cipher Data Products Inc.
619/578-9100
60MB and 150MB external subsystems

Emerald Systems Corporation
619/270-1994
60MB to 300MB external subsystems

Genoa Systems Corporation
408/432-9090 .

60MB to 125MB internal and external
subsystems

Maynard Electronics

305/331-6402

20MB to 150MB internal and external
subsystems

Sigma Designs Inc.
415/770-0100
60MB external subsystem

Tecmar Inc.
216/349-0600
60MB to 125MB external subsystems
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*“The Breakthru 286 performed flawlessly with every appli-
cation we handed it, including copy-protected programs and

nine memory-resident utilities at once.’’
Stephen Manes, PC Magazine

*..the Breakthru 286 was the card of choice.’
PC BusinesSoftwareview (Rated #1)

*"...Breakthru 286 is a good value and a quality product backed
by effective support.””
Dan A. Griffin
The Newsletter of the AutoCAD User's Group
““The PCSG Breakthru 286 achieved the best performance

results of the caching boards tested.””
Ted Mirecki, PC Tech Journal (Rated #1)

"The 12-MHz Breakthru 286-12 speedup board is the fastest
of those tested, but not the most expensive. On a dollar per-
horsepower basis, it could be called the cheapest boost availa-
ble for an XT

Mark Welch, InfdAordd (Rated #1)

Think You Need an AT?

Make Your IBM PC Faster Than an AT in Just 5 Minutes!

Speed figures are consolidated results from 10 tests of
CPU performance (See Accelerator Boards Special Report,
December 1, 1986.)

O Microspeed Fast 88 $149
O Microsoft Mach 10 $395
O Univation Dream Board $512
O Orchid Turbo EGA $945
0O ST&D Standard 286 $995
O Classic Speedpack $995
O Orchid PC-Turbo 286e $1,195
[ Breakthru 286-12 $595

Accelerator Cards: Speed and Value

Increase in speed
over the Intel 8088

Cost per percentage
increase in speed

REPRINTED FROM INFOWORLD, APRIL 27, 1987

Breakthru 286-8MHz-$395
Breakthru 286-12MHz-$595

We are excited about our three speedup
products. You probably know about our
Lightning disk access speedup software
that was awarded PC Magazine's Best of
1986 award (see box). After the smashing
success of Lightning, in late ‘86, we

“Lightning is almost mandatory....” -
Steve Manes, PC Magazine
Best of 86 review

Loads with the DOS - always ready as a background
program to accelerate disk access. You do nothing
- everything is automatic. Programs that frequently ac-
cess the disk (hard or floppy) are made instantly up
to 2 to 4 times faster. Uses a principle greatly enhanced
from mainframe technology called caching. Fully ex-
ploits Above Board memory.

LIGHTNING is the standard against which
all our competition measures tseff because we achieve
universal compatibility with other software. Data is
never lost. Order
it free with your Breakthru 286 board.

separately or get |

LIGHTNING™—FREE with Breakthru
speedup hardware—$89.95 purchased separately

guaranteed the Breakthru 286 board to be
literally the most advanced, fastest, most
feature-rich board available. The runaway
success it has enjoyed truly proved that
assertion. Now we go ourselves one bet-
ter with the Breakthru 286-12. This new
board has the clock speed cranked up from
8 to 12 MHz for speeds up to 10.2 times
faster than an IBM PC. It is 50% faster than
an 8MHz IBM AT, and up to a whopping
1,000% faster than a regular PC.

HERE'S WHY THESE TWO BOARDS
ARE SO SPECIAL.

First, they install so easily. A half-slot
card means you don't even have to give up
a full slot. What's =
more, unlike
competing

products it works in the Com paC}]Portable
and most clones. Easy diagrams show how
you just place the card in an open slot,
remove the original processor and connect
a single cable. There is no software re-
quired. From that moment you are run-
ning faster than an AT.

Second, they are advanced. The
BREAKTHRU 286 replaces the CPU of the
PC or XT with an 80286 microprocessor
that s faster than the one found in the AT.
Has a 80287 math coprocessor slot for
numeric intensive agphcatlons A 16K
cache memory provides zero-wait-access
to the most recently used code and data.
Speed switching software allows you to
drop back to a lower speed on the fly for
tlmmg sensitive applications.

Third, you have full compatibility. All ex-
isting system RAM, hardware, and
peripheral cards can be used without soft-
ware modification. Our boards operate
with LAN and mainframe communication
products and conform to the Expanded
Memory Specification (EMS). Software
compatibility is virtually universal.

Faster and smarter than an AT - PCSG
guarantees it.

Fourth, these are the best. There are
several other boards on the speedup
market. We at PCSG have compared
them all, but there simply is no com-
parison. Many cards offer only a marginal
speedup in spite of their claims and others
are just poorly engineered.

We are really excited about these prod-
ucts. PCSG makes the unabashed state-
ment that the BREAKTHRU 286 card
represents more advanced technology
than boards by Orchid, Quadram, PC.
Technologies, Phoenix...we could
go on. Breakthru 286 is undis-
putedly the turbo board with
the biggest bang for the

buck. And we include

FREE the $89.95 ac-
claimed Lightning

3 software. Call today
with your credit card or COD

instructions and we will ship
your card the very next day.

” Think Again.

DON'T TAKE OUR WORD FOR IT. USE EITHER
¥ BREAKTHRU 286 SPEEDUP BOARD FOR 60

DAYS. IF YOU ARE NOT TOTALLY SATISFIED
SIMPLY RETURN IT FOR A FULL REFUND.

PERYON\L CION RITER SURORTORQLIP

11035 Harry Hines Blvd. ® Suite 206 ® Dallas, Texas 75229 ¢ (214) 351-0564
CIRCLE NO. 223 ON READER SERVICE CARD
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communications—did not appear until
late 1987 or early 1988.

PS/2 products are now available
for most tasks: several vendors are sell-
ing VGA enhancers, network interface
cards, PC-to-mainframe communications
cards, tape-backup systems, add-on
memory, and mass-storage devices. See
the accompanying sidebar for a sample
of products available.

In O’Leary’s case the predicament
is solved, but in others the wait contin-
ues. At Sanders, a Lockheed Company,
the lack of specialty boards required
the defense electronics firm to stay
with the classic PC architecture. In vir-
tually every situation, according to John
McHugh, manager of product and tech-
nology evaluation, Sanders found that a
PS/2 could not do the job—at least not
yet. The line lacked data acquisition
and control cards for microwave moni-
toring as well as connections to Digital
Equipment Corporation’s DECnet net-
works through DEC’s Personal Comput-
ing Systems Architecture.

McHugh’s strategy for now is to let
the industry settle and see how compa-
nies sticking with the classic computer
designs fare against IBM and the Micro
Channel. “If they (IBM) win, everyone
will support them and there’s no rea-
son for us not to convert to PS/2s.”

One of the vendors supplying
companies such as Sanders with spe-
cialized data acquisition and control
boards is Burr-Brown Corporation of
Tucson, Arizona. “At the moment and
in the past, there hasn’t been a lot of
interest in PS/2. That is changing,” said
Howard Skolnick, manager of applica-
tion engineering.

One problem for all board manu-
facturers is that a Micro Channel card
measures 3-by-11 inches—about half
the size of an AT card, leaving less
space for circuitry—and it can draw
only 1.6 amps at +5 volts in a Model
50 or 60. (The Model 80 allows up to 2
amps.) On the other hand, the power
limitations for cards on an AT bus were
never specified. Occasionally, users
would find their power supplies lacked
the muscle to drive add-on hardware.

“We haven't designed something
for under two amps for some time,”
said Mike Pleau, product manager for
PC products at Data Translation, a data
acquisition and control board vendor
in Marlboro, Massachusetts. Data Trans-
lation’s answer was to design two ap-
plication-specific integrated circuits
(ASICs), one for the interface to the
Micro Channel and the other for con-
trol functions. Although Data Transla-
tion will announce PS/2 products in the
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: ‘Woen PS/2 was an-
nounced, we were smitten
with the product line—a
Jamily of computers that fit
into our plans.”
—Bill Hicks

summer, the company will also con-
tinue to support the AT bus, Pleau said.
This is the prevailing opinion among
board manufacturers, although at least
one new company, Cumulus Corpora-
tion of Cleveland, Ohio, is building
Micro Channel products exclusively.

Another answer for board manu-
facturers comes from Altera Corpora-
tion of Santa Clara, California. The
company has announced that in the
second half of 1988 it is scheduled to
ship chips that serve as the interface to
the Micro Channel.

One advantage of the Micro Chan-
nel is its programmable option select
(POS) feature. POS prevents the night-
mare of hunting down the appropriate
jumper and switch settings for add-in
boards whenever a user installs a new

board. CMOS RAM on each board
stores settings for interrupt request
lines, ROM, RAM, and I/O addresses.
PS/2’s setup program configures the
boards and the power-on sequence
checks for conflicts. (See “Selection
without Switches,” Dan Rollins, this
issue, p. 74)

To Compagq, POS solves a nonex-
istent problem. In interviews with deal-
ers asking what problems they would
like to see solved in Compag’s line,
solutions to setting DIP switches and
jumpers were never on the top of the
list, said Gary Stimac, vice president of
systems engineering.

To Joe Correira, director of soft-
ware development at The Travelers,
however, any feature that keeps users
from having to remove the system unit
cover is a plus. “If they have to [set
DIP switches] even once, then there’s a
chance they've set it wrong.”

While IBM broke new ground with
the Micro Channel, it took a more con-
servative approach with video. The VGA
corrected a few of the EGA’s failings
such as write-only registers, and added
slightly higher resolution. (See “VGA:
Evolutionary Half-Step,” John Cocker-
ham, August 1987, p. 74.)

The VGA increases 16-color resolu-
tion to 640 by 480 pixels from 640 by
350 pixels. In 320-by-200 resolution, the
VGA serves up 256 colors from a pal-
ette of 256,000. The high resolution is
sufficient for most business graphics,
but falls short for such applications as
CAD. That timid advance produced a
stouthearted acceptance, however.

Compaq has already answered the
call for a register-compatible VGA
board for classic-bus machines. The
Compagq entry betters IBM with a 16-bit
bus interface to its video memory and
a peppy video BIOS.

With the PS/2, IBM endorses mice
as legitimate contenders for desktop
space and 3.5-inch diskette drives as
legitimate quarters for data.

All PS/2s come with an auxiliary
device port with a 6-pin DIN connector
for an optional mouse. With graphics,
serial, parallel, and mouse ports all in-
cluded on the motherboard, the three
available expansion slots on the Models
30 and 50 are not a major limitation
for ordinary use, but it is a meager
allotment when you consider adding
2MB of memory, a network adapter,
and improved graphics capabilities.

Few would dispute that
3.5-inch diskette drives are technically
and physically superior to their 5.25-
inch predecessors, bringing greater
capacity and higher reliability. But few
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DEMAND THE LATEST TECHNOLOGY

From the first multiuser serial board for the PC™in
1982 to the first multiuser serial board for the PS/2™
in 1987, COMTROL offers you the latest technology

to keep you on top of things. Our full-time staff of
programmers insure drivers for compatibility with the
latest software. We include drivers free with each .
board sold.

YOU DESERVE THE BEST SUPPORT

You pay no more for lifetime support at COMTROL.
Call toll free and talk to engineers, programmers,
technicians, and managers. Our 30 day money back
guarantee tells you we stand behind our products
with confidence. Our satisfied customers keep buying
our boards.
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GET MINI PERFORMANCE AT A MICRO PRICE
Whether you need additional ports for your 386,
AT™.clone, or [BM PS/2™ COMTROL is your
multiuser hardware link. Don't pay extra for more
power than you need. Meet your price/performance
specifications. With our family of products, you can
match the power to your project:

® HOSTESS™ and HOSTESS/MC™ a non-
intelligent board for low-end multiuser systems

o HOSTESS 550™ and HOSTESS 550/MC™a
board with buffering to increase performance

e ULTRA 186™ multiple ports with intelligence on
board to off-load the system CPU

o SMART HOSTESS™ and SMART
HOSTESS/MC™ the high performance intelligent
multichannel board to design your custom

application.
CIRCLE NO. 178 ON READER SERVICE CARD

Come to Comtrol
for all your

multiuser board
solutions.

There is no need to compromise. Buy Comtrol’s
HOSTESS™ & MC Master Communicator™
Multiuser Serial Boards.

Call toll free or write for information.
Comtrol Corporation

2675 Patton Road P.0. Box 64750
St. Paul, MN 55164

OEM pricing and Dealer discounts available.

Call 1-800-333-1033

A Control Systems Company

PN Comtrol Corporation
»%;» 'D

PC, PS/2, and AT are trademarks of the IBM Corporation. HOSTESS,
HOSTESS/MC, HOSTESS 550, HOSTESS 550/MC, ULTRA 186, SMART
HOSTESS, SMART HOSTESS/MC and Master Communicator are
trademarks of Comtrol Corporation.
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would also say that the conversion
from the 5.25-inch standard is easy.

The inconvenience is most appar-
ent in locations relying on informal,
“sneaker” networks. No longer can
users easily share disks when one has
3.5-inch diskettes and another has
5.25-inch diskettes.

Currently, solutions to the data
migration obstacle are varied. Some
companies, such as Ithaca Industries in
Costonia, North Carolina, convert large
sections of the company to PS/2s all at
once. Others have created diskette
copy centers where one machine has
several diskette drive formats. IBM and
others, such as White Crane Systems
Inc.’s Brooklyn Bridge, offer software/
hardware combinations that transfer
data between 5.25- and 3.5-inch dis-
kettes. Increasingly, other vendors
(Compagq, for one) are offering internal
3.5-inch drives.

MODELING THE FUTURE

For a machine treated like the ugly
stepsister in the PS/2 family, the low-
end Model 30 certainly has a full dance
card. Despite its less powerful 8086
chip, the lack of both Micro Channel
and VGA, and the fact that it cannot
run OS/2, many customers see an at-
tractively priced machine.

With its 8-MHz 8086, the Model 30
runs about twice as fast as the PC/XT,
with its 4.77-MHz 8088, because the
30 accesses its zero-wait-state system-
board memory 16 bits, rather than 8
bits, at a time. The Model 30 uses an
XT bus, so bus accesses are 8-bit. The
hard disk is about the same speed as
the XT disk but with an improved inter-
leave factor—3 instead of the XT’s 6.
(See “Model 30: Apart from the Fam-
ily,” Ted Mirecki, August 1987, p. 92.)

Of the nearly 2,000 PS/2s that H&R
Block plans to buy over the next three
tax seasons, most will be Model 30s,
Hicks said. Why choose the 30? Hicks’s
reasons read like a Model 30 brochure:
compact size, 3.5-inch diskettes, in-
creased speed over 8088-based micro-
computers.

One of the most important factors
influencing H&R Block’s buying deci-
sion is the IBM name. “Whether the
computers are used administratively or
for tax service, we need a high level of
reliability and rapid repair,” Hicks said.

The price tag, of course, plays a
crucial role in Model 30 acceptance.
With volume discounts, Model 30
prices can satisfy the most frugal ac-
countant. Or put another way, the
Model 30 is a disposable computer. By
the time some application makes the
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; ‘Rz'g/at now, I don't

think that a user can make

a bad decision—uwhether

you buy PS/2, AT clones, or

even a non-386 machine.”’
—Thomas O Leary

D D

Micro Channel or OS/2 necessary, the
machine will have been amortized.
High-flying Model 50. While it is no
entry-level computer, the Model 50
gives the Micro Channel and VGA an
entry into the PS/2 line. It can run
OS/2. The 20MB disk drive is slow,
however, reminiscent of XT drives—
average seek time is 81.5 milliseconds
(ms) for the Model 50 versus 84.2 ms
for an XT, according to PC Tech Jour-
nal tests. Further, IBM does not offer a
disk upgrade for the Model 50. (See
“Models 50 and 60: New Generation
ATs,” Jim Shields, August 1987, p. 110.)
IBM has compensated for its slow
drive by including disk-caching soft-
ware with the machine. Disk caching is
available for the AT, too, from third-
party vendors. ATs (with caching) and

Model 50s performed similarly in sev-
eral PC Tech Journal tests despite the
Model 50’s significant improvements in
interleave ratio and clock speed. The
AT has a 3:1 interleave ratio versus the
Model 50’s 1:1 ratio and an 8-MHz
microprocessor versus the Model 50’s
10-MHz CPU. (For more information,
see “The Cache Factor,” Maxine Fon-
tana, August 1987, p. 168.)

Sales, however, have been as fast
as the disk drive is slow. Dataquest fig-
ures show IBM shipped 240,000 Model
50s by the end of 1987. StoreBoard’s
figures show 140,000 U.S. retail sales of
the machine. By comparison, Compaq
sold 87,000 Deskpro 286s in 1987, ac-
cording to StoreBoard figures.

PS/2’s high road. Sales for the Models
60 and 80 have not been brisk—at
least in the retail channel. StoreBoard
figures show that dealers sold about
58,000 Model 60s and about 16,000
Model 80s. About 100,000 Model 60s
and 115,000 Model 80s have been
shipped, according to Dataquest.

At The Travelers, the Model 60 has
become the computer of choice for
new purchases. “Basically, we were
looking for a machine to serve as a
follow-on workstation,” The Travelers’
Correira said. The reasons? Ability to
sprint through OS/2, a faster disk, a
parking garage full of slots—and The
Travelers is exclusively an IBM shop.

“Each time we’d boil the ocean
down and it came down to picking
IBM,” he said. The companies under
The Travelers umbrella use 20,000 per-
sonal computers. At that level, The
Travelers can offer in-house service and
can buy at volumes that give no pricing
advantage to compatibles.

As for Model 80s, Correira said
The Travelers has about half a dozen,
used as file servers, and in cases where
user workload justifies the added ex-
pense. (See “Model 80 Flagship,” Kent
Quirk, this issue, p. 62.)

O’Leary, whose North American
Philips is buying Model 60s in the PS/2
line, remains wary of the Model 80,
because it is IBM’s first attempt at a
386-based machine. “Buy that machine
today and you could look foolish in six
months because of its price/perfor-
mance,” he said.

CHANGING CHANNELS

The nature of competition has changed.
Some compatible manufacturers have
gone from producing cheaper, faster
machines that match the IBM PC archi-
tecture to producing machines with
innovative differences, most notably,
Compagq’s Flex Architecture, Advanced
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Turn Your PC
Into an Identical Twin
With Carbon Copy Plus

Carbon Copy Plus™—the industry standard in remote
control software—will have you seeing double. That's
because Carbon Copy Plus easily lets two PCs
simultaneously run the same program over regular
phone lines.

Carbon Copy Plus will remotely operate most DOS
compatible programs. So you can use a remote PC
to run programs located on another PC without swap-
ping diskettes or making two copies of the program.
Or jointly update spreadsheets or review the same
CAD diagram with branch offices or partners across
the country.

Now training is twice as easy

Carbon Copy Plusis the next best thing to being there
for training and product support. Walk distant users
through a problem, or give effective product dem-
onstrations—without ever having to leave your office!

Carbon Copy Plus is a trademark of Meridian Technology

Productivity on the double

Besides offering advanced remote communications
features, including remote printing, remote access to
alocal area network and remote session capture and
playback, Carbon Copy Plus also offers all the popular
features found in standard communications programs,
such as file transfer, terminal emulation, scripting
macros and more.

Do a double take

Carbon Copy Plus can increase your productivity and
lower your training and support costs. Call us today
and we'll show you how to turn a remote PC into an

identical twin.
Do
Copy o=

MERIDIAN TECHNOLOGY INC!iillili

7 Corporate Park Suite 100 Irvine, CA 92714  (714) 261-1199

CIRCLE NO. 230 ON READER SERVICE CARD
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Logic Research’s FlexCache and AST
Research’s SmartSlot.

In response to the Micro Channel,
Compagq, and then ALR, designed new
machines based upon the classic AT
bus. Believing that 90 percent of all
bus accesses are to memory, Compaq
introduced Intel’'s 82385 cache control-
ler chip to the system board of its
386/20. The chip provides a high-speed
cache to system memory, while main-
taining compatibility with the AT bus
and AT adapter cards. (See “Memory in
the Hot Seat,” Steven Armbrust and Ted
Forgeron, February 1988, p. 84 for a
discussion of the 82385.)

The 20-MHz 386 microprocessor
accesses data stored in 32KB of swift
static RAM with zero wait states. (See
“Full Speed Ahead,” David Claiborne,
March 1988, p. 90 for a review of Com-
paq’s 386/20.) The 386/20 and ALR’s
FlexCache 16286 and 20386 machines
compete directly in the market IBM is
wooing with the Model 80. In terms of
brute processing power, the Compaq
and ALR machines win out over the
16-MHz Model 80. However, in a race
among the same Compaq and ALR ma-
chines and the 20-MHz Model 80 with
its page-mode memory, PC Tech Jour-
nal tests show that the winner depends
on the application mix.

With its SmartSlot, AST has pro-
posed an evolutionary means to obtain
the Micro Channel’s bus arbitration.
The SmartSlot architecture is compat-
ible with the AT bus and accepts AT
cards, but SmartSlot goes on to extend
the AT bus by adding extra signals to
handle bus masters.

Backward compatibility was impor-
tant in designing SmartSlot. “The com-
patibility issue is a big thing and I
think IBM underestimated its impor-
tance,” said Alan Kraemer, vice presi-
dent of systems engineering at AST.

AST’s challenge will be to con-
vince board manufacturers to build
adapters that exploit AST’'s multimaster
design, which is different from the PS/2
bus. Whether AST can rally enough
support to become the new industry
standard is doubtful. Most likely, the
effect will be to segment the market
even further.

Supporters of the AT bus need to
address the problem of standard mem-
ory expansion in their machines. Mem-
ory that resides on the AT bus can be
accessed only 16 bits at a time, and bus
speeds above 10 MHz are difficult to
achieve. This is unacceptable for 386-
based machines with 32-bit data paths
and 20-MHz clock speeds. To overcome
this bottleneck, most vendors have de-
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signed 32-bit proprietary processor-
to-memory buses.

The most immediate effect of the
proprietary bus to system memory is
that system memory expansion for 32-
bit machines must be purchased from
the original vendor, often at a pre-
mium. Compaq charges $2,099 to ex-
pand the 386/20’s on-board megabyte
of RAM by 4MB using a single memory
module; IBM charges $1,295 for an
extra 2MB of RAM.

The compatible producers’ chief
strategy for now is to give buyers
plenty of reasons for staying with the
AT bus. Chips & Technologies Inc.
(C&T), a leading supplier of logic chip
sets for AT-compatible machines, on

C ompatibles producers’
chief strategy for now is o
give potential buyers plenty
of reasons for staying with
the classic AT bus.

- IS0

the other hand, is hoping manufactur-
ers of compatibles will see benefits in
the Micro Channel. In January, the
company announced that it had devel-
oped chip sets needed to construct
PS/2-compatible machines. C&T’s ally,
Adaptec Inc,, is supplying SCSI disk
controllers, and Phoenix Technologies
Ltd. is to provide the PS/2-compatible
ROM BIOS.

In terms of technology, a Micro
Channel-compatible computer could be
available before the year is out. But in
terms of law, a Micro Channel clone
may be a long time coming. IBM has
stated that it plans to stand guard
against any company infringing on its
copyrights and patents of the Micro
Channel. Few manufacturers may be
willing to test the IBM legal fortress
protecting the Micro Channel technol-
ogy in order to supply the market with
PS/2 compatibles. According to C&T
CEO and President Gordon Campbell,
those compatibles that make it to mar-
ket will have secured licenses from
IBM for key PS/2 technology.

BRINGING UP BABY

As PS/2 turns 1 year old, IBM’s toddler
shows signs that it will turn into a pre-
cocious youngster, able to handle most
of the tasks businesses assign it. Com-
petition prevents the PS/2 from joining

every business’s work force. Many man-
ufacturers of compatibles have capable
machines fully exploiting new technol-
ogy at equal or lower prices. Compagq,
ALR, and AST Research all have practi-
cal bus designs that exploit 386
microprocessors and have fast memory,
but that maintain backward compatibil-
ity to existing hardware. IBM may have
a monopoly on the Micro Channel, but
it certainly has not cornered the market
on bright ideas.

“Right now, I don’t think a user
can make a bad decision—whether you
buy PS/2, AT clones, or even a non-
386-based machine,” said North Ameri-
can Philips’s O’Leary. He added that
most companies have short deprecia-
tion cycles—typically three years—for
computer equipment.

“The worst that can happen in that
time is not much, and, at best, maybe
there will be some new hardware and
software. You won’t be set back so far
that you can’t recover,” O’Leary said.

Some users are turning away
from IBM. As IBM’s retail market share
falls—46.6 percent in 1985, 39.2 per-
cent in 1986, and 37.4 percent in 1987,
according to StoreBoard—its rock-solid
reputation does not guarantee sales.

Chet Seviola of Toro Inc. had been
a regular IBM customer, outfitting users
with XT/286s and ATs. When IBM dis-
continued the models, Toro had to
make a decision. So why not simply
continue to march to the rhythm of
IBM’s drumbeat? “Right now, cost,
newness, and it'’s unproven. . . . We're
wrestling with where we should go
from here,” he said. For the time being,
Toro is going with Wyse Technology
compatibles, typifying a side effect of
the roll-out of IBM’s new line.

In spite of the PS/2 technology and
IBM marketing, the classic architecture
will not fade quickly. In six years,
roughly 15 million computers with the
classic bus have been installed. Store-
Board reports 1.5 million classic archi-
tecture personal computers were sold
in 1987. The 214,000 Micro-Channel-
based PS/2s sold in 1987 competed
against those classic architecture ma-
chines—machines using conventions
IBM brought to dominance.

The effect of the PS/2, at least for
the short term, has been to segment
the market. Systems professionals—
who had relied on IBM as a personal
computer source—now have to decide
between the IBM logo or some very
respectable competitors. (i =]

Douglas Tallman is an associate editor for
PC Tech Journal
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PHOENIX PROGRAM
DEVELOPMENT TOOLS

Today’s professional programmer
demands high performance tools that
speed up and enhance the application
development process. That's why more
programmers rely on one company for
the bestengineered, highest performance
tools available —Phoenix.

Phoenix offers a full line of powerful,
yet easy-to-use tools that help pro-
grammers write, test and deliver more
efficiently the best applications possible.
Complete, fully detailed documentation
accompanying each tool enables quick
mastery of the product. In addition, all
Phoenix tools are backed by fulltime
customer support professionals re-
spected throughout the industry. As a
result, many Phoenix tools are already
established as industry standards and
others are fast on their way.

Pmate™
proc )
Pasm™
PforCe ™

Plink ™

Piix i
Pfinish ™
Pdisk ™

* 400+ Ioutines

unctions

PASM86: Macro Assembler
With Math Co-Processor Code

igh speed, fully MASM-compatible
H 8086 macro assembler with superior
syntax checking and support for 8087,
80286 and 80287 operating code mnemon-
ics. Can define local symbols in the cur-
rent procedure, assemble files with up to
15,000 symbols, define symbols at assem-
bly time, obtain listings of error and
warning lines only. Detailed descriptions
and examples of each processor instruc-
tion. Now includes Pfix-Lite, a subset of
Pfix86 Plus. List: $195 Ours: $98

PFIX86 PLUS: Multi-Window
Symbolic Debugger Does Overlays
E asy to use, menu driven, multi-
windowed symbolic debugger that
works with any IBM or Microsoft com-
piled language. Accesses the full symbol
table provided by MS Link or Plink86
Plus. Automatically handles Plink86 Plus-
overlaid or resident programs. Source,
assembly translations, stack, data areas,
and breakpoints dis-
played simultaneously.
Features include: In-line
assembler for temporary
patches, temporary and permanent
breakpoint settings, full speed or trace
modes, dual-monitor support, up to 100-
steptraceback. List: $395 Ours: $194

> Pmaker™

PFINISH: Shows Where
To Improve Program Speed
Fine{unes a software product by identi-
fying inefficient sections of code that
need rewritting for maximum perform-
ance. It analyzes your program during
execution, and snapshots which routines
were reached, their callers, how many
times each is executed, how much time is
spent in each, how many instructions are
executed in each. Unlike other
“profilers", can use symbol table infor-
mation to produce much more meaning-
ful analyses on overlays and interrupts.
List: $395 Ours: $194

>s for C programmers

ardware interface
O]

* Supports Lattice M;
CI86 and Turpsg oosell | PreC 5295 $144
Eeme | oo

and’ NO ROYAUHES

| L C TooLS
'FOR ONE Low price >

. gﬁléﬁes databases with B-rees, - ggfm%
mtenuvpv?:dsl'it\])gg goandﬁngt menus, caton
and DOS mtéﬁacesmmumcanons

* Complete set of low-leve]

: PC
List: Express

PforCe $395 $194

PTEL: communications
You Can Put On Hold
C ommunications for use with most pop-
ular modems such as Hayes and
compatibles, DEC, Racal Vadic, Anchor,
US Robotics and Novation. Ptel automati-
cally adapts to Telink, XModem, Kermit
or Modem 7 for CRC checking and for
ufn and afn (i.e. "wildcard") file name list
transfers, if the bulletin board or the other
end computer supports them.

Highly configurable, with choices tem-
porarily or permanently saved. Ptel runs
fully interactive or can be batch driven
from a script. You can even exit to DOS,
move files around or run another applica-
tion and then retumn to Ptel, all without
droppingtheline. List: $49 Ours: $39

PMAKER: compile & Link
Scripts to Manager Big Jobs
Similar to the UNIXTM “make" utility.
Tell Pmaker all the elements compris-
ing your system and it won't forget. It
keeps track of which modules in a pro-
gram are changed, and recompiles, re-
assembles, and relinks them to produce
a finished product—all with a single com-
mand. An essential tool for managing
large, complicated, or distributed pro-
gramming projects. Pmaker works with
any compiled language, linker, or other
tool you use. List: $125 Qurs: $69

PMATE: Text Editor
With Famous Macro Powers

full screen, fully customizable text
Aprocessor /editor with advanced fea-
tures including: ability to run in the back-
ground, C and FORTRAN specific
macros, automatic disk buffering, ten in-
dividual auxiliary buffers. It is menu,
mouse, or command driven with exten-
sive macro command language and a
unique last-in, first-out 'garbage stack"
that saves deleted items for recovery.
List: $195 Ours: $98

PH

* More finctionals
oli O @Cﬂénéh,

- Usages no com

OENIX’'S

Trect obsole

* Available for | Strel
- O Microsoft, Mark Wiy
Lattice, CL.86, and A oS

PFANTASY PAG: Bundle
Up To Save a Bundle
A super value pac of Phoenix goodies.
Includes Plink86 Plus, Pmate, Ptel,
Pfix86 Plus, Pmaker and Pfinish. List: $995
Ours: $549

PDISK: Backup & Disk
Management Plus Caching
C omplete disk management package.
Cache will significantly speed up
disk operation on PC/XT/AT by keeping
data in memory instead of disk. It's com-
patible with the Lotus-Intel-Microsoft
(LIM) expanded memory specification,
as well as extended memory. Extensive
Backup/Restore combinations will in-
clude or exclude files, whole and partial
subdirectories, and will backup by date/
time, file type, or only files changed
since last backup. Supports AT high-
density floppies, PC floppies, and any
storage device accessible through a de-
vice driver. List: $145 QOurs: $89

PLINK 86 PLUS: overlay
Linker with Caching Smarts
o nly linkage editor containing ad-
vanced overlay capabilities. It han-
dles any compiler or assembler produc-
ing standard Intel or Microsoft OBJ files,
including COBOL and FORTRAN, Lattice
C, CI C-86, Microsoft/IBM languages,
and mbp/COBOL. Virtual memory man-
agement ensures ample capacity for
symbol and common block names
(35,000). Plink86 Plus supports unlimited
size file, unlimited modules and 4,095
overlays nested 32 deep. Merges object
modules, caches overlays in extended or
expanded memory, and automatically re-
loads overlays upon function return. In-
cludes Plib86 library manager. List: $495
Ours: $259

All product names are trademarks of Phoenix Computer Products Corporation.
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CLIPPER From Nantucket.
Compile dBASE for Speed, Protection

lipper™ tums lumbering dBASE®

into a speed dMON with benefits
bobbing in its wake: your source code is
submerged from public view, you can
distribute your compiled application with-
out royalties, and your customers don't
even need copies of dBASE! The Sum-
mer '87 Clipper offers index files compat-
ible with dBase III Plus, and networking
capabilities to run compiled programs on
major networks supporting DOS 3.1 with
no restrictions on number of users. Clip-
per offers arrays, menu-building com-
mands, user-defined functions, context-
sensitive help techniques for applications,
a debugger, and it supports Expanded
Memory. It goes well beyond dBASE
with 1,024 fields per data base and 2,048
active memory variables.

Clipper has the power to save and re-
store multiple screens to and from mem-
ory variables. You can also create over-
lays, call objectmodules compiled in other
languages, and create function libraries
to link with your applications. Power and
flexibility make it the #1 dBASE compiler.
List: $695, Ours: Call.

McIMAX From Nantucket
Like dBASE for the Macintosh
cMax™M is like running dBASE on
the Macintosh. It combines an
easy-to-use menu-driven ASSIST mode
using the Mac interface, an interactive
command mode like dBASE at the dot
prompt, and an application programming
language fully compatible with dBase III.
It gives you the power to create dBASE
language applications on the Macintosh
and transfer back and forth to the IBM®
world. McMax accommodates up to 16
million records, 32,000 characters per
record, 255 characters per field, and up
to 32 files open concurrently. No copy
protection. List: $295, Ours: Call.

dBASE AT THE SPEED OF C

dBx Translates dBASE Applications to C

You dBASET programmers know what
an expressive and readable language
dBASE is. It's a very comfortable devel-
opment environment. But the price is de-
based performance. Even compiled
dBASE doesn't offer the speed that some
users require these days. The kind of
speed offered by software written in the

ABC Identical dBASE T
Plus Files Using C

BCTM is a series of C libraries from

Lattice which creates, accesses and
updates files identical to those of dBASE
itself. So dBASE can read and update the
files too.

What for? It means both C and dBASE
applications can operate on the same
data bases interchangably. It means C
programmers can interface with the big
market of dBASE users out there, yet
side-step the dBASE language. It means
dBASE applications can now be linked to
the universe of C libraries and tools to
add windows, graphics, statistical analy-
sis, all the things dBASE cannot do. It
means the speed and power of C to im-
press clients accustomed to dBASE!

dBC's functions parallel all dBASE's file
handling commands, many decomposed
to permit direct data manipulation. Our
versions of dBC mimic file formats for
dBASE II and III and now dBASE III Plus
makes your programs network ready!...
as many stations as a network allows.
Hands-off mode handles record and file
locking and unlocking automatically.
Close in functions give you direct lock/
unlock control.

Supports all four memory models.
dBASEII, III.. . List: $250, Ours: $169.
dBASE III Plus...List: $750, Ours: $499.
Call for Source Code Pricing.

BTRIEVE B-tree File Manager Plus Add Ons

If networks are on your horizon, betting
your future on Btrieve asthe one file man-
ager for your C, Pascal, BASIC, and
COBOL projects looks like a smart move.
Reason? Novell bought Btrieve's creator.
Btrieve'sfunction library takescomplete
charge of all file creation, indexing, read-
ing, writing, insertion, deletion, space
recapture, forward and backward search-
ing. Finds any key in a million in four or

less accesses. Files may have up to 24 in-
dexes; fixed record length to 4090 char-
acters; variable length to 64k; indexes up
to 255 characters; files of 4 billion bytes.

L.151 $245, Us: $195. Network Version

List: $595, Ours Only: $465. Ask about
Xtrieve for Btrieve file i inquiry, Rtrieve for
report writing. For any network that sup-
portsthe MS-DOS 3.1 file sharing function.

PANEL PLUS

Library Source Code Gives It Complete Portability

There are no end of tools for screen
design and data entry, but none quite
like Panel Plus. Design a screen under
program control, use Panel's utility to
“run” and test it field by field, then
pass it to Panel's code generator which
delivers C source code. Options style
the code to your compiler's liking, and
you can of course do what you like to
the source afterward. The code calls
Panel Plus's function library, but now
the library comes in source, so every-
thing produced is highly portable. Not
like other screen managers delivered
as object libraries and which leave you
to write the detailed code.

Panel Plus will operate in graphics
mode via interfaces to graphics prod-
ucts it supports and can utilize the
EGA's 43-line screen. Low-evel 170
functions adapt it to various keyboards,
screens, operating systems.

Panel's newest incarnation has every
imaginable feature. A single screen de-
sign can have 1000 fields stacked as
visual overlays up to 127 levels deep or
as pop-ups. Groups of fields can be
moved between levels. Screens can be
output as compilable code or stored on
disk for loading at runtime. Each field
¢an be boxed, colored, multi-row, word-
wrapped, and scrolled horizontally and
vertically if larger than its on-screen
view aperture. It can be assigned its

own help and error message, can be
told to accept certain characters, or to
match a picture, and to check data
after entry—proper dates, number .
ranges, etc.—using Panel’s or your own
validation routines. You can add your
routines to Panel's test utility because
even it comes as source. Fields are ac-
cessed in any order and control reverts
to your application program after each
field for choice of action.

For past Panelists, the new version has
smaller and faster field and screen
functions, tighter granularity, and an en-
hanced, reworked library. Major tool
for the serious developer. List: $495,

PC Express: $395.

C language. The answer is dBxTM

dBx translates dBASE to C. It offers you

a major competitive advantage over the
next dBASE programmer ;: Keep. writing
in dBASE. Take every application all the
way to completion. Then use dBx to
translate them top to bottom to C!

Other advantages: C is portable, even
to other operating systems like UNIX/
Xenix™., To the Macintosh or Amiga.
dBx gives your applications a passport to
places dBASE cannot go.

Has its own file manager for single
user, butlinksto major C file managers—
c-tree and dBC—for compatibility with
dBASE files or multi-user support. We
have everything you'll need, including

good advice. List: PC Express:
dBx $550 § 419
with Library Source $ 950 $ 725

Call for Full Source Pricing

THE SPINDRIFT
LIBRARY

Fully Functional Fortran Library.

Spindrift's smooth package offers
something previously unavailable to the
Fortran buffs...a basket of functions,
packed to the brim. No more tedious
coding. Just call on Spindrift with it's
armoury of functions.

Any number of Windows may be
defined, each with a striking border
and brilliant color. Define ‘‘pop-up”
screens, Save/Restore images, set Cur-
sor shape. Snare an entire screen into a
Character array.

The Keyboard; read it without echo,
or sense any keypress during execution.
Cursor controlled directly with
Edit keys.

DOS interface includes: Call System,
Call Exec, Findfrst/Findnext for (*) and
(?) file searching. Search the Path, sub-
directory and file manipulation, com-
mand line argument parsing, date/time
functions, DOS environment access, and
much more. Other utilities also included.

Specify compiler, Microsoft or Ryan
McFarland. List: $149.00. Us: $129.00

price of any

We refund the purc hase

pmducl retu
tirely resa
even try °

C-WORTHY NEW Vensioy,
INTERFACE LIBRARY

he C-Worthy™ Interface Library

wraps an entire user interface
around your application. Its full power
can be summoned by only a few high
level calls. Sound exaggerated? A single
function call can set up a complete text
editor in a screen window. Recently ac-
quired by Solution System, over 600
pages of Documentation, Turbo and
Quick C version and a complete Inter-
face Library have been added.
¢ High level calls pop menus and scroll-
able choice lists to the screen, restoring
the background when dismissed.
¢ Windowing facilities open portholes of
up to screen size for viewing virtual
screens larger than the physical screen.
*Full context-sensitive help screen man-
agement takes over these chores and
error messages. Automatic routines inter-
rupt with pageable text windows explain-
ing what to do next.

Novell found it “'played a key role and
accelerated development" in making its
NetWareT™ utilities easier for users. In-
genious demo: call for it.

Ask for: List: PC Express:
C-Worthy $195 Call
with Forms Library $295 Call
BASTOC BASIC Into C

For a trifling price, BASTOCTM moves
truckloads of BASIC code overto C. It'sa
translator which takes in Microsoft Ex-
tended BASIC and emits pure K&R C for
Microsoft or Lattice. Structures even con-
voluted BASIC code. Optimized to dra-
matically reduce execution time. Dyna-
mic string allocation ends BASIC's cata-
tonic halts for garbage collecnon Huge
worksaver. List: $495, Us: $399.

POLYTRON VERSION CONTROL
Source Code Control for Any Language

PVCS allows programmers, project
managers, librarians and system ad-
ministrators to control the proliferation
of revisions and versions of source
code in software systems. Independ-
ent programmers, the leading soft-
ware publishers and LAN companies,
and hundreds of Fortune 1000 com-
panies rely on PVCS to store and re-
trieve multiple revisions of text. It
maintains a complete history of revi-
sions as an ‘‘audit trail”', generates
status reports, and uses intelligent
*'difference detection' to minimize
disk space for each new version.

On Corporate and Network PVCS si-
multaneous changes to a module are
merged into a single new version. If
changes conflict, the user is notified.
The "Logfiles’ used to track changes
are interchangeable between any
PVCS product.

Corporate PVCS is for multiple pro-
grammers. It includes “'branching"’ to
maintain code when programs evolve
on multiple paths. Personal PVCS
offers most of the power and flexibility
of corporate PVCS, but excludes mul-
tiple programmer features. Network
PVCS is the Corporate version for
LANS. File locking and security levels
can be tailored to each project.

PolyMake $till using a prehistoric
Make? Step up to PolyMake, the most
popular and powerful Make utility.
Most flexible macros of any Make.
Now integrated with PVCS and Poly-
Librarian for faster performance and
precise configuration mﬁnsagemem

Ask for: t PC Express
Personal PVCS $149 $109
Corporate PVCS $395 $309
Network PVCS Call Call
PolyMake $149 $109

Payment: We honor MasterCard, Visa, Amer-
ican Express (no surcharge), checks in ad-
vance, or funds wired to PC Express, c/o Chem-
ical Bank, 126 East 86 St., New York, Account
034-016058. COD (U.S. only) for cash, money or-
der, certified check (no fee). NY State, add sales
tax. Purchase orders accepted from larger cor-
porations and institutions at our discretion if
you agree to net 30 days plus 2% a month late
penalty thereafter.

Shipping & Handling: U.S.: UPS Surface: 1st
product $6, each add’l $3. UPS 2nd Day Air: 1st
product $12, each add'l $6. UPS Next Day Air
and Federal Express shipment costs based on
weight. International: Charges vary by destina-
tion and carrier. $10 per shipping container for
export forms. Air parcel post at your risk beyond
collected insurable amount.

For Orders or Literature, Call Us Toll Free at...

PC EXPRESS

A Division of PC BRAND, 150 Fifth Ave., New York, NY 10011

1-800-321-7733

PHONE: (212) 242-3600; FAX: (212) 627-1171;
TELEX: 667962 (SOFT COMM NYK)

© 1988 PC EXPRESS Prices, terms and specifications subject to change without notice

CIRCLE NO. 233 ON READER SERVICE CARD



PROGRAMMING PRODUCTIVITY TOOLS

BRIEF 5 anything But.

A Whopper of an Editor

With a name that belies its thoroughness,
BriefT™™ has every feature you've ever
contemplated for your editor-in-chief.
Text in multiple buffers is scrolled
through one or more windows you open,
close, resize. A text buffer may be called
to different windows to view two areas at
once. A change in one changes both. Text
blocks may be marked for printing, writ-
Ing to files, movement to scrap buffers for
cut and paste into other buffers, with as
many "“undo" levels as you want.

Brief has text search abilities rivaling
"grep", with wildcards for matching and
indifference to intervening characters.

Ifyou use Lattice, C86T™, or Wizard, and
have 320k, you can compile your C pro-
gram without ever leaving Brief. It finds
the lines with errors, and marches you
through the text for repairs.

Parts of Brief were written with its own
easy-reading Lisp-like macro language
which has structure, conditionals, loops.
"'Simply the best text editor youcan buy", -
Dvorak Infoworld. (Needs 192k.) List: $195,
PC Express: Call.

C-TREE & R-TREE

B-Tree File Mlanager Now Has Report Generator

c-tree: The only major b-tree file manager
with network support in the standard low-
cost version, c-treeTM gives yourecord-
locking routines for DOS 3.1/3.2, UNIX
and XENIX, and it even comesin C source
code, yet there are no royalties. Source
sticks to K&R, so C-tree is portable. Tests
In many environments prove it.

Permits any number of keys for a data
file—alpha, numeric, even floating point.
Handles files with varied record lengths,
multiple keys in one index file. Both high
level and decomposed functions. It's the
works.

r-tree: Adds the ability to produce ad
hoc reports from files maintained by
c-tree (v. 4.1 and up). Link a file descrip-
tion to the r-tree™ library, and use any
text editor to write report scripts with no
further C coding. Reports canaccessdata
in several files, select on criteria, join
findings into new logical records, sort
them, calculate new fields and columns,
tabulate by control breaks. Comes in
source, same portability asc-tree, and fits
any compller.

List: Ours: Combined
c-tree: $395 $285 $499
r-tree: $295 $§235

WINDOWS st
for DATR  eRZ®

M’Soft Windows Compatible

"'Only one package can be easily recom-
mended" said Computer Language (June
'87)reviewing nine window and data entry
products for C. Complete field level func-
tions specify prompt string, field length,
data type, screen location, picture, target
variable, entry rules, help messages,
even functions to call for validation once
data keyed in.

Windows for Cisa subset. No data entry
but all windowing functions. Unlimited
windows can be made either to pop up
or permanently overwrite the screen,
scroll and highlight lists vertically and
horizontally. Specify Compiler. Windows
for Data: List $295, Ours$259. Windows
for C: List $195, Here $149.

IN-SYNCH

Remote Control Computing

Control your office, business or
any remote computer from your
home. Use an inexpensive PC
at one location to access a "'fully
loaded" PC at another. A pro-
grammer can monitor and re-
solve problems on any remote
PC from another location....just
as if he was sitting in front of
that remote computer. Easily
and quickly transfer files,
spreadsheets, memos...all via
your telephone lines (or serial
port). Although you need a
copy at each station—worry not
because for a limited time, PC
Express is offering you two for

the price $295

of one AT

Shopping List for the Power Workbench
ASSEMBLER LIST US LIST us LIST US
Mi A bler with Utilities . 150 109  Greenleaf Functions .................. 185 KEDIT....Manstfield..identical to XEDIT. . 125 99
PASM 86 by Phoen/x Macro Assembler... 195 98  pforCe by Phoenix, vastlibrary . ......... 395 194 Pmate....PROEMIX . ... oovs.s. 195 98
ASSEMBLER Support OTHER TOOLS Vedit Plus.........Compuview 185 129
Btrieve Softcraft's File Manager ......... 245 169  BASTOC...MI Translates BASICtoC. . ... 495 399 DEBUGGERS
GSS CGl....Device independent graphics .. 495 375  dBX Translator.....dBASE to C translator .. 550 419  Advanced Trace 86....Morgan ........... 175 119
BASIC with LibrarySource ................. 950 725  C-Sprite...Source debugger for LatticeC .. 175 139
Microsoft BASIC Interpreter..for XENIX ... 350 Call PrelC...by Phoenix, like UNIXlint ........ 295 144  Periscope |...Board, Switch, Software.. . . .. 5 289
Microsoft QuickBASIC...Ver4.0. ... ....... 99 Call PC-LINT.by Gimpel, subsetof UNIX Lint .. 139 125 Periscope Il..Breakout Switch & Software . 175 139
Turbo BASIC......NEW from Borland ... .. 99 64 COBOL geryscope Il....Software only 145 105
BASIC LIBRARIES & UTILITIES gy McroFocus COBOLIZ. ... 900 795 Perisconolil 1oMhe 11 Il e a7e
glsrgvgesloﬂggg : El(ljeexir:jae%errl..ib’.é’;l. igg 375 Micro Focus Personal GOBOL . .. .. 149 134 Pfix86 Plus....Phoenix symbolic debugger. 395 194
Halo Graphics by Media Cybernetics . . . . . 300 219 Microsoft COBOL inc. COBOL Tools 700 8“:: LOGITECH
Source Print...Aldeberan’s beautifer . .. . .. 99 75 forXENIX ................. 995 62;5 MODULA-2 Compiler Package .......... 99 79
Tree Diagrammer..Also from Aldeberan ... 77 67 RMICOBOL..by Ryan McFarland . 950 MODULA-2 Development Pkg 249 199
RM/COBOL85...ANSI85 ............... 1250 985 MODULA-2 Toolkit ........ .. . 169 139
C LANGUAGE COMPILERS e COBOL Support MODULA-2 ROM Package . .. ........... 9 239
Py Computer Innoygions -+~ 137 209 Btrieve Softcraft's File Manager ... ... 245 169 MODULA2Window Package ........... 498sd
Let’s C Compiler from Mark Williams Co .. 75 55 GSSCGL...Deviceindependent graphics .. 495 375 OENIX g
Mark Williams C full development system . 495 369 Halo......from Media Cybernetics ........ 300 218 Gppc. "ppom &PreC . ..
Microsoft C Compiler with free CODEVIEW 450 295  RM/Screens. Screen generator.. .. ... .. 395 335 pasm86....Macro ASSEMBLER .
Microsoft QuickC....Special Price 99 64 RMINet+ 5.R/M COBOL networking. .. .. 300 249 ik PHick Mana ement Utility:
Turbo C.......New from Borland . . . .. . 99 64 o IDB%SE a'.’ FELA’\:TEZ gnltlmucrs ~ o g;;:r;ta"sy...ﬁsb; ,a,:aci take-away ..
P plications Plus...Fox & Geller. ........ nish...... ofiler cooi i
Asygchla:,%?;iy &:’i:? ""'cmon' .. 175 135 Brief &dBrlel .Editor/Macro lang for DBase 275 Call  PFix 86 Plus, Symbolic Debugger .
Greenleaf Cc ications ............ 185 139 Cli lantucket's DBase Compiler 695 Call PForCe......Utility library ........
Essential Communications............. 185 125 fees 50 PforCe... l:'force forC
Essential Communications Plus. . ... ..... 250 189 :Hg"::rs ,:g};(glfl;:z?wd overla
C LIBRARIES—FILE MANAGEMENT Pmate....Text Editor .. 1111
Btrieve Softcraft’s File Manager . ... .. . 245 169 Pre-C.......Super-set of UNIX Lint . .
Btrieve/N File Management for Network 595 429 \Ptel........Binary Transter Program .
Ctree by Faircom,with full source . 395 285 Libfary Source L S :
Rtree...Report Gen. forCtree . . . .. .. . 295 235 dFIow,..,..QWaIIsofl el POLYTRON
Ctree & Rtree.....Special Combination .... 650 499 Documenter... Wa[ls oft PolyBoost....Software accelerator. . ... . . .. 80 64
dBC ISAM Accesses dBase files......... 250 169 ! S S5 PolyDesk IIl..3rd Generation Desktop org . . 99 73
with Sourcecode . .................. 500 349 PolyLibrarian...Library Manager 99 73
dBC Il Plus multiuser ................. 750 499 PolyLibrarianll.................. 149 109
with Sourcecode . .................. 1500 995 PolyMake.....Complete MAKE Utility 149 109
Opt Tech Sort Super fast sort for Btrieve. .. 149 105 PolyShell.....UNIX-like Command Shell . . 149 109
C LIBRARIES—Graphics 'F;o: §§EF2 grosls IZeIe/ence Utilalllang . 219 18‘3
Essential Graphics..no royalties . .. ...... 250 183 Tree Dmgrammer,. 1 o(gs Corpom‘,;g goig%uggsesggﬁ?g)/ ;gg 309
GSS CGl....Device independent ?raphics 495 375 UlProgrammer...Wallsoft ..... PVCS Personal... Personalised ver of above 149 109
GSS Metafile Interpreter stores images 205 235 FORTRAN Compliers & Utilities PVCS Network...Powerful Ver.of PVCS ... Call Call
Halo by Media Cybemetics ............. 300 219 GSS Graphics Development Toolkit,.CG/ . 495 875
with DrHalo llL......Paint Utility. .- .. . ... 440 299 GKS. Kornel Sy ANS] Level 25 495 375 ConD o NiMoRARLAND e
Halo For Microsoft Languages .......... 595 434 Halo ....... from Media Cybernetics ........ 300 219 R'\;‘c” = Ur?lc))(LérXé“lsXI 74 Standard ........ 1220 s
C LIBRARIES—Screen Design Microsoft Fortran..Ver 4.0,inc. Codeview .. 450 Call  puyicapo)as ANSI 85 Standard . . ... 1250 995
Curses from Lattice,UNIX lookalike . . . . .. 1250 90 B R X EN X 695 Call  pyyFORTRAN...ANSI 77 Standard . . .. .. 595 399
WIthSOUrCe . ... ...oveevierennnnnnns 250 89? RII'W F)?Ef'rﬁ;(t.-ANSI 77 by Ryan McFarland. ?gg ggg for UNIX or XENIX . o oo e 750 599
Worthy....by Custom Design Systems ... 195 Call Or XENIX .....................oo. +5..COBOL Networking ..~
gwgnh¥ wlt¥1 Fofms ,,,,, g 1 y ,,,,,,,, 295 Call Spindrift Library....By Spindrift Labs . 149 129 ngcEr:enss nggéfgg"?ge'gg cenerator 395 ggg
Greenleaf Data Windows . 225 155 SoUrcePrnt .. .................. i) A el a L 9
WIthSOUrCe . .. vvoveeeeennnn.s 395 249 TreeDiagrammer ..................... e SQFTCRAFT
Microsoft Windows Dev. Toolkit . . . . 500 Call PROLOG Btrieve Softcraft’s File Manager ......... 245 169
Panel Plus by Roundhill ... 495 395 APT.PROLOGTUIOr. .................. g5,80, . (Rieve Querylanguage forBirleve . ..., 245, 220
View Manager for C,Blaise ........ 275 199 Arity PROLOG Compller & inferpreter ... 650 569 5 Report Option for Xtrieve............. 145 128
Vitamin C...Creative Programming . 225 198 Arity PROLOG Interpreter .. ... ......... 295 229 trieve/N File Management for Networks . 595 e
VC Screen...Source code Generator . 100 81  Artv Standard PROLOG . .. ..o o oo 95 77 )étrlevelg ----- Mlll;‘fl ,;E/f Query R --------- 585 o
WindowsforC .................. .. 195 149  bpEI0G.86 Plus......Solution Systems .. 250 199 o Leporsto Lp;lorb ulti-user Rep Opt... 345 o
Wintlowsic PRtA L b e 252 Turbo PROLOG...Borland Intl. ........ .. (00N Re B BILEGE ¢ uon0 006 batng 95
view....Data Management Consultants . ... Turbo PROLOG Toolbox...Borland . . . . . . . . 100 i
C UTILITY LIBRARIES TEXT EDITORS r—SUPER SPECIAL...50% Discount
Basic C...Basic-like routines forC .. ... 175 139 Brief......from Solution Systems.. ... ..... 195 Call Condor Edioc: A dnbesiable editor with more com:
Blaise C Tools Plus/5.0.../MsC & QuickC.. 129 99 “dgrict Macro lang for Brief & DBase ... 95 Call M morel st niors ?lli&wm:}res ,nomatter
Blaise Turbo C Tools...f/TurboC .. ........ 129 99  Briof & dBrief Combo . . .. . ...+ 275 Call what language you use. Normally $130.0 WP"““?-W—
C Food Smorgasbord by Lattice ......... 150 109 condor Editor....Condor Corp . ... vvu .. 130 69 Limited stock. call for availability. -
C Utility lerary by Essential,300 functions 185 119 Epgjlon. . Lugary .............ooeeees. 195 149 :




PRICED TO SAVE, SHIPPED FAST!!!

HALO
Graphics Tools for

Software Developers

‘When choosing your graphics tools for
software development, performance is
crucial. The best proof of HALO's super-
ior performance is in the number of In-
dependent Software Vendors (ISVs) that
develop and distribute HALO-based
applications. Over 190 ISVs selected
HALO because: HALO out performs the
rest; HALO is easier to program and
shortens time-to-market; HALO is com-
plete with over 190 functions; 17 program-
ming languages; and HALO supports a

wider range of devices—over 110.

Since 1981 HALO has been the indus-
try standard library of graphic subrou-
tines for the PC. HALO has an installed
base of 60,000+ end users and hundreds
of site licenses.

A single copy of HALO includes all
device drivers, your choice of one com-
piler binding, LeamHALO (an interac-
tive tutorial), free 800 # technical sup-
port, and the license to use HALO on
one machine. Flexible, practical licens-
ing terms are available for ISVs and

“‘Sites." List: PC Express:
Halo $300 $219
with Dr. Halo III $440 $299
Halo for Microsoft ~ $595 $434

ARITY’S

New Generation of Software
Development Tools

Arity's advanced software technology
brings to PC'S state of the art applications
which previously required mini com-
puters or special processors. Arity prod-
ucts combine not only the fastest bench-
marks but C-Language integration, virtual
memory, SQL, a sophisticated DBMS,
presentation/window style interfaces,
and expert systems to give your applica-
tions a competitive edge.

ARITY PROLOG Version 5,
ER

Most powerful Clocksin-Millish
superset Prolog available. Is now the
fastest, with a naive reverse benchmark
of 17320 logical inferences per second on
an 8 megahertz Compagq 286. Includes
virtual database of up to 2 gigabytes with
b-trees, hashing, built in editor and sym-
bolic debugger, compile arithmetic, on-
line help, over 200 predicates for win-
dows, menus, dialog boxes, edit field,
and list management. Version 5 supports
embedded C expressions, global vari-
ables and structures, C data types, and
calls to Prolog from C or vice versa.

List: $650, PC Express: $569.

ARITY PROLOG
ADVANCED TOOLBOX

Four groups of routines for building
advanced applications with Arity Prolog
version 5: a screen and report designer;

file interchange routines for Ascii, 1-2-3T™,
SymphonyTM, and dBASETM; a complete
working spreadsheet; and miscellaneous
data management routines.

List: $150, PC Express: $119.

ARITY/SQL

A complete implementation of the IBM
standard query language for OS/2.
Arity/SQL maintains tables, indexes, and
views. Queries can be accepted in SQL
syntax or translated to SQL from menu
selections or from another query lan-
guage. Using Arity/SQL, tabular data
can be extracted from any SQL compat-
ible data base, manipulated in'spread-
sheets or PC data bases, then exported
back. Available as a C callable library
(requires a C compiler) or Prolog call-
able routines (requires Arity Prolog).
List: $295, PC Express: $229.

ARITY/EXPERT

A set of advanced tools for building
applications which approximate human
decision making. Supports inexact rea-
soning, knowledge representation by
either frame-based taxonomies or rules,
interfaces to C and Pascal, 1 gigabyte
of virtual memory and up to 20000 rules.
Requires Arity Prolog.
List: $295, PC Express: $229.

ARITY COMBINATION PACK

Groups all of the products described
above, in a complete integrated develop-
ment workbench,
List: $1095, Us: $979

GREENLEAF LIBRARIES

Functions

C source, assembler source, and
binary libraries of 225 functions for
many compilers, Emphasizes tight func-
tional groupings to minimize loading
code which your application may never
use. Manual's 250 pages help select
functions, as do demos, bulletin board.

Communications

Communicate from within your own C
programs! Over 120 functions and
demo programs in C and assembler
source to set up interrupt-driven asynch
communications for up to 16 channels.
Up to 9600 baud, ASCII or binary, any
parity or word length, 8250 UARTS,

Xon/Xoff and Xmodem, WideTrack re-
ceive. Goodbye separate communica-
tions software. Specify compiler.

Data Windows

‘Windows, menus and data entry do
work together...when you utilize Green-
leaf's screen architect. This smooth
screen designer offers device inde-
pendence, logical windows, table driv-
en data entry and economical pricing.

Source code is also available

List OQurs
Communications $185 $139
Functions $185 $139
Data W indows $225 $169
Complete 3 in 1 Pack $595 $399

GSS GRAPHICS SYSTEM
Leave the Device Driving to GSS

SSTM has reconfigured two compo-

nents of its comprehensive graph-
ics tools to conforr with the ANSI Com-
puter Graphics Interface (CCI) standard.

At the heart of the system is the Devel-
opment Toolkit which contains all lan-
guage interfaces and device drivers for
keyboards, mice, joysticks, tablets, print-
ers, plotters, cameras, and more. Driv-
ers house management of vector graphics
(plotters) and bitmaps used by raster
input devices (scanners) to insulate the
application program from concern for
device idiosyncracy. No one else has
implemented CCI that way. It means
your programming remains generic; just
switch drivers and the same program
will drive a different device.

GSS Kernel™ conforms to level 2b of
ANSI's Graphical Kernel System (GKS)
and contains all its needed drivers and
language bindings. Kernel has macro
level tools to draw and color an object,
store the sequential instructions, and re-
create the object on its own, as well as
segment it, transform it, etc. So powerful,
a single command may represent sev-
eral score lower level statements.

Kemnal has the tools for graph and
chart generation and their captioning:
hand it apples and oranges, say '‘pie",

ESSENTIAL C

UTILITY LIBRARY
400 Functions, 30c Each

You've probably seen the speed and
power of Essential's C function library
without knowing it. Software greats have
been using it for some time to give
today's top products pizazz and panache.
Now grown to 400 functions Essential
produces pop-up menus, saves and re-
stores screens and windows to disk or
memory in as little as 1/10th second, and
claims the fastest video output available.
Library has 50 business graphics func-
tions, 40 string handlers, 28 functions for
printers, 18 for mice, 11 for time and date,
DOSinterface functions for disk error trap-
ping, directory and file creation and man-
agement, lots more. Everything in source,
including sample programs. We have ver-
sions with pre-built libraries for the well-
known C compilers, and a source code
librarian is supplied for rolling your own.

List: PC Express:
C Utility Library $185 §119
Essential Graphics $250 $183

Essential Communications $185  $125
with Breakout Debugger $250  $189

=SUPER SPECIAL...50% DISCOUNT
- Condor Editor....An unbeatable editor
with more commands, more features,
more “Bells & Whistles", no matter what
language you use. Normally $130.00, New
price $69.95.
Limited stock, call for availability.

MICROSOFT C

The Keeper of the Technology Takes Over

I t bundles a source debugger and a

“make’| and sports a "huge'’ mem-
ory model’ permitting single data ob-
jects larger than 64k, but what's really
Impressive about Microsoft C are the
benchmarks reported in Dr. Dobb's.
Microsoft runs away from a field of 17
winning 11 of 27 benchmarks.

The CodeViewTM debugger uses
windows to show everything on one
screen: source alongside disassembled
object, variables, stack and registers.
Drop down windows obviate learning
of commands. "A source-level debug-
ger that puts the rest to shame" said
Dobb's.

Microsoft C has five memory models
for code and data, plus non-library sup-

port for another thirteen, and boasts
alternate math packages for speed ver-
sus accuracy, with or without 8087/
80287 chips.

Both linker and library manager are
part of the package, as is the "'make"’,
which knows how to rebuild any size
project by compiling only elements
which have changed.

It is reportedly used by Lotus,
Ashton-Tate and, fittingly, Microsoft
itself to develop Windows. Dobb's calls
it “the best MS-DOS C development
environment value today [for] virtually
any kind of program conceivable."
320k suggested.

List: $450, PC Express: $295.

and it bakes the numbers into a digest-
ble display for screen or plotters.

Kernel can convert the images it cre-
ates to ANSI Computer Graphics Meta-
files (CGMs), a tokenized standard for
storing every form of graphic image as
data. The Metafile Interpreter reads the
contents of a CGM and interprets it with
full CCI capability for recreation on vari-
ous devices.

Quality software? IBM thinks so. They
sell the GSS series under their own label.

Unit royalties and annual fees have
léaeen instituted for redistribution. Needs

56k.

Ask for: List PC Express:
CGI Dvlpmt Toolkit $495 $315
Kemel System $495 $375
Kernal for IBM RT $795  $645
Metafile Interpreter $295  $235

BLAISE
C TOOLS PLUS/S.0

TOOLS PLUS/5.0 from Blaise Com-

puting Inc. helps you to quickly
build professional applications using the
full power of Microsoft C 5.0 and QuickC.
Now you can concentrate on program
creativity by having full control over
DOS, menus, interrupt service routines,
memory resident programs, fast direct
video access; windows; printer and key-
board control, and more!

Blaise Computing's attention to detaﬂ
like the use of full function prototyping,
cleanly organized header files, and a
comprehensive, fully-indexed manual,
makes C TOOLS PLUS/5.0 the choice for
experienced developers as well as new-
comers to C.

C TOOLS PLUS/5.0 prebuilt libraries
are ready to use with either QuickC or
the Microsoft C 5.0 command line envir-
onment. Complete documented source
code is included so that you can study
and adapt it to your specific needs.

List: PC Express:
C TOOLS PLUS/5.0 $129 $ 99
Turbo C TOOLS 129 99

C ASYNCH MANAGER 175 135
Turbo POWER TOOLS 99 5
Turbo ASYNCH PLUS 99 15

Payment: We honor MasterCard, Visa, Amer-
ican Express (no surcharge), checks in ad-
vance, or funds wired to PC Express, c/o Chem-
ical Bank 126 East 86 St., New York, Account
034-016058. COD (us. only) for cash, money or-
der, certified check (no fee). NY State, add sales
tax. Purchase orders accepted from larger cor-
porations and institutions at our discretion if
you agree to net 30 days plus 2% a month late
penalty thereafter.

Shipping & Handling: U.S.: UPS Surface: 1st
product $6, each add'l $3. UPS 2nd Day Air: 1st
product $12, each add'l $6. UPS Next Day Air
and Federal Express shipment costs based on
weight. International: Charges vary by destina-
tion and carrier. $10 per shipping container for
export forms. Air parcel post at your risk beyond
collected insurable amount.

For Orders or Literature, Call Us Toll Free at...

PC EXPRESS"

A Division of PC BRAND, 150 Fifth Ave., New York, NY 10011

1-800-321-7733

PHONE: (212) 242-3600; FAX: (212) 627-1171;
TELEX: 667962 (SOFT COMM NYK)

© 1988 PC EXPRESS Prices, terms and specifications subject to change without notice
CIRCLE NO. 233 ON READER SERVICE CARD



COMPUTER
SYSTEMS

Model 80 Flagship

The best and the fastest of
the PS/2 family so far is
the 20-MHz Model 80
Dype 111. It strides far
ahead of even its
firstborn siblings,
Model 80 Types
041 and 071.

KENT QUIRK
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ne year into the release of Per-

sonal System/2 rates a close-up

look at the fastest and best of
the series now available: Model 80
Type 8580-111. Released in November
1987, the Type 111 provides a signifi-
cant increase in power over Types 041
and 071, which were released last July.

The Type 111 stacks the deck by

accelerating the clock rate from 16 to
20 MHz and adding improved RAM
design, a larger standard disk drive,
and a more powerful serial port. It
comes standard with a 32-bit Intel
80386 microprocessor, 2MB of 32-bit
80-nanosecond (ns) RAM, Video Graph-
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ics Array (VGA) display capabilities, a
1.44MB 3.5-inch diskette drive, and a
115MB hard disk. It can accommodate
a second hard disk, which can be ei-
ther a 70MB, 115MB, or 314MB unit.
The 314MB unit is the standard disk
drive on the Model 80 Type 311, an-
nounced in August 1987 for first quar-
ter 1988 delivery. The Type:311 is the
same as the Type 111 except for the
inclusion of the 314MB drive instead
of the 115MB unit.

The Type 111 has the same pack-
aging and provides all the standard fea-
tures of other Model 80s (see “Model
80: Performance and Potential,” Steven
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Armbrust and Caroline Halliday, August
1987, p. 138). All have the 386
microprocessor, 32-bit memory archi-
tecture, integrated video functions, an
intelligent disk-drive controller, and an
optional 80387 math coprocessor. A full
32-bit implementation of the Micro
Channel is standard. Programmable
option select (POS) eliminates DIP
switches and jumper blocks.

The reviewed unit contained 2MB
of system board memory, the optional
20-MHz 387, a second 115MB hard
disk, a 300/1,200 bits per second (bps)
internal modem, and a dual asynchro-
nous adapter.
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PS/2 MODEL 80

SHINING STAR

With its 20-MHz 386 and fast Enhanced
Small Device Interface (ESDI) disk
drive, the Type 111 is surely one of the
fastest DOS machines around. Where
the Type 111 really shines is running
multitasking 386 DOS operating envi-
ronments such as Microsoft Windows/
386 and Quarterdeck’s DESQview, and
it will doubtless serve as an excellent
platform for running OS/2.

OS/2 as available today uses a 386
as a fast 286; for this, the Type 111’s
speed is well suited. Combining it with
future versions of OS/2, which take
advantage of the 386’s large address
space and virtual device capabilities,
will provide functionality not available
using 286 systems (see “Enter OS/2,”
Ted Mirecki, November 1987, p. 52).

As a multitasking, graphics operat-
ing system extension for running DOS
applications, Windows/386 today deliv-
ers much of what OS/2 promises for
the future. The Type 111 is the ideal
system on which to run Windows/386;
the VGA emulates the Enhanced Graph-
ics Adapter (EGA) well and the system
has speed and memory to spare for
DOS applications. Users who do not
need to run the new OS/2-specific ap-
plications can go a long way with Win-
dows/386 and the Type 111 (see
“Choosing An Operating System,” Ed
McNierney, January 1988, p. 50).

The Type 111 is the current flag-
ship of the Model 80 family. Anyone
buying PS/2s in quantity will likely buy
at least one Model 80, and many will
choose the Type 111. The extent to
which many businesses are buying PS/2
systems, particularly Micro Channel
models, is likely to be directly propor-
tional to the amount of IBM mainframe
equipment in their organizations. The
PS/2 machines are the personal com-
puters offered by IBM for this purpose;
they will obviously be the most com-
patible with IBM’s overall plans for
support in general (see “SAA: IBM’s
Road Map to the Future,” Dennis Lin-
nell, p. 86, this issue). Users buying a
first system or setting up a new busi-
ness will broaden their opportunities
by installing PS/2 computers in general
and the Type 111 in particular.

Those to whom IBM mainframe
compatibility and connectivity are not
major considerations, but AT compati-
bility is, might also want to consider
the Compaq 386/20. It offers an AT-
compatible bus, but is otherwise com-
parable to the Type 111 in terms of
features and performance (see “Full
Speed Ahead,” David Claiborne, March
1988, p. 90).
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The IBM PS/2 Model 80, Type 8580-111, is a floor-standing unit with a separate

display and keyboard. It comes standard with a 20-MHz 80386, 2MB of RAM, and
a 115MB hard disk. An optional 70MB, 115MB, or 314MB hard disk can be added.

The Type 111 is an excellent ma-
chine for developing software, particu-
larly PS/2 software; however, its stan-
dard 1.44MB 3.5-inch diskette drive
and optional 360KB 5.25-inch diskette
drive are impractical for exchanging
information with the 1.2MB 5.25-inch
diskette drive provided standard on the
AT. The one-way data migration facility
(DMF) gets around this problem some--
what, but it is not acceptable for daily
production use.

Third-party diskette drive manufac-
turers already have begun to address
this omission in IBM’s product line by
providing 1.2MB diskette drives for use
with PS/2s (see “Sysgen 5.25-inch
Bridge File,” Product Watch, p. 158, this
issue). Incorporating the Type 111 into
a network also can alleviate the data-
exchange problem; however, such a
solution can be prohibitively expensive
if a network is not already in place.

The parallel ports in the PS/2 se-
ries of computers are, unlike earlier
machines, capable of reading eight bits
of parallel data as well as sending
them. The DMF makes use of this abil-
ity by providing an adapter that essen-
tially makes a PS/2 computer electroni-
cally similar to a printer. To move data
to the Type 111, a user connects a par-
allel printer cable from the parallel

port on the PC to the DMF adapter on
the Type 111. Data and programs are
transferred from the PC to the PS/2
using a utility provided on the PS/2 ref-
erence diskette. Although faster than a
serial port, the process is inconvenient.

SPEEDY MEMORY ACCESSES

While conventional DRAM is sufficient
to match the performance of 286 pro-
cessors used in ATs and the PS/2 Mod-
els 50 and 60, it is not fast enough to
keep up with the 16-MHz and 20-MHz
386 processor used in the Model 80
(see “Memory In The Hot Seat,” Steven
Armbrust and Ted Forgeron, February
1988, p. 84). IBM addresses this prob-
lem on the 16-MHz Types 041 and 071
with matched-memory architecture,
which provides for 187.5-ns memory
reads (one wait state).

Using matched-memory architec-
ture with the 20-MHz 386 used in the
Type 111 would result in unacceptable
two-wait-state (200 ns) memory ac-
cesses. Therefore, on system board
memory IBM employs a page-mode
memory architecture that provides
zero-wait-state accesses (100 ns) when
successive accesses are within the same
2KB page. (Accesses outside the cur-
rent 2KB page require two wait states
for an access time of 200 ns.)

PC TECH JOURNAL




This is similar to the memory ar-
chitecture used in Compaq’s 20-MHz
Portable 386 (see “The Power of Con-
venience,” David Claiborne, December
1987, p. 132). Other solutions include
cache memory as used in Compagq’s
20-MHz Deskpro 386/20. The Intel
82385 cache controller and 32KB of
35-ns cache memory provide zero-
wait-state accesses for locations cur-
rently stored in the cache; accessing
locations not contained in the cache
requires at least four wait states.

The Type 111 comes standard with
2MB of memory. The RAM is parity
checked with one bit of parity for each
eight-bit byte. System board memory
uses a page-mode architecture for
faster access. A page hit on a read in-
curs no wait states, a hit on a write
requires one 50-ns wait state, and a
miss incurs two wait states in either
case. No provision is made for acceler-
ated access to and from the Micro
Channel. A memory read always re-
quires at least two wait states (more if
the device requests it), and a memory
write requires at least three.

The Type 111 and the 386 pro-
cessor can generate memory addresses
of up to 32 bits over the Micro Chan-
nel, equivalent to 4 billion bytes of
RAM. The direct memory access (DMA)
controller in the system -(which also
performs memory refresh) can address
only 24 bits (16MB). Therefore, any
memory beyond the first 16MB must
either provide its own refresh or, like
static RAM, have no need for refresh.

Fast or slow refresh capabilities
are available with the Type 111. Slow
refresh takes place every 15.12 micro-
seconds (us), and is designed to place
a minimum load on system resources.
Fast refresh has a period of 0.8 us and
requires one of every three bus cycles.
Fast refresh is used during the system
power on self test (POST) to perform
the 64 refreshes required before RAM
can be used.

On the 16-MHz Model 80 systems,
the Micro Channel has a matched
memory extension that allows for faster
16- and 32-bit transfers between Micro
Channel memory and the system
microprocessor. A device that supports
matched memory works by allowing
addressing information for the next
memory cycle to overlap the data trans-
fer in progress for this cycle. It short-
ens a Micro Channel memory transfer
from four clock cycles (250 ns, two
62.5-ns wait states) to three (187.5 ns,
one wait state).

The Type 111 does not support
matched memory mode. All Micro
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Channel read transactions take two
50-ns wait states (200 ns). All Micro
Channel write transactions take four
wait states (300 ns). However, succes-
sive accesses to the same 2KB page of
system board memory occur at zero
wait states, and the Type 111 supports
4MB of system board memory (com-
pared to 2MB of system board memory
on the Types 041 and 071).

Because of the need for compati-
bility with earlier PCs, the first mega-
byte of RAM is split into three sections.
An T/O register determines how it is
split and where different sections are
mapped. The lowest section, main sys-
tem memory, can consist of either
640KB or 512KB.

The highest 128KB is mapped to
the ROM area and can be disabled or
enabled. When disabled, memory re-
sponds to writes but not reads. POST
copies the ROM to the 128KB block of
disabled RAM with a block move, and
then enables the block causing it to
respond to reads but not writes. This
allows ROM accesses to take place at
significantly faster speeds without the
danger of an erroneous program dam-
aging the contents.

The remainder of memory (either
256KB or 384KB) can be mapped at
any 1MB boundary in the first 15MB, or
can be disabled. System default behav-
ior is 640KB, system ROM shadowed by
RAM, with the leftover mapped at the
top of extended memory.

System ROM consists of two 64K-
by-8-bit ROMs, arranged for 16-bit ac-
cesses. It is found at the top of the first
megabyte, beginning at address

000EOO000H, as in the IBM PC; the same
ROM also is mapped to the region be-
ginning at address FFFEO000H. This is
because the 386 chip, when reset,
jumps to address FFFFFFFOH to begin
execution and expects to find execut-
able code. ROM accesses require

300 ns (four wait states). In normal
operation ROM is not accessed directly;
instead, the copy of ROM maintained in
32-bit system RAM is accessed.

THE NEW LINK

The Micro Channel uses 50-ns clock
cycles as opposed to the 62.5-ns clock
cycles used on Types 041 and 071;
however, the minimum full bus cycle
time is still 200 ns. Otherwise, the Type
111’s Micro Channel implementation is
the same as that in Types 041 and 071.
The Type 111 features a 32-bit imple-
mentation of the Micro Channel Archi-
tecture. It supports 8-, 16-, and 32-bit
data transfers with either 24- or 32-bit
addresses, and 8- or 16-bit DMA. Unlike
the bus on the IBM PC, XT, and AT
computers, the Micro Channel is care-
fully defined (see “An Architecture
Redefined,” David Methvin, August
1987, p. 58).

The Micro Channel supports many
items not available on the PC or AT
bus. One reason that accelerator cards
for these machines have such compati-
bility problems is that many of the bus
control signals could be generated only
by the system board. The Micro Chan-
nel allows adapter cards on the bus to
become alternative bus masters. Of
course, the 386 processor on the sys-
tem board still has an advantage over

Model 80-111: $10,995

20-MHz Intel 80386 microprocessor

2MB system RAM ' ‘

Realtime clock

Video Graphlcs Array.

 Parallel printer, serial, and mouse

interfaces .

1.44MB, 3.5-inch dlskette drive

115MB hard disk

101-key keyboard

Model 80-311: $13,995
All standard features of Type 111, but
314MB instead of 115MB hard disk

Memory capacity on system board
4MB on Model 80-111

32-bit memory capacity of system
16MB with IBM expansion options,
the limit supported by OS/2

20-MHZ PS/2 MODEL 80 VITAL STATISTICS

Expansion slots

32-bit Micro Channel: 3
16-bit Micro Channel: 5
Available slots =
32-bit Micro Channel: 3
4

16-bit Micro Channel:

Options available
Any of the PS/2 displays
80387 math coprocessor: $1,195
Memory expansion kits: $1,295
Memory expansion board: $1 595
Mouse: $95 :
70MB hard disk: $2,395
115MB hard disk: $3,495
314MB hard disk: $6,495
External 5.25-inch diskette drive:
Internal 3.5-inch diskette drive:
300/1,200-bps internal

modem: $395

$335
$245
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PHOTO 1: Rear of the System Unit PHOTO 4: system Board Memory Module
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Photo 1: Standard external device connectors are mounted
vertically beneath the power connector on the rear panel.

Photo 2: The drive on the left is the standard 115MB unit;
the ESDI hard-disk adapter is located below the disk drives.
Photo 3: Each 80386 memory expansion board (top) holds
up to 6MB. The board comes standard with one 2MB module.
Photo 4: System board memory consists of one or two of
these 2MB modules installed above the left disk drive.
Photo 5: The 80386 and 80387 have been relocated to the
upper right of the system board on the Type 111.

Photo 6: The PS/2 Dual Async Adapter/A (top) has two serial
ports. The internal modem operates at 300 or 1,200 bps.
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alternative bus masters, because it can
treat system board memory as local
memory and avoid bus overhead.

The Micro Channel’s bus arbitra-
tion makes sure that resources compet-
ing for use of the bus are treated fairly.
It also allows devices that need to han-
dle a large amount of data (like the
ESDI disk controller used in the Type
111) to move data across the bus in
bursts without monopolizing it.

Eight connectors along the back of
the machine, numbered one to eight
starting at the bottom, are the Micro
Channel slots. Each differs in capabili-
ties as follows:

NUMBER TYPE
32-bit
32-bit
16-bit
32-bit
16-bit
16-bit
16-bit
8 16-bit

~N O\ R W N

The number 6 slot has an auxiliary
video extension, which allows a card
on the bus to control parts (output
pins and the video digital-to-analog
converter) of video circuitry on the sys-
tem board. The video can also be
passed along the Micro Channel from
the VGA to the adapter card. Use of ei-
ther option allows designers to en-
hance VGA operation without duplicat-
ing its basic features. For example, a
video adapter could be made to allow
realtime video from a VCR or television
to be overlaid with text from the VGA.

An Audio Sum Node on each slot
allows any adapter card to generate
audio to be played through the Type
111’s speaker. This allowed IBM to
build its modem without an on-board
speaker, saving space and cost.

A GOOD LOOK

The initial impression upon opening
the shipping box is that the Type 111 is
slightly larger than a standard PC or AT.
After brief inspection, however, the dif-
ferences become apparent. The ergo-
nomics of this system have been care-
fully considered. The system unit is a
convenient floor-standing unit that con-
serves precious desktop space. A han-
dle makes it easy to move the machine
once it is set up. The power switch is
conveniently located on the top front
of the case. IBM has also thought of
those who must maintain large invento-
ries of computers; the Type 111 and its
accessories (like all PS/2 equipment)
have serial numbers located on their
fronts for easy reference.
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Several connectors form a vertical
line along the back of Model 80; the
power connector is on top, followed in
order by the keyboard and mouse con-
nectors, the serial port, the parallel
port, and the video connector. The key-
board connector has a small picture of
a keyboard molded into the case near
it; the keyboard and mouse connectors
are a miniature DIN-type, which differs
from that used on PCs. Eight expansion
slots are found along the bottom and
marked by molded numbers 1 to 8
(see photo 1).

The Type 111 has vents in a num-
ber of places; intake ducts are on both
sides of the machine and on the back.
IBM recommends at least two inches of
separation from furniture. The power
supply fan blows across the system
board and the option cards and vents
at the bottom front.

Inside, the appearance is neat and
clean. Hard disks are fastened with
large blue plastic handscrews, and dis-
kettes by plastic clips (see photo 2).
Option slots are covered with a small
piece of springy metal locked down
with a thumbscrew; plates over empty
disk drive bays simply snap into place.

Additional memory can be added
to the system by installing 386 memory

Bogmmmable option se-
lect (POS) is standard on all
Micro Channel machines,
eliminating the need for DIP

switches and jumper blocks.
T I

expansion boards in any of the system’s
three 32-bit Micro Channel expansion
slots. Each expansion board holds up
to 6MB of memory. Memory is installed
on the board in 2MB modules; the
board comes standard with one 2MB
module (see photo 3).

System board RAM is mounted on
a small (4-by-4.5-inch) card that plugs
into a system board connector with
three rows of 32 pins (see photo 4).
The upper rear portion of the system
board has room for two of these cards;
each card holds 2MB of 32-bit RAM
(see photo 5).

The system board measures
roughly 11 by 17 inches and uses pri-
marily surface-mount technology. This
provides for high density, but is diffi-
cult to modify or repair without special

tools. This is consistent with IBM’s pol-
icy of replacing bad circuit boards
rather than repairing them.

Switchless configuration. Programmable
option select (POS) is standard on all
Micro Channel machines, eliminating
the need for DIP switches and jumper
blocks. Specific system I/O port ad-
dresses are reserved for defining ad-
dresses and other settings on an
adapter that normally are configured
with switches or jumpers. Every
adapter card has a 16-bit identifier that
can be read for configuration purposes
(see “Selection without Switches,” Dan
Rollins, this issue, p. 74).

The Type 111 comes with a refer-
ence diskette that contains setup data
for IBM’s standard features. Optional
features each come with an option dis-
kette and an adapter description file
(ADF) containing setup information for
that particular type of card ID.

Once all hardware is installed and
the system powered on, the POS reads
card IDs and checks them against con-
figuration information stored in the
nonvolatile CMOS RAM. If the card IDs
agree with the stored information, the
configuration data stored in the RAM
are loaded to each card. If they disa-
gree or if the CMOS RAM is corrupted,
the user must use the reference dis-
kette to get the system operating.

The reference diskette software
places the system in setup mode and
reads each card ID in the system. Using
the card ID, the software can search
the reference diskette to find the ap-
propriate ADF for each card. An ADF
can contain multiple configurations,
and the Automatic Configuration utility
will attempt to resolve any conflicts
between adapter cards. The user is also
given the opportunity to change card
options and resolve conflicts manually.

The reference diskette proves ex-
tremely valuable because a new system
will not boot without using it first.
Users should make at least one backup
copy. In addition to providing system
setup and diagnostic utilities, it can be
used to set the keyboard repeat speed,
define a power-on password, or make a
backup copy of itself.

Password protection. The Type 111 sup-
ports the use of a seven-character key-
board power-on password. If it is en-
abled, a user must type the password
before the machine will boot. If net-
work server mode is also enabled, the
machine boots but no keyboard access
is allowed until the password is cor-
rectly typed. After three incorrect pass-
words, the system must be powered
down and back up to try again.
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This Softhire Wor’t Run.

Without This.

A nd that’s the way

California Software Products,
Inc. wants it. And a host of ‘
other big and not-so-big soft-
ware developers who use our 3¥
Software Sentinel. To make sure their success-
ful software is protected. So it stays successful.

We’ve become used to being seen 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 technologically
foolproof yet easiest to use software protec-
tion key you or CSPI can get.

For users of BABY/36 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.

<58

, As long as we'’re talking
%~ success, there’s something
else you should know. Right
now, our engineers are putting the finishing
touches on a new microprocessor that we’ll
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 CSPI.

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 afixed response
» Minimal implementation
» Higher level language interfaces included
« Transparent operation

3 ~§ RAINBOW_TECHNOLOGIES

18011-A Mitchell South, Irvine, CA 92714 - (714) 261-0228 - TELEX: 386078 * FAX: (714) 261-0260

©1987 Rainbow Technologies, Inc. Software Sentinel is a trademark of Rainbow Technologies, Inc.
BABY/36 is a trademark of California Software Products, Inc.
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The reference diskette also con-
tains a DOS-executable program that
allows the user to specify a keyboard
password; the system will not continue
until the password is entered. This ef-
fectively puts an “Out to lunch” sign
on the computer. A more usable fea-
ture would be to allow a user to lock
the keyboard without tying up the sys-
tem; software could be left running
while the keyboard is locked.

The password system is imple-
mented in the hardware of the key-

board controller, not just the software,

for added security. This should dis-
suade even the most assiduous hacker
from attempting to bypass the pass-
word using software alone. The pass-
word can be erased by removing the
battery for about 20 minutes, but the
mechanical keylock, if locked, prevents
battery removal and seems quite
sturdy. It would be difficult to defeat a
combination of physical lock and key-
board password without attracting a
considerable amount of attention.
Massive storage. The Type 111 comes
configured with one 115MB ESDI hard
disk drive controller card, which can
support two ESDI hard disks (of the
same or differing sizes). This provides
nearly five times the total storage of
the Type 041. The 5.25-inch full-height
drive is mounted in the back of the
system unit. The disk activity light is
not connected directly to the drive, but
is lit under software control and
mounted in the front of the system unit
as part of the power supply.

Because of DOS’s 32MB volume
size limitation, formatting a 115MB disk
requires that it be divided into several
volumes with FDISK. This process is
not particularly difficult. The user must
then format each of the four or more
volumes so created. Managing four or
more separate logical drives is difficult
and limits file sizes. Compaq’s DOS
3.31 supports disk volumes larger than
32MB; IBM should follow suit.

The 115MB IBM disk unit has 915
cylinders with seven tracks each. Each
track contains 36 512-byte sectors. The
disk has a head lock that secures the
heads in the landing zone when the
system is powered down. This obviates
the need for a head parking utility.

Both an optional 70MB and a
115MB drive were tested in the front
disk-drive bay and connected to the
same disk controller. To install the
drive, the user must remove the side
and faceplate of the computer, slide
it onto a set of rails, and lock it down
with handscrews. The power cable and
two signal cables are attached easily.
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The 70MB disk is slightly faster than
the 115MB unit, but otherwise it oper-
ates in a similar manner.

The diskette drive is a 3.5-inch
unit with the ability to read ‘and write
either 1.44MB or 720KB diskettes. A
push button ejects the diskette. The
eject button is marked 1.44 to distin-
guish the drive from the 720KB 3.5-
inch diskette drives used on the Mod-
els 25 and 30 and the IBM Convertible.
An already cabled second diskette bay
is located immediately below the first.
The diskette controller, which can han-
dle two drives, is located on the system
board and is upwardly compatible with
controllers for the 360KB 5.25-inch dis-
kettes used in the PC.

New keyboard. Every new class of ma-
chines IBM has released since the PC
has had a different keyboard. The one

Tbe FIFO mode can drasti-
cally reduce the interrupt
load on a system at high
baud rates—important in

multitasking environments.
T I

for the PS/2 series might be the last
evolution for some time; its 101-key
keyboard is quite similar to the layout
of that on IBM’s 3270 mainframe termi-
nals. It is available for IBM mini and
mainframe terminals as well as for the
PS/2. The keyboard uses the same key
layout as those found in the latest ATs;
the function keys and the Esc key have
been moved to a horizontal row across
the top, and a cursor keypad has been
inserted between the main and nu-
meric keypads. The location and hori-
zontal layout of the function keys make
it difficult to use them while touch typ-
ing. NumLock is the default mode for
the numeric keypad, but this can be
turned off. The cord has a coiled sec-
tion and a long straight section, which
is necessary for a floor-standing unit.
The keyboard connector differs
from that used on earlier PCs; it is a
miniature DIN-type connection with a
flat face so that it can be inserted by
feel. The keyboard electronics are iden-
tical to that found on newer AT sys-
tems; a simple adapter allows use of a
third-party AT-style keyboard.
Sluggish mouse. The optional mouse is
not at all up to the standards of the
rest of the machine. Although it has a

nice feel in the hand, the buttons are
uncomfortably high and must be
pressed too far for real ease of use.
Most disappointing is its slowness. In
Microsoft Word, moving the mouse
from the top to the bottom of the
graphics screen requires four inches of
motion, which cannot be done with the
wrist; moving from text to menu re-
quires a lot of tiring arm motion.

This could be fixed by changing
the mouse driver software, which
needs work. In addition, the driver dis-
ables any serial ports that are active
when it starts. This behavior suggests
that the mouse driver is looking for a
serial mouse. It did indeed work with
the Microsoft Serial Mouse (which had
the same response problem). If both
mice are attached when the driver is
loaded, the serial mouse has priority.
Serial communications. The serial port
provided on the Type 111’s system
board is controlled by a NS16550A se-
rial communications controller chip.
This chip is a superset of the NS16450
controller found in AT-class machines.
Its major enhancement is a first-in,
first-out (FIFO) mode where it can re-
ceive or transmit up to 16 characters
without assistance from the host pro-
cessor. In FIFO mode, interrupts are
generated only when the FIFO buffer
fills with received characters, empties
when transmitting characters, or when
a lull in data exchange occurs. Using
this mode can drastically reduce the
interrupt load on a system at high baud
rates, which is important in multitask-
ing environments.

FIFO mode cannot be reliably
used with the NS16550 controller chips
used in earlier Model 80s. Software can
determine if FIFO mode support is
available by examining bits 6 and 7 of
the interrupt identification register after
FIFO mode is enabled. If both bits are
set to 1, full FIFO support is provided,
if bit 6 is set to 0, and 7 to 1, software
should use only those functions sup-
ported by the NS16450 controller chip.

The PS/2 Dual Async Adapter/A
contains two serial ports that can be
configured at any of the same ad-
dresses as a built-in modem or the sys-
tem board serial port; the automatic
configuration placed them at serial
ports 3 and 4. They have the AT-style
9-pin connectors that allow two con-
nectors to fit in the same slot, but pre-
vents them from being used with the
25-pin connector modem cable used
with the system board serial port (see
photo 6, top).

The 300/1,200 Internal Modem/A
included with the test review unit is a
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for 3X communications?

Here on this page we
offer you a graphic display
of the latest developments
in PC to IBM System 3X
connectivity.

Eachadvancement s
a direct result of a simple
yet definitive belief. A
belief that proposes if
you listen to what people
want, then you have a
better chance of giving
people what they need.

This is precisely
the spirit that has made
us the leader in PC to 3X
communications. A posi-
tion earned through pro-
gressive thinking and
supported by progressive products.

With 5292 Model 2 emulation you can
create and print graphs right on the PC using
3X applications such as IBM’s Business
Graphics Utility. This eliminates the purchase
of a $7,000 graphics terminal.

You can revel in 3180 terminal emulation
that transforms your PC into a full 132-
column display terminal. Use it to view
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5251/Share for additional users

Our windows feature multiple host
sessions. You see the real time status of up
to four sessions on one PC screen.

If you need to connect additional users,
but communications ports or station addresses
are limited, consider IDEAcomm 5251/Share.
Up to three user PCs, each emulating two
sessions (terminal and printer), can access
the System 3X through software.

We also have IDEAcomm 5250 products
for remote synchronous communications.

Call us at 800-257-5027. Because
when it comes to 3X communications, only
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300- and 1,200-bps direct-connect inter-
nal modem that implements most of
the Hayes AT command set (see photo
6, bottom). Installation involves insert-
ing the card into any slot, and running
automatic configuration using the refer-
ence diskette.

The modem can be configured
for either of the four standard serial
ports supported by DOS 3.3, or for any
one of the additional four ports IBM
has defined with the PS/2 series. These
ports have nonzero values for the high-
est four bits of the address, which is
not often done by PC-compatible hard-
ware. The specification for adapter
cards on the Micro Channel explicitly
states that a card must decode all 16
bits of an I/O address.

Vivid video. The VGA on the system
board supports monochrome, Color
Graphics Adapter (CGA), and EGA
modes as well as its own native mode
enhancements such as monochrome
graphics at 720-by-400 pixels, 320-by-
200 pixels in 256 colors, and 640-by-
400 pixels in 16 colors (see “VGA: Evo-
lutionary Half-Step,” John T. Cocker-
ham, August 1987, p. 74).

Two monitors were tested: the
8513, which measures 12 inches on the
diagonal, and the 8512, which mea-
sures 14 inches on the diagonal. The
8513 monitor is designed for text and
graphics processing; it uses a dot-
oriented shadowmask with a pitch of
0.28 millimeter (mm). The monitor’s
picture is exceptionally sharp and crisp,
but some users might find it a little too
small for extended use.

The 8512 monitor is designed pri-
marily for image processing use and
uses a vertical stripe shadowmask. Text
and graphics display relatively well on
this monitor and the added size is ap-
preciated. Colors on this monitor ap-
pear less saturated, perhaps because
the less dense (0.41 mm) shadowmask
is clearly visible against a solid back-
ground. Overall, the 8513 has superior
image quality, but the small display
area might trouble some users.

Simple setup. Mechanical setup is sim-
ple and straightforward; documentation
has no text, merely a series of two-
color sketches. The user snaps out the
legs, stands the system up, and plugs in
the cables. The only cables that could
possibly be confused are the keyboard
and mouse cables.

Tools are not needed to install the
options: The cover is secured with the
familiar AT-style keylock and two large
screws, which can be twisted with a
coin, pocketknife, letter opener, or
whatever is handy. The keylock is
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strictly mechanical; unlike the one on
the AT, it does not ele tronically lock
out the keyboard. IBM provides pass-
word security for the keyboard.

The power cord for the system
unit has a plug with a socket on the
back, which allows a system and its
video monitor to take up only one
socket in an outlet. Installing the 387
and an extra hard-disk drive is also
quite simple; the 387 simply plugs into
the system board. Running automatic
configuration using the reference dis-
kette is required in both cases.

POSITIVE PERFORMANCE

The performance of the Type 111 sys-
tem, in general, is excellent. The stan-
dard PC Tech Journal Compatibility
and Performance Suite, which consists
of five programs, was used (see “Up-

T/oe Dype 111 is twice as
[Jast as the 16-MHz Model 80
when memory accesses are
within the same 2KB page of

system board memory.
I

dating the'Evaluation Suite,” by Ted
Forgeron, Paul Pierce, and Steven
Armbrust, March 1987, p. 70). ATBIOS
checks the BIOS version and its data
areas, to see if they are compatible.
ATKEY checks keyboard compatibility;
ATPERF measures the speed of the
CPU, memory, and math coprocessor;
ATFLOAT measures floating-point per-
formance; and ATDISK measures hard-
disk performance. Results of these tests
are reported in table 1.

ATBIOS reports that the ROM
BIOS was created on 10/7/87 and that
the BIOS data areas are used in the
same way as in an AT. The Type 111
uses a model byte of F8 and a sub-
model byte of 01. ATKEY shows that
the keyboard operates the same as that
on the AT. ATPERF shows that when
performing memory accesses within
the same 2KB page of system board
memory, the Type 111 operates over
twice as fast as the 16-MHz Model 80.
Memory accesses not within the same
page occur at about the same speed as
on the 16-MHz Model 80. In practice,
memory references are frequently
within the same 2KB page, enabling the
Type 111 to consistently outperform
the 16-MHz Model 80.

ATFLOAT ran in 13 seconds, an
extremely good time. The floating-point
performance of the Type 111 is roughly
7.2 times that of an 8-MHz AT with a
287. ATDISK reports low-level disk per-
formance using the BIOS, and high-
level performance using DOS. ATDISK
ran properly, reporting relatively slow
track-to-track seek times of nearly 13
milliseconds (ms), and average seek
times of roughly 30 ms. In order for
the ESDI controller to translate infor-
mation provided by DOS function calls
to relative block addresses, the infor-
mation contained in the disk table as to
the number of heads and cylinders
must be incorrect. Tests such as
ATDISK that step the disk across what
DOS thinks is one track actually step it
across approximately eight tracks; this
results in higher-than-expected track-
to-track seek times.

The ESDI controller adapter used
in the Type 111 can participate in bus
arbitration, which enables it to handle
DMA data transfers in burst mode of
up to 24 bytes at a time. The burst
length is set by the POS functions, and
can be set to 8, 16, or 24 bytes or dis-
abled (in which case normal 1-byte
transfers are performed). The default
case is a burst length of 8 bytes.

Neither disabling burst transfers
nor changing burst length from 8 to 24
bytes has a noticeable effect on BIOS
disk performance, because there is no
competition on the bus. In a multipro-
cessor environment, or if several intel-
ligent devices are competing for bus
cycles, these parameters could become
important. At the DOS level, however,
ATDISK was slowed by a full factor of
10 when the burst was disabled.

HOW COMPATIBLE IS IT?
The Type 111 was tested with a variety
of applications and development soft-
ware, including communications pro-
grams (such as Datastorm’s Procomm
and Lattice Inc.’s SideTalk, a memory-
resident communications program) and
version 4.0 of the Microsoft C compiler,
Macro Assembler, and linker.
Microsoft's Word 4.0 and Borland’s
SuperKey, SideKick, and Turbo Light-
ning were available on 3.5-inch dis-
kettes; all worked correctly and consis-
tently with their usual performance on
an AT. CodeView, Microsoft’s debugger,
ran properly, but required the /W
switch to force it to use its window
mode. Microsoft’s Multiplan 3.0 cleared
the screen and responded to a Quit
command, but seemed unable to dis-
play anything. Several EGA and CGA
graphics programs worked properly.
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8 TABLE 1: Compatibility and Performance Tests

IBM 8-MHz AT 16-MHz PS/2 Model 80 20-MHz PS/2 Model 80
80287, 30MB DISK“ 80387, 70MB DISK 80387, 115MB DISK
ATBIOS :
ROM BIOS date 11/15/85 03/30/87 10/07/87
ATPERF
Average RAM instruction fetch (us)
BYTE 25 19 (130)* 15 (167)
WORD 403 13 (310) 11 (369)
DWORD N/A .20 117/
Average RAM read time (us)©
BYTE 401 .25 (160) 11/.21 (362/191)
WORD 401 .25 (160) 11721 (362/191)
DWORD N/A 25 11/.21
Average RAM write time (us)®
BYTE 401 .14 (283) .15/.21 (267/191)
WORD 401 .14 (283) .15/.21 (267/191)
DWORD N/A 14 5/24
Average ROM read time (us)
BYTE 401 .25 (160) Same as RAM read
WORD 401 .25 (160) _ Same as RAM read
DWORD N/A 25 Same as RAM read
Average CGA video write time (us)?
BYTE 1.208 1.69 (71) 1.67 (72)
WORD 2415 3.24 (74) 3.12 (77)
DWORD N/A 6.57 6.45
Average EMM read time (us)
BYTE i 402 N/A N/A
WORD 402 N/A N/A
DWORD N/A N/A N/A
Average EMM write time (us)
BYTE 402 N/A N/A
WORD 402 N/A N/A
DWORD N/A N/A N/A
CPU clock rate (MHz) 8.0 16.0 (200) 20.0 (250)
Math coprocessor clock rate (MHz) 53 16.0 (300) 20.0 (377)
Refresh overhead (%) 7 4.0 9.2 i
RAM read/write wait states 1/1 2/0 0/1
ROM read wait states 1 2 Same as RAM read
Video write wait states (CGA)“ 8 25 31
EMM read/write wait states 1/1 N/A N/A
ATFLOAT . :
Performance relative to AT (%) 100 590 720
ATDISK
Sectors/track 17 32 32
Heads 5 64 : 64
Cylinders 751 69 109
Total disk space (MB) 31.81 72.35 114.29
Track-track seek time (ms) 6.0 14.1 12.8
Average seek time (ms) 37.1 33.1 S
Effective transfer rate (KB/sec) 170.1 479.1 479.9
DOS file VO with/without cache (sec)® 75 11.4/12.7 7.5/9.0
Interleave 5 1 1
“ The figures for the IBM AT and 16-MHz PS/2 Model 80 are the average results from several machines, whereas the results from the
20-MHz PS/2 Model 80 were taken only from the review sample model.
b Figures shown in parentheses represent ihe relative performance expressed as a percentage compared with PC Tech Journal’s
baseline machine, the 8-MHz, 30MB AT.
€ For the 20-MHz PS/2 Model 80, first number is for memory access within same 2KB page; second is for access not within same 2KB page.
4 For the 16-MHz and 20-MHz PS/2 Model 80, video write times were measured using the built-in Video Graphics Array video subsystem.
¢ 16-MHz PS/2 Model 80 and the 20-MHz PS/2 Model 80 tested with and without IBMCACHE disk cache.

With its faster processor and advanced memory architecture, the Type 111 provides higher performance access to instructions
and data. Disk performance is also good; track-to-track seek times appear slow because about eight tracks are actually crossed.
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FIGURE 1: Performance Comparison
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The Type 111’s performance eclipses that of the IBM AT; its page-mode system
board RAM offers much faster memory access than the 16-MHz Model 80.

Large disk drives cause problems
for programs that do not anticipate
them. The drives are fully DOS and
BIOS compatible, but version 3.10 of
the Norton Utilities, for example, re-
ported that the disk had no cylinders.

WHO SHOULD BUY?

The Model 80 Type 111 has been de-
signed carefully from the ground up.
With a few exceptions, most objections
to its operation or design are, like
beauty, in the eye of the beholder. Any
given user might dislike certain aspects
of its operation, but these generally are
neither bugs nor artifacts of chance.
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Every feature in this system appears to
have been carefully and deliberately
designed.

With the Type 111, IBM has fixed
most of the problems and weak spots
of the Model 80 Types 041 and 071.
Besides the obvious difference of 20
percent in raw execution speed, several
other performance issues are ad-
dressed. An accelerated RAM architec-
ture was added for system board mem-
ory, as was a RAM shadow for the sys-
tem ROM. These two items can provide
a significant performance difference in
compute-intensive applications. The
serial port controller now supports an

additional, powerful FIFO data-transfer
mode that can provide major advan-
tages in a multitasking environment.

The Type 111 is ideal for use by
those who need a stand-alone, high-
performance workstation, and who do
not have an immediate need to add
specialized hardware. Because the
Micro Channel is still relatively new,
and not yet a market leader, most
smaller manufacturers of PC adapter
cards have not yet committed to pro-
vide hardware for it.

Given the password protection, the
large disks, and the intelligent disk
controller, the Type 111 would also be
appropriate in a networking environ-
ment as a file server, particularly as
networking software becomes available
to enable it to also act as a data server.

The Type 111 might be inappropri-
ate for those who have a significant
investment in technology based around
the PC or AT. The different bus archi-
tecture and inadequate file transfer fa-
cilities will cause additional capital out-
lay and tension headaches.

By comparison, the Compaq Desk-
pro 386/20 is, at present, the state of
the art using the PC-compatible bus.
Compagq used AT-compatible diskette
drives and an AT-compatible I/O bus to
ensure acceptance among those look-
ing for more power in the current en-
vironment. However, the AT-compatible
bus is limiting. Although Compaq has
made provisions for 32-bit fast memory
on a separate bus, that bus is not likely
to become a standard, and other hard-
ware is still limited to the features and
performance of the AT-compatible
8-MHz bus.

The Model 80 Type 111 is, as a
whole, a remarkably coherent and care-
fully designed venture. There is much
to recommend it, especially to users
interested in OS/2 or other new-wave
operating environments. With the Type
111 and PS/2 family, IBM has decided
that the benefits inherent in the new
technology outweigh the risks of turn-
ing its back on the old. (G )

IBM Corporation

900 King Street

Rye Brook, NY 10573
800/426-2468; for nearest dealer,
800/447-4700

Model 80 Type 8580-111
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Kent Quirk is president of Totel Systems Inc.,
a Westford, Massachusetts, firm specializing
in custom and semi-custom hardware and
software development as well as the manu-

Jfacture of commercial electronic systems.
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COVER SUITE: PS/2

ONE YEAR LATER

Selection Without
Switches

Say goodbye io DIP swiiches and jumpers—POS has arrived.
Programmable option select, a feature of IBM's Micro Channel
architecture, configures add-in boards entirely through software.

ince the first IBM PC hit the

shelves, DIP switches and jumpers

have been the bane of PC profes-
sionals. With 16 switches on the system
board and 16 or so on the adapter,
there are billions of ways to go wrong.
For example, if two serial adapters are
both set to handle COM1, neither one
will work. Any error in the settings can
cause one card to conflict with other
cards, and the problem can mean

DAN ROLLINS

hours of poring over the documenta-
tion for the two adapters.

Refinements in technology have
made it practical to use programmable
registers to replace DIP switches and
jumpers. In fact, when the difficulties in
documentation and the necessary end-
user support are considered, it is prob-
ably cheaper to make the card pro-
grammable. On the PC/XT or PC/AT, a
card with program-selectable switches

must contain additional hardware, such
as an EEPROM or a battery-powered
CMOS memory, to retain its settings.
With the introduction of the Per-
sonal System/2 models with the Micro
Channel architecture and the program-
mable option select (POS) feature, IBM
has made all of this switch-handling a
thing of the past. Briefly stated, feature
settings on each Micro Channel card
must be fully programmable. When a




USING POS

new card is installed into a slot, users
can be sure it will not interfere with
other cards. When a conflict exists (for
example, two cards that are pro-
grammed to use COM1), one card is
disabled until the user can change its
“switches,” which is done easily
through a configuration program.

Furthermore, the card does not
need to keep track of its own settings.
The configuration program saves the
user’s “switch settings” in a bank of
battery-powered CMOS RAM on the
PS/2 system board. The power-on se-
quence reads these data and uses them
to program each card. Up to 4 bytes—
the equivalent of 32 DIP switches—are
sent to the card before any other ac-
cess of the card.

It is up to the card manufacturer
to decide the meanings of the POS
bytes, but typical uses include the fol-
lowing: selecting the addresses of /O
ports; changing the addresses of any
on-board ROM; and setting interrupt
levels (IRQ), RAM addresses and op-
tions, direct memory access (DMA) ar-
bitration type and level, and DMA burst
length. In short, any option that used
to be set by DIP switches and jumpers
(in a painful session of manual labor)
can now be selected through software.

POWER-ON SEQUENCE

The power-on sequence of the PS/2 is
a superset of the sequence used in the
PC/XT/AT class of machines. When the
80286 processor powers up, it starts
executing instructions at absolute ad-
dress FFFFOH. This address in the sys-
tem ROM contains a jump to the
power-on self test (POST) procedure
elsewhere in ROM. First the POST thor-
oughly checks the CPU, interrupt con-
trollers, and other devices. Next, it
checks the CMOS RAM. If the battery is
determined to be bad or the CMOS
configuration data do not match the
cyclic redundancy check (CRC) validity
check value, the PS/2 assumes a mini-
mum configuration.

If the CMOS memory passes the
tests, the POS sequence begins. Starting
at slot 1, the POST program reads the
ID of the adapter in that slot and com-
pares it with the first of the list of IDs
in the CMOS RAM. If the ID matches,
the program switches the card into
set-up mode, transfers up to four bytes
from CMOS to the POS ports, and
reenables the card for normal opera-
tion. It then moves to the next slot and
continues until all adapters have been
programmed. If the ID read from a slot
is different than the ID recorded for
that slot in CMOS, the system beeps
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twice, displays an error code on the
screen, and writes the error code to
the CMOS for subsequent use.
Power-on processing continues
with the familiar ROM-scan sequence.
Addresses between C800:0000H and
DOOO:FFFFH are checked in increments
of 2KB for the ROM signature of
AA55H. If the signature is found, the
block of ROM code is checked for a
correct checksum and control is passed
to the ROM to allow the adapter to fur-
ther configure itself. For example, in
the case of a hard-disk adapter, further
configuration might include hooking
interrupt 13H and sending a reset com-
mand to the controller. Next, the mem-

Wz‘b Micro Channel POS,
when a new card is in-
Stalled into a slot, users can
be sure it will not interfere

with other cards.
B 2 2020202020

ory and I/O ports are checked, and
then the equipment list word that is
returned by interrupt 11H and the con-
figuration record for interrupt 15H are
set accordingly.

If no configuration errors were
recorded in CMOS RAM, the POST at-
tempts to boot. The program first tries
to boot from diskette drive A:—if un-
successful, it tries the hard disk; finally,
if still unsuccessful, the POST displays a
diagram that prompts the user to insert
a diskette and press F1.

If an error is found in CMOS RAM,

“ the system will boot only if the refer-

ence diskette is in drive A:. Otherwise,
the system just stops and waits for the
user to press F1, without displaying any
prompt other than the numeric error
code. If it finds the reference diskette,
the system boots up into a program
that displays a screen that explains the
possible causes of the error and gives
you the choice of running the configu-
ration program.

THE CONFIGURATION UTILITY

The Micro Channel hardware does not
contain something that magically prevents
conflicts in addressing /O ports, mem-
ory, or interrupt levels. Instead, IBM
created a clever piece of software, the
System Configuration utility (SC.EXE on
the PS/2 reference diskette) and estab-
lished a set of rules that, if followed by

card manufacturers and system integra-
tors, can avert these conflicts.

The SC utility performs the initial
“setting of switches” on each adapter,
either automatically or in response to
user input. It can detect and prevent
option conflicts because it operates on
the adapters while they are installed in
the system; all settings on all boards
are known. It also provides a user-
friendly face on rather complex activi-
ties, such as helping a naive user select
an IRQ or a DMA arbitration level. For
users who have wrestled with the AT’s
primitive SETUP program, the PS/2’s SC
is a real joy, offering pop-up windows,
menu-driven screens, and on-line help.

SC presents available options and
provides help at each step. Any poten-
tial conflicts are flagged, and clear in-
structions and explanations are pro-
vided. As is explained later, the auto-
matic configuration option resolves
most conflicts without the user having
to make any decisions.

If IBM had tailored the SC utility
for installing only IBM cards, the com-
pany would have done a disservice to
its users. Instead, IBM provided a well-
defined, well-documented method for
letting third-party card manufacturers
take advantage of the POS capabilities.
Each adapter can have an adapter de-
scription file (ADF). This is a text file
containing information that SC needs
about the adapter, including its name,
its adapter ID, all of its programmable
options—interrupts, I/O ports, ROM
and RAM addressing, DMA arbitration
level—and the bit patterns that select
each option.

The ADF has two purposes. First, it
specifies a list of resource options; the
user (or the SC program, in autocon-
figure mode) can choose options from
the list to avoid collisions with other
adapters. Second, it provides a user-
friendly interface for changing configu-
ration options. Each ADF can contain as
much or as little hand-holding as re-
quired, including context-sensitive help
screens that are displayed when the
user presses F1. For example, the ADF
for the IBM Multi-Protocol Communica-
tions Adapter contains more than 2KB
of information. After being processed
with SC, however, this entire text file is
boiled down to four (or fewer) bytes
of POS data that will be saved in CMOS
memory and sent to the card during
power-on.

ADFs are named @axxxxx.ADF; the
xxxx is replaced by the adapter ID’s
four hexadecimal digits. The SC pro-
gram reads and processes these files
when it finds an adapter with a corre-
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FIGURE 1: An ADF Example

TABLE 1: 1/0 Ports in POS Programming

er definition file

leedResources pos [0 =xxxxxxxxb MEM 0C9000h-0C9FFFh 10 832h-840h
NamedItem
prompt "Serial Communications Port"
chon:e MCOM 1" pos [01=xxxxx01xb 10 3F8h-3FFh INT 4
oice HCOM 21 post01=xxx;cxjuxb 10 2F8h-2FFh INT 3

, ,port address. “A'ri
that address is already in use; pick another or

NamedI tem

prompt "Gizmo Functionality"

choice "Enhanced Functions" pos[0]=xxxx1xxxb

‘choice “IBM Compatibility! pos[0]=xxxx0xxxb
he Enhanced Functions let you proliferate youl
1BM Compatibility option runs the Gizmo

sable."

tabulator.

DESCRIPTION

System board enable/setup
Reserved
Adapter enable/setup
Reserved
POS register 0: Adapter‘ID low-order by

OS register 2: Optlon select data pos[O]
POS register 3: Option select data pos[1]
POS register 4: Option select data pos[z]’: -
,POS register 5: Option select data pos[3]
POS register 6: Subaddress extension

POS register 7: Subaddress extension

The Adapter Description File provides information to the
System Configuration utility (SC.EXE) about IO, memory,
interrupt, and DMA resources used by an adapter.

The four ports at 102H through 105H are the equivalent of
32 switches or jumpers. For more than 32 bits of informa-
tion, 106H and 107H are a gateway to additional memory.

sponding ID number. The ADF text has
a rigid format, a sort of interpretive
language understood by SC. This lan-
guage contains key words and string
and numeric data elements. Tabs,
spaces, and new-line characters are
treated as delimiters, except in quoted
strings. ADFs can be one long line or a
set of lines, indented and easy to read.
The ADF example in figure 1 illustrates
the most important aspects of ADF syn-
tax. This ADF contains configuration
data for the mythical Gizmo Adapter.

Any line beginning with a semi-
colon, like the first one in the example,
is a comment and is ignored by the
ADF interpreter. The second line con-
tains the required key word, AdapterID,
followed by the four-digit adapter iden-
tifier. Key words can be written in any
combination of upper- and lowercase
letters; numeric values can be written
in decimal or hexadecimal (hexadeci-
mal values in ADFs must include an H
or b after the value itself).

The next line contains the key
word, AdapterName, followed by a
quoted string of text. This text is infor-
mational only; SC displays it in the
Change Configuration window next to
the slot number in which the adapter
was found. The NumBytes key word in
the next line indicates how many bytes
of POS data will be sent during POS
programming. The FixedResources key
word specifies those resources (ad-
dresses, /O ports) whose locations
cannot be changed. Resource key
words are 10, MEM, INT, and ARB.

IO specifies one or more ranges
of /O port addresses. MEM indicates
one or more ranges of memory ad-
dresses for either ROM or RAM. INT
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specifies one or more hardware inter-
rupts used by the card. ARB selects a
DMA arbitration level. DMA arbitration
is a Micro Channel feature that helps
hardware avoid DMA overruns and col-
lisions. The card does not need to sup-
port DMA arbitration, but if it does, the
configuration program should know so
that it can ensure that only one card
uses a particular setting.

Each programmable feature of the
adapter has a NamedItem section con-
sisting of a prompt that names the op-
tion and one or more choice values
through which the user can scroll by
pressing F5 and F6 together. Each
choice has a name (a quote-enclosed
string), a bitmap indicating the pattern
of “switches” that implement that
choice, and a list of resources. As the
user scrolls through the choices, the SC
program compares the resources used
by each choice with those for all other
choices in the system,; if any conflict
exists, it displays an asterisk ().

The FixedResources section and
each choice line require a pos key
word that specifies settings in one of
the four configuration bytes (numbered
pos (0] through pos [3] ). Each POS byte
can be thought of as a bank of eight
DIP switches. A 1 means turn that
“switch” on, 0 means turn it off, and X
means leave it unchanged.

The first NamedItem in the listing
has four choices: COM1, COM2, COM3,
and Disabled. Here, bits 1 and 2 of
POS byte 0 select the /O port used by
the adapter. Thus, each choice has a
different setting for these two bits, and
all other bits are marked with Xs.
Other options modify the other bits of
this byte; the result is cumulative.

Bit 0 of the pos [0] byte is always
an X. Because this bit is used to enable
and disable a card, it cannot be used to
select adapter features.

Finally, each NamedItem must
have an associated help message. The
help key word is followed by a quoted
string displayed when the user presses
F1 while the cursor is within the
NamedItem. The SC program ignores
carriage returns and performs word
wrap to make the message fit in the
help window. If the message is large,
the arrow keys and PgDn and PgUp can
be used to scroll through the text.

To help nontechnical users, the SC
program has an automatic configuration
mode that selects from the choices for
each adapter without requiring any
user interaction. In this mode, SC scans
the expansion slots in numeric order.
For each NamedItem, it attempts to
pick the first choice; if that choice
causes a resource collision with a card
in a lower-numbered slot, automatic
configuration tries each subsequent
choice. If a nonconflicting choice is not
found, SC disables the adapter.

The automatic configuration algo-
rithm is relatively simple; if it cannot
resolve a conflict, it does not attempt
to backtrack and look for alternative
ways to configure other cards. For ex-
ample, if slot 0 holds an adapter that
has a choice of I/O ports 3F8H or
2F8H (in that order), SC takes the first
choice and sets the adapter for /O
address 3F8H. If slot 1 holds an
adapter that has a fixed requirement
for I/O port 3F8H, that adapter will be
disabled, because its resources are un-
available. SC does not go back to re-
configure slot 0 for port 2F8H.

i




- THE
IMPROVED
VGA

Extending across barriers of
o graphics incompatabilities, ATI
. . introducesa VGA improved
performance card - VIP.
; VIP delivers the IBM PS/2 VGA
standard to IBM PC/XT/AT and
Model/30 users, providing an
upgrade path to the
outstanding world of VGA
| graphics.
- = Totally compatible with the ATI
L PSRRI EGA WONDER, users have the
unique ability to display EGA,
Color/Graphics and Hercules
software on monochrome, RGB
and EGA monitors.

” e Compatible to IBM Video
Graphics Array (VGA). All 17
modes.

® Runs EGA/CGA/Hercules &
132 column software on IBM
PS/2 Analog', Multisync,
EGA, RGB, TTL monochrome,
PC Portable, Compaq
Portable? monitors.

| e Softsense automatic mode
switching.

e Automatic analog monitor

. detection.

| * High resolution 800 x 560
| graphics for Multisync
| monitors with drivers
! supplied for Windows, Gem,
! Ventura, Autocad.

_,_: : .
"’;i;t"’""& e A T : i

;t,f'_‘:f—'?"‘“q" . —

.

Call today at (416) 756-0711 for

more information.

1 132 Colums not available on IBM PS / 2 Analog
Monitors

2 Compagq via optional Compaq Expansion Module

Trademarks: IBM, PS/2, Model 30. VIDEO GRAPHICS

vty ARRAY, VGA, EGA. CGA, MDA - International

Business Machines Corp.: HERCULES - Hercules

Computer Technologies Inc.: Multisyrc - NEC Home

Electronics Corp.: COMPAQ - Compaq Computer

Corp.: WINDOWS - Microsoft Inc.: GEM - Digital

- Research Inc.: VENTURA - Xerox Corp.: AUTOCAD -
1 Autodesk Inc.

®» ]

|

3 TECHNOLOGIES INC.

. " CIRGLEINO. 171 ON READER SERVICE CARD ch -
o 3 i ’ i ATI Technologies Inc 376) Victoria Park Ave. Scarborough. Ontanio. Canada
w':‘ \ MIW3S2 Tel (416) 7560711  Telex: 00:966640  Fax: (416) 756-0720
RN, | b By i

)




USING POS

The result of automatic configura-
tion depends on the order of choices
in the ADF and the order of the adapt-
ers in the slots. The conflict described
above would not occur if the ADF for
the adapter in slot 0 listed the choices
in reverse order, or if the two adapters
were switched so that the one with the
fixed resource requirements were con-
figured first. Although users would not
ordinarily change the order of choices
in an ADF, they could resolve many
conflicts simply by swapping the posi-
tions of the two cards. The most con-
figurable adapters should be placed in
the higher-numbered slots.

At the end of configuration,
whether manual or automatic, SC
writes the selected choices to the
CMOS RAM, but not to the adapter.
Then it reboots the system, and the
power-on sequence writes the configu-
ration data to the adapter.

POS DETAILS
During the POS process, the POST rou-
tines communicate with the adapter by
means of the /O ports listed in table 1.
The program selects a slot by writing a
value to port 96H as shown in table 2.
The slot number is encoded in three
bits, meaning that the Micro Channel is
limited to eight expansion slots. Once
the slot is selected, the program can
read the adapter’s identification num-
ber from ports 100H and 101H. To
conform to the Micro Channel stan-
dard, the adapter card must provide its
identification number in these ports
when the card is selected via port 96H.
To minimize hardware on the
adapters, the system board provides
logic to set all undriven bits of these
ports to 1. The ID read from an empty
slot has the value FFFFH. Adapters
need only supply logic to drive the 0
bits of the ID numbers. Not surpris-
ingly, because IBM invented the game
and sets the rules, it has reserved for
itself the high-numbered adapter IDs.
On each card, ports 102H-107H
should contain the latches that are pro-
grammed by the POS code. Port 102H
receives the bit settings specified in the
ADF for pos [0], 103H the bits for
pos [1] and so on. Note that the num-
bering of POS ports within the ADF dif-
fers from that used in the PS/2 Techni-
cal Reference (see table 1), in which
POS register 0 refers to port 100H.
The number and usage of the con-
figuration bits are up to the manufac-
turer of the adapter. Only one bit is
actually required: bit 0 of the pos [0]
byte (port 102H), which is a master
enable switch. If this bit is set to 0, the
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TABLE 2: Adapter Set-up

SLOT SELECTED
FOR SETUP

VALUE(S) WRITTEN
TO PORT 96H

00H-07H
1 08H
2 09H
3 0AH
4 O0BH
5 . 0CH
6
7
8
C

None

ODH
OEH
OFH

hannel Reset 80H—8FH

The POS ports on a particular adapter
are enabled by writing a value to /O
address 96H. I/O addresses 100H
through 107H are decoded only in
the slot selected by the three low-
order bits in the register.

card must logically remove itself from
the bus. When disabled, the card must
remove any RAM and ROM from the
system address space; it must not raise
any hardware interrupts, perform DMA
or other memory operations, nor re-
spond to any I/O activity (except for
accepting POS programming). In other
words, the card must behave as if it
were not installed. Thus, the Micro
Channel integrity is a cooperative ef-
fort; if a card manufacturer chooses to
ignore the built-in safeguards, it can
easily cause the same problems that
occur with PC/XT/AT adapters.

Bits 6 and 7 of the pos [3] byte
(port 105H) have a predefined signifi-
cance, but their use is optional. In a
memory failure or other significant
error, a card may assert a signal that
forces a nonmaskable interrupt (NMI).
This was also true on the PC and AT
bus, but the computer could not tell
which card forced the NMIL

On the Micro Channel, the NMI
handler can query each slot position
and examine bits 6 and 7 of port 105H.
A card can use bits 6 and 7 to identify
itself as the source of the interrupt and
to indicate whether or not additional
diagnostic information is available at
ports 106H and 107H. Because the PS/2
Technical Reference does not document
what the standard channel-check NMI
handler does, it is reasonable to as-
sume that a card manufacturer must
provide a custom NMI handler, possi-
bly in an on-board ROM.

The other POS data can be in any
format. Just as each PC and AT card
manufacturer uses its own set of
switches and jumpers, the bits of the
bytes sent to ports 102H-105H can be

assigned to mean anything and can be
programmed in any order. If a card has.
few options, it can simply ignore any
data sent to unneeded ports.

Ports 106H and 107H, called the
subaddyess extension ports, provide a
means of writing more than four bytes
of data to the adapter. The POS pro-
gramming that takes place during
power up does not send data to these
ports; however, a software device
driver or initialization code in ROM
can use them to communicate with an
adapter. For example, the IBM PS/2
Memory Expansion Option uses these
ports to write up to 1,024 bytes of data
into its translator RAM to specify the
starting address of each 16KB block of
memory. Like the other POS ports,
106H and 107H are decoded by a card
only when its slot has been selected
for set-up via port 96H.

The PS/2 system board I/O devices
can be programmed via the POS ports
in a similar manner. Instead of using
port 96H to select a slot, an OUT to
94H selects either the VGA or the other
system board devices for POS set-up, as
shown in figure 2. These devices are
controlled by setting bits in port 102H
(see figure 3). Note that this port does
double duty, programming either
adapters in expansion slots or devices
on the system board, depending on the
bit settings in port 94H and 9GH.

Each of the system-board devices
(VGA, serial port, parallel port, diskette
drive controller) can be disabled,
which allows their functions to be per-
formed by adapters in expansion slots.
In addition, the serial port can be con-
figured as COM1 or COM2, and the
parallel port can be configured as LPT1
through LPT3 and as either output-only
or bidirectional.

POS PROGRAMMING

The PS/2 Technical Reference sternly
warns against setting POS options out-
side the configuration program, threat-
ening that damage to system hardware
may result. It further recommends that
application software not examine
adapter ID numbers as a way to iden-
tify system hardware. The same docu-
mentation then goes on to supply de-
tailed instructions for doing both.

In reality, there is little reason to
manipulate the POS settings. Once con-
figured, a card might not expect to be
reconfigured (imagine flipping DIP
switches with the computer on). Of
course, reprogramming RAM or ROM
addresses or changing /O port usage
without a subsequent reboot might re-
sult in an unstable system. However, it
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RM/FORTRAN. The only non-stop

rogramming in FORTRAN
used to involve a lot of stops.
Edit, stop. Compile, stop. Edit,
stop. Compile, stop. Link, stop. Etc.
Not exactly a streamlined process.

But RM/FORTRAN™ with
RM/Forte™ from Austec changes all
that. Because we took all the develop-
ment tools and integrated them into
the only menu-driven programming
environment for PC FORTRAN.

We call it the “smart” user
interface. Because it lets you develop
your programs freely, moving from
step to step with simple keystrokes
instead of complex commands.
Press(E] to edit.[S]yntax check.

route for your imagination.

(Clompile. [Vliew listing. (Llink.
(Dlebug.[Rjun. In brief, RM/FORTRAN
makes short work of what used to
be a long process.

It's all very impressive.
Especially when you consider

=

MasterTools for MasterMinds:"
1740 Technology Drive, Suite 300, San Jose, CA 95110

RM/FORTRAN lets you do all this'
without memorizing a lot of DOS,
editor and linker commands. That
it has the DEC VAX® and IBM VS®
extensions to go from PC to main-
frame and back again. And that

it was the first PC FORTRAN GSA
certified at the full ANSI 77 level
with no errors.

So if you want to take command
of your FORTRAN programming
environment, take a minute to call
our inquiry line at 213-541-4828.
We'll send you a free demo disk thatll
show you RM/FORTRAN with
RM/Forte is, indeed, the best way
to let your imagination go.

©1987 Austec, Inc. RM/FORTRAN and RM/Forte are trademarks of Ryan-McFarland Corp. MasterTools for MasterMinds is a service mark of Austec Inc. DEC VAX is a trademark of Digital Equipment Corporation. IBM VS is a trademark of IBM Corp.
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FIGURE 2: System Board Enable/Set-up FIGURE 3: The Set-up Register

BIT POSITION

Il
7654|3|2|1|0

= RBSERVED

- RESERVED)

L SYSTEM BOARD FUNCTIONS:
1= ENABLE, 0 = SET UP

—— 1=ENABLE VGA, 0=SET UP VGA

BIT POSITION

[
76[543

2|l i)

1 = ENABLE, 0 = DISABLE

I— MASTER SWITCH FOR SERIAL,
PARALLEL, AND DISKETTE
CONTROLLER

—— ENABLE/DISABLE DISKETTE
CONTROLLER

—— ENABLE/DISABLE SERIAL PORT
S 0= CONM2 T = COMI

= Q0= RITEON= TRT2, 10 = LPIS

—— PARALLEL PORT EXTENDED MODE:
0 = OUTPUT ONLY, 1 = BIDIRECTIONAL

ENABLE/DISABLE PARALLEL PORT

The POS process includes configuring the I/O devices on
the system board: the VGA, serial port, parallel port, and
diskette drive. An OUT to 94H selects the device for set-up.

Data written to this port go either to a specific adapter or
to the system-board devices, depending on the values that
weré previously written to ports 94H and 96H.

might be desirable to reprogram an
adapter on the fly. A fault-tolerant sys-
tem may have two identical adapters,
one of which is disabled. If the active
adapter fails, it could be disabled and
the backup could be enabled.

For programmers who might like
to experiment with POS programming
of adapter cards, the steps for doing so
are as follows:

1. Disable interrupts (CLL).

2. Do an OUT to port 96H, selecting
the desired slot. :

3. Read the adapter ID from ports
100H and 101H.

4. If this is the adapter of interest,
place it into set-up mode by writing
a 0 to bit 0 of port 102H.

S. Write POS data to ports 103H to
105H in any order.

6. Write port 102H as the final POS
byte. Bit 0 of this byte must be a 1
to reenable the card.

7. Turn off the set-up mode by writing
a 0 to port 96H.

8. Enable interrupts (STI).

Although the POS registers are
sequential, making them candidates for
16-bit /O operations, the documenta-
tion warns specifically that they work
with 8-bit /O only.

Programming the system board
options is simpler than programming
adapter card options. The steps for
doing so are listed below:

1. Disable interrupts.

2. Write to port 94H with bit 5 =0
(VGA set-up) or bit 7 = 0 (other
system board device set-up). Set all
other bits of the output byte to 1.

3. Write one byte of data to port 102H
to configure the devices as specified
in figure 3.
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4. Turn off set-up mode and reenable
all system board features by sending
FFH to port 94H.

S. Enable interrupts.

It is possible to read as well as
write to the POS bytes for the system
board and all adapter cards. In pro-
gramming the system board features, it
is a good practice to read the current
state and then modify only those bits
that should be affected. To read the
configuration of an adapter card, put
the card into set-up mode by sending
its slot value to port 96H, then perform
the IN operations from ports 100H—
107H, and get out of set-up mode by
sending a 0 to port 96H.

Although IBM warns against read-
ing card IDs indiscriminately, some
system-level programs must know
which adapter is present to work cor-
rectly. For example, an installable de-
vice driver may need to know if a cer-
tain adapter is installed and if it has
been configured in a specific way.

For an example of reading the
POS ports, see listing 1 (POS__READ.C).
This program checks each slot, looking
for an IBM Multi-Protocol Communica-
tions Adapter/A (with the adapter ID
DEFFH). For each such card it finds,
the program then checks the POS bytes
to see if the card is enabled for bisyn-
chronous communications and, if so,
which ports it uses. Note that the pro-
gram’s main loop checks all eight slots.
On a four-slot Model 50, slots 5-8 ap-
pear the same as empty slots, the
adapter ID is FFFFH, and all POS bytes
are read as FFH.

POS_READ.C simply displays mes-
sages about what it finds. A real
bisynchronous communications tool

could use these data to make decisions;
if the adapter is not present or is con-

figured improperly, the program could
abort, displaying instructions on how to
configure the card correctly.

It is easy to see why IBM warns
against card-specific activity. To obtain
usable information from the POS set-
tings, the program must know the exact
meaning of each POS bit. A functionally
equivalent card also could have a dif-
ferent card ID or, even worse, a third-
party card could have a particular ID
but a slightly different POS-byte bitmap
(this has already happened with third-
party Micro Channel memory cards). A
program should test for functional
compatibility without relying on spe-
cific card IDs or POS settings.

CMOS MEMORY USAGE

Like the AT’s system board, the PS/2’s
board contains a battery-powered, real-
time clock and 64 bytes of CMOS
memory. This RT/CMOS memory con-
tains current time of day, hard-disk
type, amount of memory on the system,
and other configuration data.

On the Models 60 and 80, an addi-
tional 2KB of CMOS memory holds the
POS set-up information. The data
needed by the power-on POS activity
consist of 6 bytes per slot—a 2-byte
adapter ID and 4 bytes of configuration
data. These computers have eight slots,
requiring a total of 48 bytes of POS
data. Layout of the extra CMOS space is
not documented.

The Model 50, on the other hand,
has only four slots, so it needs only 24
bytes of POS data for the slots. The
AT-style 64-byte CMOS has just barely
enough reserved space to hold the POS
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You have the best of both worlds with
SigmaVGA/H. One display adapter that
gives your PC/XT/AT the power to
display any standard software written
for the IBM PC or the PS/2.

From the PC World -Everything the
Best EGA Board Offers, And More
Start with 100% hardware compatible
EGA, CGA, MDA, and Hercules.
SigmaVGA/H supports all the standards
including digital monitors and 132-
column text mode. So you can run all
the PC software you own, including
Windows 386.

Sl

From the PS/2 World—

Everything That IBM’s

VGA Offers, And More

Continue with 100% hardware compati-
bility for VGA. Better yet, run VGA, EGA,
CGA, MDA, and Hercules all on the new
analog monitor. SigmaVGA/H gives you
the power to run all the new PS/2 soft-
ware, including OS/2.

For Your World -

One Graphics Board Built on

the Experience of 400,000

Sigma Designs introduced the first VGA
board, and has sold over 400,000 VGA
and EGA adapters to date. We know that

(Bop s E D &

informed customers will make the
right decision. So get the facts straight
from the people who wrote the book,
“VGA Issues and Answers.” To get your
free copy or to find out more about
SigmaVGA/H, call us at (415) 770-0100.

SIGMAW\
\WWGA H

Sigma Designs, Inc. 8 5/
46501 Landing Parkway ("(
Fremont, CA 94538 i

o Cron NRGEIER

Trademarks: SigmaVGA/H is a trademark of Sigma Designs, Inc.; VGA, EGA, CGA, MDA: International Business Machines Corporation, Hercules: Hercules Computer Technology; Windows 386: Microsoft Corporation.
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USING POS

TABLE 3: RT/CMOS Usage on the PS/2 Model 50

ADDRESS DESCRIPTION
00H Current second®
01H Alarm second
02H Current minute
03H Alarm minute
04H Current hour
05H Alarm hour
06H Day of week (0 = Sunday)
07H Day of month
08H Month
09H Year (final 2 digits; byte 37 has century)
0AH-0DH Realtime Clock status
OEH Diagnostic status (errors found during POST)
OFH Shutdown status (used in CPU mode switching)
10H Diskette drive types (A in low nibble, B in high):
0—not present
1—360KB drive
2—reserved (1.2MB on AT)
3—720KB drive
4—1.44MB
11H-12H Drive types of first and second hard disks
13H Miscellaneous configuration (undocumented)
bit 0: power-on password present
bit 1: network server mode
bit 4: keyboard speedup flag
14H Equipment list:
bit 0: diskette present flag
bit 1: math coprocessor flag
bits 4,5: current VGA mode
, ~ bits 6,7: number of diskette drives overrl .
15H-16H Memory size, in 1KB blocks, below 640KB
17H-18H Memory size, in 1KB blocks, above 1MB
19H-20H Adapter IDs for slots 1 through 4
21H-30H POS data bytes, 4 per slot
31H POS data byte for system board
32H-33H CRC of bytes 10H-31H
34H Undocumented
35H-36H Expansion memory, same as bytes 17H-18H
37H Current century, in BCD
38H-3EH Keyboard scan codes of power-on password
3FH Simple checksum of bytes 38H—3EH, modulo 256
“ All realtime clock data in addresses 00H through O9H are in binary coded decimal (BCD).

The layout of the information in the Model 50 is basically the same as in an AT.
The extra information needed by the POS process fits in areas that formerly were
reserved. Models 60 and 80, with eight slots each instead of the 50’s four, keep
additional POS information in an undocumented CMOS extension.

data and the keyboard password with-
out causing any major rearrangement
of other fields.

Table 3 shows the layout for the
CMOS RAM for the Model 50. The
major changes from the layout for the

and a convoluted technique for re-
cording disk types higher than 14.
The PS/2 ROM BIOS supports 32
hard-disk types.

The diskette drive-type field defines
720KB and 1.44MB drives.

AT include those listed below:

* The diagnostics byte includes infor-
mation that is specific to the PS/2,
including errors occurring during
POS programming.

* A full byte identifies each hard disk’s
drive type. The AT used one nibble
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The hardware configuration record is
extended to include 10H through
31H, and the checksum validity check
is replaced with a CRC. The CRC
value is stored at 32H and 33H.

The 25 bytes between 19H and 31H
are still marked in the documentation

as reserved, but they are part of the
POS system for the PS/2 Model 50.
The first 24 are the six bytes for each
of the four slots. Address 31H con-
tains the configuration information
for the system board.

Addresses 38H-3FH contain the key-
board scan codes of the power-on
password. These addresses are pecu-
liar, because they are always read as
FFH, having been “locked” mysteri-
ously during the POST. It is possible
to outsmart IBM and read the pass-
word by adding 40H to each address,
that is, reading from addresses 78H
through 7FH. The moral is: Do not
think of the keyboard password as a
high-security measure for preventing
unauthorized system access.

To read or write to the RT/CMOS,
send the desired address to port 70H
and do an IN or OUT to port 71H. If
any configuration bytes (10H-31H) are
modified, the invalid CRC will cause
problems in the next boot-up, requir-
ing the user to run configuration utili-
ties from the reference diskette.

If a program needs to modify the
configuration record bytes, it must cal-
culate the CRC and place it in CMOS
addresses 32H (high byte) and 33H
(low byte). A CRC is far more reliable
than a simple checksum; compensating
errors, such as swapping the positions
of two bytes, are flagged as errors.
IBM’s CRC generation technique is not
documented, but was discovered after a
little investigation. A Turbo C version of
the CRC generation routine used in the
configuration utilities is reproduced in
listing 2 (CMOS.C).

AN APPEALING PS/2 FEATURE
Programmable option select is just one
of many ingenious and convenient fea-
tures of the new PS/2 architecture, ap-
pealing to both the average user who
installs a new card once a year and the
PC professional whose system unit is
laid bare more often than it is closed.
For the former, it virtually eliminates
the process of finding and deciphering
installation manuals; for the latter, it
saves time and ensures functionality. As
users become more familiar with PS/2s
using such features as POS, they un-
doubtedly will feel an increasing re-
spect and admiration for IBM’s work
on these new machines.

)

Dan Rollins is a freelance technical writer.
He is the author of the “Help!” series, pub-
lished by Flambeaux Software. His most re-
cent work, the Norton Online Guide to
OS/2, was published in January 1988 by
Peter Norton Computing Inc.
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An Incredible Display Of Power And Versatility:

For just $599; the new 965 gives
you ASCII, ANSI and IBM® PC com-
patibility in one terminal.

The new 965’s versatility is
unparalleled. It supports 23 ter-
minal emulations, more than any
other model in its class. You even
get your choice of ASCII, ANSI or
IBM Enhanced PC keyboard styles.

There’s a 14" flat display in
green or page-white with crisp, clear
characters in a high-resolution 10x16
matrix. A 2-position keyboard with
a true accounting keypad, 20 user-

38 TeleVideo Systems. In
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programmable editing keys, and
128 programmable function keys.

The 965 can display up to 49
data lines, enough to show large
spreadsheets or two normal display
pages of text at the same time. No
other terminal this affordable can
do that.

The 965's state-of-the-art single
board design uses a 16-bit CPU and
sophisticated gate array to give you
a high-performance, very reliable
terminal with a full one-year end-
user limited warranty.

tional Busmes
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The 965. A whole new look
in terminals from TeleVideo. Call us
toll-free or write today for more
information.
~ TeleVideo Systems, Inc.,
1170 Morse Ave., Sunnyvale, CA
04088-3568.

TeleVideo

THE VISION YOU NEED TO SUCCEED.

Call 1-800-835-3228




USING POS

LISTING 1: POS__RFAD.C

* This code illustrates techniques for reading POS data
It searches the slots, looking for IBM Multi-Protocol
Communications adapters and displays a report of what it finds.

~

*
*
*
* Uses Turbo C inportb() and outportb() for port 1/0.
* Written by Dan Rollins
T
#define MPCA_ID Oxdeff /* card ID of Multi-Protocol adapter */
#define PORT_BITS Oxle /* bit mask to determine port usage */
#define SDLC_1 0x10  /* values for SDLC ports */
#define SDLC 2 0x12
#define BISYNC_ 1 0x18 /* values for BISYNC ports */
#define BISYNC 2 Ox1A

/* other values are asynch serial ports */
#define SLOT_SELECT 0x96 /* port selects a slot for setup */
#define CARD_ID 0x100 /* (also 0101h) contains the card ID */
#define POS BASE  0x102 /* port contains first POS data byte */
#define POS BYTES 4 /* number of POS bytes to read */

main()
<
unsigned j, t, id;
unsigned char pos[POS BYTES];

for ¢ j=1; j <= 8; j*+ )
id = ReadSlot( j, &pos );
printf( “Slot %d: ID=%4X, POS bytes= %2X, %2X, %2X, %2X\n",
j, id, pos[01, pos[1], pos[2], pos(3] );
if ( id == MPCA_ID ) ¢ ‘
printf(" Multi-Protocol Communications Adapter found ..
= pos[0] & PORT BITS;
switch (t) €
case SDLC_1:
case SDLC_2:
printf("
break;
case BISYNC 1:
printf("
break;
case BISYNC_2:
printf("
break;
default:
printf("

2A\nt);

Setup for SDLC usage.\n');
Setup as BISYNC_1, ports 3A0h-3ABh\n");
Setup as BISYNC 2, ports 380h-38Bh\n");

Setup as SERIAL_%d.\n", (t >> 1)+1);

/* This reads POS information from the adapter in a selected slot.
* Returns the adapter ID and fills an array with 4 POS bytes.

X7

ReadSlot( slot no, pos_array )

unsigned slot_no;

char *pos_array;

<
unsigned id, j;
outportb(SLOT_SELECT, (slot_no-1) | 8); /* put it in setup mode */
id = inportb(CARD_ID); /* read low byte of card 1D */
id |= (inportb(CARD ID+1) << 8); /* read the high byte */
for ( j=0; J<POS_BYTES; j++ ) ¢ /* read POS data into */
pos_array[jl = inportb(POS_BASE+j); /* the caller's array */
&
outportb( SLOT_SELECT, 0 ); /* get out of setup; enable card */
return(id); /* return value is the card ID */
5 ;

LISTING 2: CMOS.C

/* This code calculates the CRC byte that protécts the
* configuration data in CMOS addresses 10h through 31h.
* Uses Turbo C inportb() and outportb() for port 1/0.
s Written by Dan Rollins

X7

maing)
<
unsigned j,x,crc;
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2

cre=0xffff;
for (j=0x10; j <= Ox31; j++ ) {

printf("cCMOS CRC =
outportb(0x70,0x33); outportb(0x71,crc & 0xff); /* save lo byte */
outportb(0x70,0x32); outportb(0x71,crc >> 8);

87
/*  ASM pseudo-code follows:
*  mov dx,Oxffff
* mov ah,0
*  For CMOS bytes between 10h and 31h, inclusive
' Get AL = CMOS byte
52 xor dh,al
o mov  al,dh
» shl  ax,4
* xor  dx,ax
* shl  ax,1
* xchg dh,dl
ot xor  dx,ax
* shr  ax,4
*  and  al,0e0h
* xor  dx,ax
ol shr  ax,1
* xor dh,al
*  Next
* Store DL in CMOS address 33h, DH in address 32h
W/

/* set initial value */

outportb(0x70,j); x=inportb(0x71); /* read CMOS byte */

crc = (crc & Oxff) | ( ((crc >> 8) ~ x) << 8);
= (crc & Oxff00) >> &4;

cre "= X;

X <<= 17

cre = ((cre << 8) | (crc >> 8)) °

X = (X >> 4) & Oxffe0;

crc "= X;

x >>=1;

crc = (crc & Oxff) + (((crc >> 8) ~ x) << 8);

#xh\r\n", crc);

/* save hi byte */

Listings can be downloaded by using PCTECHline, 301/740-8383.
Parameters: 2400/1200/300 bps, no parity, 8 data bits, 1 stop bit.

HIGH-SPEED — 16-BIT 1/0

T<«» MAINFRAME

VIA
9-TRACK
TAPE

Catamount offers the Highest Performance 8-bit and 16-bit 1/0 9-track tape sub-
systems for reading and writing Mainframe-compatible Y2-inch magnetic tape on the
IBM PC/XT/AT and compatibles such as the Compaq 386. Outstanding features

include:

16-bit 1/0, 128 KByte FIFO Buffered Interface for the AT and
compatibles — No 8-bit bottleneck on the AT.

Interface burst transfer rate capabilities greater than 1 megabyte/sec.
Transfer data on either a DMA or Programmed 1/O basis.

Disk drive emulation software for direct tape data access with higher level
languages and database management programs.

D-type interface connector with shielded data cable for easy and reliable
connection to the PC — No problem-prone Ribbon Cables.

Complete Tape Subsystems are available to handle 800, 1600, 3200, and 6250 bpi
formats and are priced from $3495. For more information, call today!

ATAMOUN
CORPORATION

Phone: (805)584-2233
FAX: (805)584-0941

2243 Agate Court, Simi Valley, CA 93065-1898
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SAA: IBM’s Road
Map to the Future

Enormous in scope, IBM's Systems Application Architecture
promiises to standardize application development
across diverse bardware and software environments. Though
not there yet, SAA should take its first stand with the
release of OS/2 Extended Edition 1.1 in November.

he fanfare accompanying the an-

nouncement of Systems Applica-

tion Architecture (SAA) one year
ago clearly indicates IBM’s renewed in-
terest in the application software mar-
ket. IBM claims that the consistency in-
troduced by SAA will improve the effi-
ciency of end users and programmers.

Without question, IBM will benefit
from SAA. The architecture is the com-
pany’s best response to repeated criti-
cism that its diverse computer product
lines are incompatible and poorly inte-
grated. SAA should even force IBM’s
own programming staff to make its
application software products more
consistent across the board.

Simply stated, SAA is an attempt to
standardize virtually every technical
aspect of application design, including
“look and feel,” programming lan-
guages, coding style, graphics, window-
ing, database usage, and communica-
tions protocols. This architecture is
expected to simplify the development
of portable applications for diverse IBM
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DENNIS LINNELL

hardware and software environments: a
PC or PS/2 running OS/2 and System/
36/38 and System/370 mainframes run-
ning TSO/E, CICS, or IMS/DC under
MVS/XA or CMS under VM.

However, for other than trivial
demonstration programs, the architec-
ture is not usable today in any environ-
ment. Significant ambiguities exist
throughout SAA, but many are related
to its user interface, Common User
Access. The first substantially complete
SAA environment will be OS/2 Ex-
tended Edition version 1.1, which is
scheduled to be available November
1988. This will give PC application
developers the first opportunity to
write software for SAA.

Whether developers will use SAA
is a question that involves technical,
marketing, and economic considera-
tions. Technically, SAA must efficiently
perform the functions developers need
without greatly complicating the appli-
cation code or compromising ease of
use. From a marketing standpoint, a

developer must be certain that pro-
spective customers desire the benefits
of SAA and are willing to pay for them.

SAA also will facilitate the migra-
tion of customer applications to distrib-
uted processing, thereby generating
sales of a wide range of IBM hardware
and software. Because of the architec-
ture’s enormous SCope, a customer may
need to install a dozen or more sys-
tems software packages as prerequisites
for SAA application execution. IBM cer-
tainly intends to sell its customers this
software, including the database, graph-
ics, windowing, and communications
functions that are required by the new
architecture.

Just as Systems Network Architec-
ture (SNA) has fueled the sales of IBM
communications products since the late
1970s, SAA could drive the sales of
countless systems software products. In
mainframe systems software, SAA may
simply expand IBM’s dominance of the
field. But in the more competitive
mini- and microcomputer arena, IBM is

PC TECH JOURNAL

ILLUSTRATION ¢ YVONNE GENSUROWSKY/SRW INC.






SAA STANDARD

seeking competitive advantages over its
well entrenched rivals.

Large IBM customers are likely to
benefit from SAA. With greater consist-
ency in usage among application soft-
ware products, less training will be
needed to learn a new application. For
example, after a user learns that the F1
key invokes a context-sensitive help
function, it is not necessary to relearn a
different key sequence for subsequent
applications. SAA provides clear guid-
ance in selecting the tools for building
applications that perform “cooperative
processing” in an IBM network.

The portability of SAA applications
will make it easier for a programmer
to convert a program from one envi-
ronment to another, for example from
an S/38 to an S/370 running VM/CMS.
In the past, these conversions have
been difficult and frequent, forcing
programmers to start from scratch in
learning a new computer environment.
Some customers may fear that SAA is a
“lock-in” strategy, which will make it
more difficult to convert to non-IBM
hardware; but many customers are al-
ready locked in to IBM, and thus are
not overly concerned.

SAA’s value will be maximized if it
is widely embraced by third-party soft-
ware developers. IBM must convince
this group that it will benefit from
making its applications conform to the
new architecture. Its portability features
allow a developer to write an applica-
tion once, then freely port it to other
IBM computers. The availability of a
software vendor’s product in multiple
environments might be attractive to
customers who operate dissimilar IBM
systems or who plan to migrate to an-
other IBM product line in the future.

On the other hand, if SAA is a
lock-in strategy, developers will have
difficulty porting their software to non-
IBM computers. Furthermore, IBM
could change SAA in the future to favor
its own software products at the ex-
pense of competitive products. Most
competitors are familiar with the IBM
tactic of adding proprietary features to
its “open’ architectures. Regardless of
such tactics, every application devel-
oper should evaluate the benefits and
risks of SAA, based on its technical and
marketing merits.

THE BASIC INGREDIENTS

SAA is divided into four components:
the Common User Access (CUA), Com-
mon Programming Interface (CPI),
Common Communications Support
(CCS), and Common Applications (CA).
The entirely new CUA, intended to de-
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fine a standard user interface for appli-
cations, includes standards and guide-
lines for screen menu layout and for-
matting, selection using the keyboard
or mouse, meanings of specific keys,
keyboard layout, and other aspects of
the human-to-machine interface.

The CUA is complicated by the
divergence in display technologies of
various IBM computers. The keyboard
and display are handled differently
among the PC, S/3x, and S/370. For
example, PCs allow programs to use
graphics efficiently and to respond in-
dividually to each keystroke. On the
other hand, IBM 3270 display terminals
used on $/370 mainframes have limited
graphics performance and cannot inter-
act with the S/370 for each keystroke,

thy greater consistency
in usage among application
software products, less train-
ing will be needed to learn

a new application.
T I

but instead operate in block mode.
Thus, these technologies require differ-
ent styles of user interaction—and the
CUA must define each style.

The CPI defines the languages,
application generators, database inter-
face, presentation interface, graphics,
dialog manager, and other tools
needed to develop an application. It
relies on ANSI standards for languages
and databases, but patterns other ser-
vices after proprietary IBM products.

The CCS connects applications,
systems, networks, and terminals. It re-
lies on strategic IBM communications
architectures, including SNA, which
have been used extensively by custom-
ers, competitors, and third parties dur-
ing the past 10 years. The CCS facili-
tates the execution of distributed appli-
cations on a network of heterogeneous
IBM computers.

Common Applications will be de-
veloped by IBM to satisfy general cus-
tomer needs across all SAA environ-
ments. Initially, the IBM development
effort will focus on office automation
and decision support applications.
Later, it will expand into industry-
specific applications marketed as inte-
grated families of products. Office ap-
plications will include document pro-
cessing, document library, electronic

mail, and personal productivity pack-
ages. IBM currently offers products that
address these needs, including the
Distributed Office Support System
(DISOSS), which substantially conforms
to SAA, and the Professional Office Sys-
tem (PROFS), which does not. Presum-
ably, these and other related products
will be refined or redesigned to be-
come charter members of SAA.
Although IBM has announced few
details concerning Common Applica-
tions, in the long term it could be the
most strategically significant area of
SAA, signaling IBM’s emergence as a
major player in the applications soft-
ware market. However, third-party ven-
dors can also release their own ver-
sions of Common Applications by con-
forming to the CUA, CCS, and CPI.

USER ACCESS

CUA defines the user interface to appli-
cations; the user interface is a dialog
between human and machine having
three components: presentation lan-
guage, actions language, and the user’s
conceptual model. An application pro-
vides access to data, performs computa-
tions, and translates information into a
form understandable to the user. Its
mechanism for providing information
to the user is the presentation lan-
guage. The user enters responses, spec-
ified by the actions language, using a
keyboard or mouse. The user’s concep-
tual model reflects a person’s under-
standing of the entire process of using
an application, including assumptions
about what a computer interface is,
what it does, and how it works.

The goal is to define the concep-
tual model to aid in fast learning. This
is achieved by making the user inter-
face consistent across applications with
respect to three dimensions: physical,
syntactic, and semantic. Physical consis-
tency refers to hardware (keyboard
layout, placement of keys, and use of a
mouse). For example, the F3 key
should always be in the same location
on all SAA keyboards.

Syntactic consistency refers to the
presentation (which defines the appear-
ance of screen items) and actions lan-
guages (which define the sequence of
user requests). F3, for example, should
always execute the EXIT command.

Semantics define the meanings of
elements in the interface. For example,
EXIT should cause the program to fin-
ish the current function and go back to
a specific point in the application.

Consistency, although desirable in
theory, is unattainable in practice be-
cause of real-world constraints. During
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PHOTOS 1 AND 2: Panel with Pop-Up Window

Make text changes. Then select a

January 24, 1987

HBMO TO: P.W. Bonham
FROM: D.C. Smith
SUBJECT: Printer Update
Patricia,

Backward
Cancel

1 have just received the lates
and its new specifications. T
previous version, I think it
attractive product - one that
new product line.

itica
Please review the attached ¢ anct
you will he able to save desi

Address Book Panel

Color and Bephasis

Color and Emphasis Menu
Camand Entry Pop-Up Wind
Hessag

Block Format System Exit Help

Edit Document

Hake text changes. Then select an

Help Index

This is a list of the help panels in
the Samples program.
Select a topic to view.

. Camcel
8. Color and Emphasis
_ 9. Color and Emphasis Mewu
16. Command Ewtry Pop-Up Window
11. Critical Message
12. Eater
13. Entry Panel

At left is the screen that would appear in the graphical PC environment; the screen on the right is the nonprogrammable ter-
minal version. Selecting an item such as Help from the action bar at the top of the screen causes a pull-down menu to be dis-
played. In this example, the Extended Help item was chosen from that menu, causing the display of the pop-up help window.

the past 15 years, IBM has sold millions
of dumb (euphemistically called »non-
programmable) 3270 and 5250 termi-
nals, which are incapable of state-of-
the-art presentation. PCs, on the other
hand, offer some of the best presenta-
tion technology available. It would have
been foolhardy to use a least-common-
denominator approach, with PCs emu-
lating dumb terminals. IBM, therefore,
created two styles: one for intelligent
workstations and another for nonpro-
grammable terminals. These styles are
similar enough to be recognized imme-
diately by users. The intelligent work-
station standard exploits many of the
strengths of the PC, but some compro-
mise is evident because its features
must have counterparts in the nonpro-
grammable terminal standard.

CUA includes definitions of a few
basic terms related to the design of the
user interface. A screen is the surface
of the workstation or terminal on
which information is displayed to
users. A panel is a predefined set of
information arranged in a specific way
and displayed on a screen. CUA defines
five panel types: menu, entry, informa-
tion, list, and logo. Mixed panels con-
tain two or more panel types. Panels
are divided into three areas: action bar
(with associated pull-down menus),
panel body, and function key area (see
photos 1 and 2).

The optional action bar appears at
the top of a panel. This bar contains a
list of action key words, such as FILE,
VIEW, EXIT, or HELP. When a key word
is selected, a pull-down menu ap-
pears—this extension of the action bar
allows users to make requests.
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In CUA terminology, request means
to initiate an action. Several methods
can be used to initiate the action:
pressing a function key, typiig a com-
mand, or selecting a choice in an
action bar pull-down menu. The action
bar itself never actually initiates an
action. The actions are listed on the
pull-down menu, so users see what ac-
tions are possible before selecting one.
The action bar and pull-down menus
provide a two-level hierarchy. A de-
signer can provide additional levels
using pop-up windows that appear
when a choice is selected from a pull-
down menu. Such windows may create
one or two additional pop-ups during
the processing of an action.

The mandatory panel body is lo-
cated below the action bar. It may be
divided into areas, to display or update
several pieces of information simultane-
ously. Panels include elements such as
titles, column headings, selection fields,
and entry fields. The panel body may
contain a command area for system or
application commands and a message
area. Though messages often are dis-
played in pop-up windows, they may
be located in the message area to avoid
obscuring other information in the
panel body. CUA also defines symbols
and visual cues, such as radio buttons
and check boxes, which indicate the
types of selection fields and actions
(see photos 3, 4, 5, and 6).

The function key area appears at
the bottom of the panel. It lists the
function key numbers and their mean-
ings. This area is mandatory, but users
may choose how it is displayed: short
form, long form, or omitted.

The object-action principle allows
users to select an object from the panel
body first, and then to select an opera-
tion from the action bar or function
keys to work on that object. At first
glance, this seems backwards. However,
it allows the application to present only
those actions that are valid for the se-
lected object, and minimizes the need
for “modes,” which might confuse
users. In CUA, the object-action ap-
proach is preferred, but the more intu-
itive action-object approach also can be
implemented. Objects are selected
using a selection cursor, such as a bar
of color, which is moved on the screen
by the mouse or cursor key and high-
lights the user’s choice.

Not everyone will enjoy the rich
dialog, step-by-step prompting, and vis-
ual cues that make CUA applications
such a delight to learn and use. Experi-
enced users accustomed to applications
with selection sequences such as
=P.2.7.11.6 will appreciate the follow-
ing fast path interaction techniques:

* actions assigned to function keys
* use of mnemonics and numbers
for selecting choices and actions
command areas allowing system
commands to be entered

mouse techniques that speed up
choice and action selection

a quick exit action that zips di-
rectly out of an application.

Some applications contain dozens
of functions, which might be structured
as a hierarchy. In addition to executing
application-processing functions, users
must navigate a maze of panels to find
the desired function. So SAA dialogs
have two parts: requests to process
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at right) is less intuitive; however, a value still can be selected quickly by entering its number.
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The stacked windows shown here are displayed as a result of the selection of multiple items from a check-box list. Pressing
Esc causes the top window to be discarded and allows the next one to be viewed. Except for being less colorful, the pro-

grammable terminal version at right is very similar to the graphical PC version at left.

information and requests to navigate
through the application. Using the dia-
log interface, information can be trans-
ferred from one panel to another, or
shared with other applications.
Navigation is performed by re-
questing common dialog actions, which
are standardized across all SAA applica-
tions. Such actions include ENTER
(proceed to the next step), CANCEL (go
back one step), EXIT (go back to a spe-
cific point in the application), and
EXIT-APPLICATION (terminate the ap-
plication). The next step usually pre-
sents a new or substantially revised
panel. In some cases, CANCEL and
EXIT perform the same function, de-
pending on the application’s structure.
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Figure 1 shows a typical application,
including common dialog actions.

Systems with windowing capabili-
ties allow users to divide the screen
into multiple independent windows,
each containing one panel. Each win-
dow can be scrolled, resized, and
moved. Windows are provided by the
operating system and related presenta-
tion tools or by the application. Not all
SAA environments will have windowing
functions comparable to the OS/2 Pre-
sentation Manager (see the March 1988
cover suite). Some systems may display
only one panel at a time.

CUA has three kinds of windows:
primary, secondary, and pop-up. A pri-
mary window contains the main dialog;

for example, text being edited would
be in a word processor’s primary win-
dow. Windowing environments, such as
the OS/2 Presentation Manager, allow
multiple active primary windows.

A secondary window is subsidiary
to the primary window and allows a
secondary dialog to be conducted in
parallel with the primary dialog. In the
word processor example, formatting
options for the document in the pri-
mary window are in a secondary dialog
in a secondary window.

A pop-up window is an extension
of a dialog running in either a primary
or secondary window. Error messages
(photos 7 and 8), brief help informa-
tion, and short prompts all appear in
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pop-up windows. Pop-ups are fixed in
size and position; users must complete
their dialogs with pop-ups before con-
tinuing to use the underlying window.
Pop-ups are mandatory, whether an
application is running in a windowing
environment or Not.

Users can customize and personal-
ize portions of the user interface and
control some aspects of a panel’s ap-
pearance and interaction techniques.
Options include panel colors, com-
mand area location, control of beeping,
mnemonic usage, and suppression of
logos and copyrights. Such personaliza-
tion remains in effect from one appli-
cation to the nex, if appropriate.

CUA defines user interfaces for
both character and graphics applica-
tions. A graphics mode application can
take advantage of the graphics features
of the interface, including icons such as
radio buttons, check boxes, push but-
tons, and scroll bars. A designer cannot
mix character and graphics elements.
CUA also has rules for supporting lan-
guages other than English, including
those in which writing is performed
right-to-left. IBM set up the double-byte
character set (DBCS) to handle lan-
guages that do not have Latin charac-
ters, including Japanese (Kanji), Korean,
and Chinese.

After years of customer frustration
with dozens of inconsistent keyboards,
SAA finally established the IBM en-
hanced keyboard as the standard. CUA
supports concurrent use of the key-
board and a mouse or any other point-
ing device that acts like a mouse. Appli-
cations should be designed to allow
users to switch between a keyboard
and a mouse at almost any point in the
dialog without having to change appli-
cation modes. Mouse support is manda-
tory for PC applications, but it is op-
tional for nonprogrammable terminals.

The details of CUA are described
in IBM’s SAA CUA Panel Design and
User Interaction (see table 1 for other
publications). IBM took the unusual
step of including a diskette containing
CUA demonstration programs (in exe-
cutable form) in this manual. (All
photos in this article were generated
using the demonstration program.) Al-
though the programs could be refined
further, the diskette is extremely useful
in illustrating some CUA concepts.

PROGRAM DEVELOPMENT

SAA applications can be developed
using three popular high-level lan-
guages: FORTRAN 77, COBOL 85, and
C. An application generator based on
IBM’s application development system

)
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FIGURE 1: Common Dialog Actions
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A typical dialog is the same for both the PC version and terminal version and can
involve several possible routes of navigation from panel to panel (represented by
the squares). In some cases Cancel and Exit perform the same action. Forward
and backward are scrolling actions performed within a panel.

Cross System Product (CSP), can be
used to shorten development time.

A procedures language based on
REXX (Restructured Extended Exe-
cutor) acts as a command and macro
language, and database services are
provided by the Structured Query Lan-
guage (SQL) interface. Other services
include the Query Management Facility
(QMF) for casual database access and
report writing; the Graphical Data Dis-
play Manager (GDDM) for graphics; the
OS/2 Presentation Manager, which re-
sembles Microsoft Windows, for win-
dowing; and a version based on EZ-VU
and the Interactive System Productivity
Facility (ISPF) for keyboard and screen
dialog management.

In selecting the programming lan-
guages for SAA, IBM made the obvious
and sensible choices: COBOL and

FORTRAN, IBM’s long-standing constitu-
encies in commercial data processing
and scientific computing. The selection
of C is more remarkable, given its asso-
ciation with AT&T’s UNIX, which could
be regarded as a direct competitor to
SAA because of its portability.

Nevertheless, C is a good choice
from a technical perspective because it
enables the development of very so-
phisticated applications on the smallest
to the largest computers. The capabili-
ties of C complement rather than com-
pete with COBOL and FORTRAN. These
two languages already are popular on
$/370 mainframes, and compilers for C
have emerged recently. All three are
used on PCs.

C is popular with third-party appli-
cations developers and interfaces espe-

cially well with OS/2. On the S/36s and
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PHOTOS 7 AND 8: Warning Message Pop-Up
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Pop-up windows are used to provide help information, short prompts, or warning messages. As the yellow background in the
PC version on the left indicates, this particular message is a cautionary one; more urgent messages appear on a red back-
ground. Users must complete the dialog with the pop-up before continuing to use the underlying window.

S/38s, the picture is not so bright;
COBOL is sometimes used, FORTRAN
is not popular, and no C compilers are
available yet. The S/38 environment is
optimized for the Report Program Gen-
erator (RPG IIT), but RPG III is not in-
cluded in SAA.

The application generator, derived
from CSP, currently executes under

MVS, VM, and the DOS compatibility
mode of OS/2. This product has been
available for several years and, as its
name suggests, was designed with port-
ability in mind.

Advertised as a fourth-generation
tool for professional programmers, the
application generator is an alternative
to using standard high-level languages.

Applications are created interactively,
using a dialog-oriented, fill-in-the-
blanks approach. The application gen-
erator, which performs prompting, tu-
torials, and immediate interactive syn-
tax checking, eliminates some of the
tedious steps required by traditional
development methods. Each phase of
the development process can be per-

If youwant to develop
windows for OS/2 today,
Microsoft can only give you

promises.

08/2 is a trademark of IBM Corp. Microsoft is a registered trademark of Microsoft Corp.
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formed under its guidance, including
designing and testing screens, files, and
logic, debugging code, and testing the
finished application.

The CSP generator is structured
into two parts: application development
(AD) and application execution (AE).
The AD function generates an applica-
tion that is independent of the operat-
ing system and hardware. When the
application is executed, the AE function
automatically adapts the code to the
specific system in which it is running.
Thus, an application can be developed
on one system and executed on others.
The application generator interfaces to
other parts of the SAA, including the
SQL database and the dialog manager.

Application generators, including
CSP, have been used by IBM customers
in the S/370 environment for the past
several years with mixed satisfaction,
but have seldom been used by third-
party developers. Professional program-
mers can quickly build applications
consistent with the design assumptions
of the application generator. Quite a
few applications, especially those re-
quiring low-level system interfaces or
special display formatting, are not a
good match for application generators
and should be developed using con-
ventional high-level languages.

Based on VM/SP’s REXX (also
known as System Product Interpreter),
the procedures language contains state-
ments in the operating system’s com-
mand language, as well as conventional
programming logic. It is conceptually
similar to .BAT files in DOS, but is
much more powerful. REXX has been
popular in the mainframe environment;
programmers and end users alike have
found it easy to master. Although it is
intended primarily as a command or
macro language, the procedures lan-
guage also could be used to develop
entire applications.

REXX supports the execution of
system commands, dynamic interpreta-
tion of statements, internal and external
program calls, structured programming
statements (including DO, IF-THEN-
ELSE, and SELECT), expressions that
can operate on either numbers or
character strings, and extensive string-
parsing facilities. Currently, it is avail-
able from IBM only on the S/370 under
VM-CMS. The Mansfield Software Group
markets a version of REXX for the PC
called Personal REXX that is largely
consistent with the SAA procedures lan-
guage specification. Mansfield plans to
modify Personal REXX to eliminate any
inconsistencies with the specification in
the near future.

SAA INTERFACES

SAA has four types of interfaces: data-
base, query, presentation, and dialog.
All four interfaces are provided by
0S/2 Standard Edition or its enhance-
ments, the Presentation Manager and
Extended Edition.

SQL, the database interface, pro-
vides services to define, retrieve, insert,
delete, and update information in a
relational database. With the relational
data model, the user views the database
as a set of tables. Data are organized
into rows and columns similar to rec-
ords and fields. Applications access data
through operations on tables. The
physical structure of the database is
defined separately from the application.
Storing and managing data can be opti-
mized independently without affecting
the application’s portability. (For more
information on SQL, see “Lingua Franca
for Databases,” Richard Finkelstein,
December 1987, p. 52.)

SQL is supported by IBM Data
Base 2 (DB2) release 3 in MVS/XA and
SQL/DS version 2 in VM-CMS. It will
also be supported in OS/2 Extended
Edition 1.1 by the database manager
(due in July). The SAA SQL specifica-
tion was developed with consideration
for the ANSI SQL standard X3.135-1986
and is nearly identical to DB2, SQL/DS,
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and the OS/2 database manager. Inter-
estingly, no precompiler has been an-
nounced for FORTRAN under OS/2 or
for C under MVS and VM. SQL for OS/2
also does not support the GRANT and
REVOKE access control statements.

The query interface will be the
0S/2 Extended Edition query manager.
A partial implementation is available
today in the QMF for MVS and VM.
QMF will be enhanced to conform fully
to the SAA specification by December
1988. The query interface provides in-
teractive services to compose queries
of a relational database and to create
reports containing the answers.

Using a series of menus, users
access and summarize information,
then report the results. On-line assis-
tance is available to guide users in
making their requests. SQL statements
can be executed directly or users can
be prompted to enter all necessary
information to complete the query.
Applications can build and manipulate
queries, procedures, and report specifi-
cations through a subroutine-call inter-
face. Results can be stored and ac-
cessed by other applications.

The full presentation interface,
including windows and graphics, will
be provided by the OS/2 Presentation
Manager. The presentation interface,
structured as a set of subroutine calls,
provides a comprehensive set of func-
tions for displaying and printing infor-
mation, including a windowing system,
interaction via the keyboard and mouse
consistent with the CUA, comprehen-
sive graphics, fonts, limited image sup-
port, plus functions for saving and re-
storing graphics. The graphics functions
are nearly identical to the existing
S/370 GDDM, and the window func-
tions are derived from Microsoft Win-
dows. GDDM will continue to be avail-
able under MVS and VM, but no SAA
windowing system has been announced
for these operating systems.

The dialog interface promotes
interaction between the user and the
application by formatting the screen
and by passing data and function re-
quests from the keyboard or mouse to
the program. It is similar in concept to
“forms packages” used on minicomput-
ers, or Basic Mapping Support (BMS)
in mainframe CICS systems. The dialog
manager displays on-screen panels con-
taining menu selections, help informa-
tion, data requests, and messages. It
also assists the application in perform-
ing input field validation, issuing error
messages, and navigating through the
hierarchy of panels. The dialog inter-
face manages pools of variables that
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TABLE 1: 1BM SAA Publications

PUBLICATION NUMBER
SAA Overview GC26-4341
SAA CUA Panel Design and User Interaction SC26-4351
SAA Writing Applications: A Design Guide SC26-4362
SAA Application Generator Reference SC26-4355
SAA C Reference SC26-4353
SAA COBOL Reference SC26-4354
SAA Database Reference SC26-4348
SAA Dialog Reference SC26-4356
SAA FORTRAN Reference SC26-4357
SAA Presentation Reference SC26-4359
SAA Procedures Language Reference SC26-4358
SAA Query Reference SC26-4349
Intelligent Printer Data Stream Reference S$544-3417
Introduction to Advanced Program to Program Communication GC24-1584
Introduction to IBM’s Open Network Management SC30-3431
Office Information Architectures: Concepts GC23-0765
SDLC General Information GA27-3093
SNA Concepts and Products GC30-3072
SNA Formats and Protocols, Architecture Logic for LU 6.2 SC30-3269
SNA Formats and Protocols, Architecture Logic for Type 2.1 Nodes SC30-3422
SNA Formats and Protocols, Distribution Services SC30-3098
SNA Management Services Overview GC30-3429
SNA Technical Overview GC30-3073
Token Ring Network Architecture Reference 6165877
Transaction Programmer’s Reference for LU 6.2 GC30-3084
X.25 Interface f@r’Attaching SNA Nodes to Packet Networks GA27-3761
3270 Data Stream Programmer’s Reference GA23-0059

The protocols that make up SAA are described in recently released SAA publica-
tions and existing communications and protocols publications. Ultimately, SAA
will be defined by common applications developed by IBM and other vendors.

contain information supplied or used
by the application and it maps their
contents to the screen and keyboard.

Derived from a convergence of
ISPF version 2 and EZ-VU II, the dialog
interface is not totally compatible with
these products, but will be familiar to
users. The SAA Dialog Reference con-
tains a detailed list of the differences.
The OS/2 Extended Edition Dialog
Manager will implement the full SAA
dialog interface specification.

COMMON COMMUNICATIONS

CCS, SAA’s communications component,
includes data streams, application ser-
vices, session services, network node
capabilities, and data-link controls. It
contains subsets of SNA, related prod-
uct features, other architectures, and
international standards. As with the SAA
programming interface, the 11 compo-
nents of CCS have been available in
SAA environments for the past couple
of years. They were identified as “stra-
tegic” in IBM’s Open Communications
Architectures announcement made in
September 1986.

Unlike the programming interface,
which today is largely unavailable, CCS
components are already available in
nearly all SAA environments; however,
IBM’s approach for integrating the pro-
gramming interface and communica-
tions support remains unclear. APIs for
communications differ among S/370,
S/3X, and OS/2, but the current SAA
documentation does not describe ex-
actly how applications will use commu-
nications functions in a standard man-
ner. This year, IBM plans to publish a
reference manual describing the APIs
for program-to-program (LU 6.2)
communications in SAA host systems.
However, APIs for other CCS features
(SNADS, DIA, 3270 data stream, etc.)
remain nonstandard.

Nearly all facets of CCS are directly
related to SNA, which defines sets of
communications functions that are dis-
tributed throughout a network, plus the
formats and protocols that relate these
functions to one another. SNA sets the
rules for interconnecting IBM (and
some non-IBM) computers, terminals,
and applications. It is a huge architec-
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ture, with many possible subsets, some
of which are now obsolete. SAA in-
cludes mostly modern SNA facilities
and omits the obsolete ones.

SNA is comparable in structure to,
but is not compatible with, other net-
work models such as OSI (Open Sys-
tems Interconnection) and Digital
Equipment’s DECNET. The physical
building blocks of SNA are nodes,
which are interconnected by data links.
SNA supports a variety of node types:
large host computers (type 5), commu-
nications processors (type 4), small
computers—or low-entry nodes (type
2.1), cluster controllers (type 2), and
nonintelligent terminal nodes (type 1).

Terminals can be attached directly
to a node, applications can be executed
in a node, or both. Each SNA node
contains a set of functions called physi-
cal unit (PU) services that are responsi-
ble for managing the node. Often, the
terms physical unit and node are used
interchangeably (for example, in the
sentence, “The S/36 is a PU type 2.1.”).

Applications or terminals are asso-
ciated with most SNA nodes. The logi-
cal unit (LU) function translates re-
quests by programs or terminals into
SNA protocols so that they can establish
sessions with other LUs. Sessions allow
temporary logical connections between
pairs of LUs for an exchange of mes-
sages, using protocols that have been
agreed upon. SNA has several types of
session protocols, including application
to printer (type 1), application to 3270
display (type 2), application to 3270
printer (type 3), application to office
printer (type 4), application to applica-
tion (types 6.1 and 6.2), application to
5250 display (type 7), and anything
else—nonstandard (type 0).

The terms session type and LU type
often are used interchangeably (for
example, in the sentence, “My PC sup-
ports LU 2.”). Not all of these session
types are strategic, and several are now
obsolete. SAA clearly indicates which
are strategic (specifically, session types
2 and 6.2), but makes us guess which
ones are obsolete.

NETWORKING WITH CCS

CCS has three basic networking func-
tions: SNA LU 6.2 for communications
between programs, possibly executing
on different machine types; SNA node
(PU) type 2.1 for peer-to-peer commu-
nications among small computers, such
as PCs, S/36s, and S/38s; and SNA man-
agement services for centralized moni-
toring and control of communications
networks. Finally, there are three types
of data links: synchronous data link
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control (SDLC) for medium- and high-
speed links in wide area networks; X.25
to SNA interface for attaching SNA com-
puters and terminals to packet-switch-
ing data networks; and Token-Ring Net-
work for wiring, physical access, and
signaling on LANS.

LU type 6.2, also called advanced
program-to-program communications
(APPC), is a communications protocol
for transaction programs (see “Connec-
tivity Pathways: APPC or NETBIOS,”
Michael Hurwicz, November 1987,

p. 156). LU 6.2 defines a set of verbs
that enable conversations between pairs
of applications. It is a single architec-
ture that spans the entire IBM product
spectrum from PCs to the largest S/370
mainframes, allowing communications
between programs located on any ma-
chine in the network.

LU type 6.2 can be used on any
SAA data link, including SDLC, X.25,
and the Token-Ring Network. The pro-
tocol is designed to use network re-
sources efficiently, to allow program-
ming in high-level languages and to
insulate the application from the tech-
nical details of the network. Unlike
other SNA session protocols, LU 6.2 has
a standardized application interface,
called the protocol boundary, that is
supposed to be consistent across IBM
product lines.

In LU 6.2, two styles of conversa-
tions are allowed: basic and mapped.
Basic conversations have access to the
full set of LU 6.2 features and are in-
tended to be used by privileged pro-
grams written in low-level languages;
they exchange data records directly.
Mapped conversations are intended for
programs written in higher level lan-
guages; they hide some of the details
of the protocol and ensure that the
programs comply with certain protocol
rules. Mapped conversations exchange
information using the general data
stream (GDS), which allows mapping
data from one format to another—for
example, conversion from ASCII to
EBCDIC characters.

The LU 6.2 session type can be
used in all SAA environments as well
as many other IBM products. It is the
communications base for document in-
terchange architecture (DIA), SNA dis-
tribution services (SNADS), and intelli-
gent printer data stream (IPDS). In the
PC, LU 6.2 is provided by the APPC/PC
or OS/2 Extended Edition Communica-
tions Manager. In System/370 MVS, the
protocol is supported by CICS and will
be supported by future VTAM (Virtual
Telecommunications Access Method)
releases. In addition, LU 6.2 protocols

NROFF/PC™

The REAL Thing for DOS

NROFF/PC is a complete
text formatting system for
MS-DOS systems. Including:

NROFF The powerful UNIX
text formatter

A tool to assist
with the layout of
tabular material in
Nroff documents

TBL

MM A comprehensive
Nroff macro pack-
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e Supports any Dot Matrix printer
and many laser printers
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“How to protect your software
letting people copy it”’

By Dick Erett, President of Software Security

by

Inventor and
entrepreneur,
Dick Erett,
explains his
company’s

_ view on the
protection of intellectual

property.
“A even sophisticated
software develop-

ment companies and the

trade press seem to be miss-

ing or ignoring is this:
Software protection must
be understood to be a
distinctively different
concept from that com-
monly referred to as

copy protection.

Fundamentally, software
protection involves devising
a method that prevents
unauthorized use of a
program, without restricting
a legitimate user from
making any number of
additional copies or prevent-
ing program operation via
hard disk or LANs.

Logic dictates that mag-
netic media can no more
protect itself from misuse
than a padlock can lock itself.

Software protection must
reside outside the actual
storage media. The technique
can then be made as tamper
proof as deemed necessary.
If one is clever enough,
patent law can be brought
to bear on the method.

Software protection is at
a crossroads and the choices
are clear. You can give
product away to a segment

crucial point that

S

=~
2
:
|

Hard Disk Installation : Simply copy program disk
to hard disk using DOS Command - Copy A

the program diskette as you wish.

Data Back-ups : Use normal back-up and restore
commands, including backing up sub-directories containing
program files.

rogram Back-ups : You may make as many copies of

Networks : This product may be
works, Follow the same installation
102 of this manual. The Block
with the normal operation of any

Soon all software installation procedures will be as straightforward as this.
The only difference will be whether you include the option to steal your

product or not.

of the market, or take a
stand against the theft of
your intellectual property.

... giving your software
away is fine...”

We strongly believe that
giving your software away
is fine, if you make the
decision to do so. However,
if the public’s sense of ethics
is determining company
policy, then you are no
longer in control.

We have patented a device
that protects your software
while allowing unlimited
archival copies and unin-
hibited use of hard disks and
LANs. The name of this
product is The BLOCK™

The BLOCK is the only
patented method we know
of to protect your investment.
It answers all the complaints
of reasonable people con-
cerning software protection.

In reality, the only people
who could object are those
who would like the option
of stealing your company’s
product.

“...eliminating the ratio-
nale for copy-busting...”

Since The BLOCK allows
a user to make unlimited
archival copies the rationale
for copy-busting programs
is eliminated.

The BLOCK is fully pro-
tected by federal patent law
rather than the less effective
copyright statutes. The law
clearly prohibits the produc-
tion of work-alike devices
to replace The BLOCK.

The BLOCK attaches to
any communications port of
virtually any microcomputer.
It comes with a unique
customer product number
programmed into the circuit.

The BLOCK is transpar-
ent to any device attached to
the port. Once it is in place
users are essentially unaware
of its presence. The BLOCK
may be daisy-chained to
provide security for more
than one software package.

Each software developer
devises their own procedure
for accessing The BLOCK
to confirm a legitimate user.
If it is not present, then the
program can take appro-
priate action.

‘... possibilities. . .
limited only by your
imagination...”

The elegance of The
BLOCK lies in its simplicity.
Once you understand the
principle of The BLOCK,
hundreds of possibilities will
manifest themselves, limited
only by your imagination.

Your efforts, investments
and intellectual property
belong to you, and you have
an obligation to protect
them. Let us help you safe-
guard what’s rightfully yours.
Call today for our brochure,
or a demo unit.”

offware

ecur. I! y
870 High Ridge Road Stamford. Connecticut

inc.
06905

203 329 8870
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are included in APPC/VM. The commu-
nications features of the S/36 and S/38
operating systems currently support LU
6.2, which is also available on other
IBM and non-IBM systems. Although
the architecture is supported in many
environments, very few applications ac-
tually use LU 6.2 directly.

The SNA node type 2.1, also called
low-entry networking (LEN), supports
peer-to-peer communications. LEN al-
lows multiple and parallel SNA sessions
to be established among directly con-
nected type 2.1 nodes. Thus, applica-
tions residing in different LEN nodes
can communicate directly, using LU 6.2
or other SNA session protocols. LEN
can be used on SDLC data links or the
Token-Ring Network. Today, type 2.1
nodes are treated as type 2 nodes in
hierarchical SNA networks. In future
versions of SNA, to be delivered later
in 1988 and in 1989, type 2.1 nodes
will operate in a peer-to-peer mode in
hierarchical networks.

LEN is supported by APPC/PC
today and will be included in the OS/2
Extended Edition communications man-
ager. It operates on the S/38; an en-
hanced form of LEN, called advanced
peer-to-peer networking (APPN), is
available for the S/36. In the S/370, LEN
will be fully supported in future re-
leases of VIAM and NCP (Network Con-
trol Program). LEN also has been im-
plemented on many other IBM prod-
ucts, including Series/1, System/88, RT
PC, 8815 Scanmaster, and the 3820
page printer.

IBM’s approach for managing com-
munication networks is SNA Manage-
ment Services (SNA MS). This architec-
ture defines protocols that enable the
network to monitor error and perfor-
mance data from a central location.
Network management data are col-
lected locally at every SNA node. This
information is forwarded periodically
to a central network management facil-
ity located on an S$/370 host computer.

NetView/PC software performs the
central network management functions,
including the following: automating
operator functions and controlling the
network configuration, collecting and
reporting error statistics, providing
alerts to network operators about criti-
cal errors, monitoring actual response
time as viewed by users, and testing
SNA session connectivity and tracing
session protocols.

NetView/PC runs on remotely lo-
cated PCs to collect information from
non-SNA network components, includ-
ing Token-Ring Networks, telephone
PBXs, non-IBM modems, multiplexers,

APRIL 1988

and other equipment. A customer or
communications vendor can write pro-
grams for NetView/PC to collect data
from a wide range of network compo-
nents. NetView/PC relays these data to
NetView on the $/370 host using LU 6.2
protocols. SNA MS is supported in all
SAA environments.

SDLC, one of the three types of
CCS data links, is a discipline for ex-
changing information across a serial-
by-bit data link using a transparent,
synchronous encoding system. It trans-
ports information directly from one
SNA node to another. The most popu-
lar SNA data link protocol, SDLC has
always been an essential part of that
architecture. It is used regularly on
links ranging in speed from 2,400 bits
per second to more than 256,000 bits
per second, and is available in all SAA
hardware environments.

The second data link, the Token-
Ring Network, consists of a wiring sys-
tem, a set of communication adapters
(stations), and an access protocol that
controls the sharing of the physical
medium by the stations attached to the
local-area network. The token-ring ar-
chitecture is based on the IEEE 802.2
and 802.5 standards (see “The Token-
Ring Solution,” J. Scott Haugdahl, Janu-
ary 1987, p. 50 and “The Token-Ring
Solution, Part 2,” same author, Febru-
ary 1987, p. 158.) Although the Token-
Ring Network is supported by all SAA
environments, S/3x implementations,
connected via an attached AT, have
significant performance limitations.

The third data link, X.25, is a
CCITT (International Telegraph and
Telephone Consultative Committee)
standard for connecting computers and
terminals to packet-switching data net-
works. IBM has defined standard proto-
cols for interfacing SNA networks to
X.25. These protocols are documented
in IBM’s The X.25 Interface for Attach-
ing SNA Nodes to Packet-Switched Data
Networks: General Information. Using
this interface, the X.25 network appears
as a series of conventional leased or
switched lines to the SNA network. The
interface contains several complex pro-
tocols, including qualified logical link
control (QLLC), which lets packeted
SNA protocols be carried transparently
by the X.25 network. QLLC is sup-
ported today in S/370, S/36, and S/38,
and will be included in enhancements
to OS/2 Extended Edition.

CCS APPLICATION SERVICES

CCS also provides substantial data for-
matting and application services. It sup-
ports three types of data formatting:

8-BIT CARDS

YOUR NETWORK'S
THROUGHPUT?

Here’s the solution!

16-Bit ARC-CARD/AT™ For
AT COMPUTERS

16-Bit ARC-CARD/MC™ For
PS/2™ Micro Channel™ Computers

One of the knottiest problems
in network configuration is
finding the right boards to
maximize throughput. Thomas-
Conrad’s 16-bit cards make the
difference.

> Highest performance available for
ARCNET“ LANs

> True 16-Bit data bus interface
» Up to 50% faster than 8-bit boards

> Works with EGA, EMS, 3278/79
Emulation Adapters. . .allin the
same workstation or file server

100% Burn-In, 2 -Year Warranty

THOMAS-CONRAD CORPORATION
Connecting to the Future

8403 Cross Park Drive, Suite 1C,
Austin, Texas 78754

800-332-8683

(In Austin, Texas, call 836-1935)

ARCNET is aregistered trademark of Datapoint
Corp. PS/2 Micro Channel are trademarks of
International Business Machines Corporation.
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3270 Data Stream, for mainframe dis-
play terminals and printers; document
content architecture (DCA), for word
processing documents and electronic
mail; and intelligent printer data stream
(IPDS), for electronic page-printer
graphics. Two sets of applications ser-
vices are included: SNA distribution
services, (SNADS) for store-and-forward
transmission of files and documents;
and document interchange architecture
(DIA) for exchanging electronic mail
and documents among office automa-
tion products.

The 3270 Data Stream contains
data and commands for controlling and
formatting information on IBM 3270
display terminals and printers. It has
been a standard method of communi-
cating with terminals connected to
S/370 mainframes for many years and is
supported by virtually all communica-
tions software, including TSO, CICS,
IMS, NetView, and VM. It is used with
SNA LU 2 session protocols.

Most mainframe application prod-
ucts communicate with 3270 terminals
and, therefore, use the data stream.
Such applications will also be encoun-
tered frequently in SAA. The 3270 Data
Stream is widely implemented for ter-
minal emulation and file transfer in the
PC environment and will be supported

in OS/2 Extended Edition. The S/3x
family primarily uses the 5250 Data
Stream today, but S/3x also supports
3270. The 5250 Data Stream will still
be supported, but not as part of SAA.

DCA, which defines the representa-
tion of a text document, allows docu-
ments to be exchanged between dis-
similar word processors and other of-
fice systems software. It has two docu-
ment formats: revisable form text (RFT)
and final form text (FFT). RFT is in a
form that can be edited; the recipient
of the document can modify the text
easily because all word processing
control commands remain intact.

FFT cannot be edited, but is easily
printed or displayed by a nonintelligent
display or printer. Documents are con-
verted easily from RFT to FFT, but not
from FFT to RFT. DCA is supported in
nearly all modern IBM word pro-
cessing, electronic mail, and office au-
tomation products. It also has become
an unofficial standard for document in-
terchange among non-IBM word pro-
cessing vendors, including WordPerfect,
Microsoft, NBI, Wang, and DEC.

IPDS is a page-definition language
that communicates with all-points-
addressable (APA) printers. It handles
pages containing high-quality text, ras-
ter images, vector graphics, and bar

Personal REXX:
The batch alternative.

Personal REXX is a powerful general-purpose
language bringing mainframe command and
macro language capabilities to the PC.

Now.

Personal REXX offers you:
A superset of IBM CMS REXX.

procedures.

Compatibility with IBM SAA REXX
command language.

Windowing and menu support.

Easy prototyping.

The ability o interface with KEDIT text
editor, and other applications.

Personal REXX runs on the IBM PC,
AT, PSI2, and true compatibles
using DOS 2.0-DOS 3.3. With
Personal REXX, you can enjoy the
many benefits of the macro
language of the future. Today.

MANSFIELD

PO. Box 532
Storrs, CT 06268
(203) 429-8402

Personal REXX Version 4.60 available at $125 plus $3 shipping. MC, VISA, American Express.
KEDIT is o trademark of the Mansfield Soffware Group, Inc.; IBM, IBM PC, AT, and PS/2 are trademarks

of International Business Machines.

The ability to develop powerful batch
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codes. IPDS allows pages to contain a
mixture of these elements, thereby
easily printing compound documents.
IPDS is IBM’s equivalent to page-defini-
tion languages, such as Xerox’s In-
terpress and Adobe’s PostScript. It is
independent of communication proto-
col and works well with LU 6.2. The
IBM 3820 laser page printer uses IPDS
with the LU 6.2 protocol residing in an
SNA type 2 node. IPDS is currently
supported in $/370 environments.

SNADS distributes data within an
SNA network using a store-and-forward
methodology and a decentralized user
directory. It does not require direct
SNA sessions between the originating
node and the destination node. The
originating node can send the data to
an intermediate SNADS node that
stores the data, then passes them to the
next SNADS node, until the data reach
the destination node. SNADS allows
data to be sent to multiple recipients
and supports an addressing structure
that allows user groups, each with
many users, on multiple SNADS nodes.

In essence, SNADS is a standard
file-transfer protocol for SNA. It is used
currently in office systems products for
document distribution and electronic
mail. SNADS uses LU 6.2 and has been
implemented in DISOSS/370, S/36, S/38,
and various office products, but not in
the PC as yet.

DIA defines the protocols and data
streams to exchange documents and
messages through an electronic mail
network. Four sets of services are de-
fined: DIA session, document distribu-
tion, document library, and application
processing. DIA sessions are connec-
tions among DIA nodes that provide
distribution, library, and application
processing services in a cooperative
manner using SNA protocols.

DIA also has services for sending
and receiving messages or documents,
filing documents in a library, searching
the library, and running applications
that create or print documents. The
architecture is implemented in
DISOSS/370, Personal Services/36 and
38, and PS/PC. DIA and SNADS operate
together in DISOSS and certain other
products. This pair of architectures is
functionally equivalent to (but incom-
patible with) the CCITT X.400 elec-
tronic mail standard.

AN AMBITIOUS EFFORT

SAA is a very ambitious effort to inte-
grate several divergent IBM systems
into a consistent and cohesive pro-
gramming environment. Considering
the differences among S/370, S/36, S/38,
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Application Development

Fully Integrated: ZIM 3.0 is the most comprehensive 4GL application
* Interactive forms development system available today, offering complete
design micro-to-mainframe application portability (with no code
* Application changes). ZIM's elegant, procedural language permits
generator everything from simple queries through to complex
* Menu generator database operations and provides capabilities for
* Active dictionary comprehensive data extraction, manipulation and
* Advanced presentation.
debugging aids ZIM has won accolades from professional application
* Programming developers worldwide who appreciate a barrier-free
language interface development environment that delivers optimum
* Report writer / performance on every major technological platform.
specifier ZIM is supported by an ever-growing family of companion
* Entity-relational products like NIVA's Guide to ZIM (a novice-to-expert
(ER) dbms learning and reference text), ZIM/ISQL which allows queries
* Runtime systems based on SQL syntax, Runtime and Query-Runtime
* Multi-level security systems and ZIMPLE, an add-on module that permits easy
use, allows end-users to create their own simple
Completely applications, ad hoc queries or paint their own reports (used
Portable: with ZIM or Query Runtime).
* PC- MS-DOS Around the world, from Australia to Europe, ZIM Service
* Novell, MS-Net Centers and Distributors stand ready to supply and assist
* UNIX, QNX, XENIX any ZIM user.
*VAX/VMS Already an integral part of data management in national
*IBM VM/CMS governments, international banks, financial corporations
and thousands of other applications ZIM welcomes you to
Advanced the world of serious application development.
Architecture:
: 2% 3 For more information call today!
-| base
oas modelling 1-800-267-9972 (U.S.)

(613) 727-1397 (Canada and Overseas)

<<< >> Distributor and VAR Inquiries Welcome

Designed With Professional
Developers In Mind!
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EASYFLOW

n on-screen flowchart processor that knows about flowcharts - not just

another ‘screen draw’’ program that makes you do most of the work.
EAsYFLOw is a powerful full-screen graphics program dedicated to flowcharts
and organization charts. With it you can quickly compose charts. More
important, you can easily modify charts so they are always up to date.

» Automatic: Fully automatic text centering within shapes, both horizontally and
vertically. Fully automatic line routing & re-routing.

» Fast: Written in assembly language for speed.

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your
printer? EAsyFLow automatically breaks the chart up & prints it in page size pieces.

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered.

» User friendly: Don’t take our word for it. PC Magazine* says ‘‘EASyFLow lives
up to its name. It's hard to imagine any easier and more flexible way to produce
basic and even complex flowcharts’’.

» Mouse: Optional but fully supported.

» It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP
LaserJet, LaserJet-Plus and many others.

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters.

> It works: We are contractually prevented from mentioning the name of the “‘big
eight” accounting firm that purchased a world-wide site license, but we can tell
you that they spent months evaluating all available flowcharting packages before
choosing EASYFLOW.

» Rush delivery: Order by noon today (eastern time) and we’ll have it to you by
courier tomorrow™*. Rush delivery charge is $15.00 (instead of $2.00) and is
available only in USA & Canada.

» Documented: 100 page manual plus over 150 screens of context sensitive help.

EasyFLow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory,

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible

adapter card.

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment

by M.0., cheque, VISA, Mastercard or Company PO.

* March 10, 1987 issue, page 278.

** Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations.
Remote destinations take longer.

}

Mailroom Central files:
sends to No complete
central files [—> "Lost Order"
by Sam form
Yes
; —> In addition to logging
the complaint, the search
Unit A Log Complaint unit copies the complaint

for managers as well-

The chart fragment above was produced on an HP LaserJet-Plus and is actual size and
unretouched. Publication quality charts like this can be produced using only minutes of preparation
time and seconds of print time.

HavenTree Software Limited Order Desk: 1-800-267-0668
PO Box 1093-N- Information: (613) 544-6035 ext 48
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632
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and the PC, and the complexity of each
of these systems, developers would rea-
sonably expect the full implementation
of SAA to take a few years, even for a
company as big as IBM. Therefore, it is
not surprising that SAA was not com-
plete at its announcement date.

Clearly SAA is targeted at the cor-
porate marketplace and would be inap-
propriate for applications intended for
home or educational use. The econom-
ics are crucial; in the PC environment,
SAA will require OS/2 Extended Edi-
tion, and therefore at least an 80286
microprocessor with a high-resolution
display adapter and 2MB or 3MB of
memory. This combination is costly
and might rule out using SAA for PC
applications of a general nature. On
the other hand, OS/2 may be accepted
quickly by the marketplace and such
configurations may be commonplace
in two or three years.

The S/370 SAA environment proba-
bly will arrive shortly after OS/2. This
will be good news for distributed ap-
plications involving both PCs and main-
frames. However, portability between
S/370s and PCs will be less than per-
fect. Expect major differences in win-
dowing and user interaction tech-
niques. Mainframe SAA applications that
perform transaction processing in CICS
and IMS/DC will not be able to use
many SAA features, including the pro-
cedures language, query interface, dia-
log manager, and presentation inter-
face. However, an SAA PC application
can communicate with a CICS or IMS/
DC application using the CCS.

The status of SAA on the S/36 and
S/38 is unclear. Although these prod-
ucts are mentioned in SAA documenta-
tion, no details are presented. $/36 and
S/38 are very different from the S/370s,
PCs, and each other. Portability has
been a major problem in the past, and
very few SAA-compatible facilities are
available in S/3x environments today.
IBM may be omitting the details con-
cerning SAA support of S/3x simply
because the specifications are still
being developed or to protect informa-
tion about planned S/3x follow-up or
replacement products. Regardless, SAA’s
S/3x implementations will probably be
delayed well beyond S/370 and the PC.

Judging SAA compliance will be
difficult. In many respects, the standard
is not absolute, especially in the CUA.
Although SAA contains numerous man-
datory requirements, they are not al-
ways stringent, and many features re-
main optional because of architectural
differences among SAA environments.
For example, it is impractical to apply
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Through Rain, Snow, Sleet, Hail, IBM,
Novell, 53Com and Banyan LANs, Remote
Sites, Bridges and Public E-Mail Systems...

X The Network Courier delivers!

If You’re A LAN User, Chances Are You’ve Already
Heard Of The Network Courier. After All, The Network Courier
Has Become Accepted As The Industry-Standard LAN Electronic
Mail Package. But, You May Not Yet Have Heard OfIts
Power To Take Your Messages Outside Of An Individual LAN.

We’ve added the links that can
make LANSs a solid part of your
corporate-wide E-Mail network.
The new Inter-Network Courier
provides transparent connectivity
between all types of NetBIOS com-
patible LANSs, including IBM, 3COM,
Novell, Banyan and Ungermann-
Bass. There is even a Network
Courier module that links LAN users
and IBM PROFS users together.

To go beyond your internal
organization, Network Courier offers
gateways to the world of public
E-Mail, through systems such as
MCI Mail.

Our recently completed Remote
User version now allows even the
most remote individual PC to call
into your LAN “post office;’ via
modem, from anywhere.

And, whichever version you’re
using...whether it's user-to-user
E-Mail within a LAN, Inter-Network,
or via public E-Mail system...your
users can attach anything from
spreadsheets to DOS programs along
with their messages.

For More Information On
The Network Courier, Phone:
800-663-8935

Dealer Inquiries Invited.

Consumers Software is the original
developer of The Spreadsheet
Auditor, and the producer of Duet,
the new on-screen printer control
software that offers sideways back-
ground printing.

:E THE Network
—COURIER.
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Of Course, Connectivity Is Only
Part Of The Story. Here Are
Some Of The Features That Have
Made The Network Courier User
Base Look Like A Who’s Who Of
Fortune 500 Companies:

» “pop-up” mail monitor so you don't have to leave
your current application to send and receive mail
» Basy to use intuitive interface. On-line help provided.
« Attach up to ten DOS files to a message. Cut and
Paste from any ASCII file.
e Multiple priority levels, including registered (receipt
delivery) mail
» Compatible with CCITT X.400 international E-Mail
standard
» Mail transfers transparently between LANs of
different types (e.g., Novell and 3Com)
« Gateways to mainframe mail systems
e Gateways to public E-Mail systems
o Supports dial-in from remote users in the field

More experts have endorsed The Network Courier
than any other LAN product. The Network Courier is
licensed and/or re-sold by AT&T, Tandy, Ungermann-
Bass, ACT, Univation and many others.

Consumers Software Inc.
736 Chestnut Street, Santa Cruz, CA 95060



THE PROGRAMMERS SHOP

helps save time, money, and cut frustrations. Compare, evaluate, and find products.

FREE Catalogs and Guarantee

Whether you're searching for an obscure product no
one seems to know about. or you just want to know
which of 5 competitors makes the most well-regarded
product, our catalogs make finding software easier.
- Comprehensive Product Listing. filled with
over 1,000 products.

- Popular Programmer’s Tools. containing the
most-requested titles (over 300 in all) from
each category.

- Dbase Programmer’s Catalog with over 60

development tools.
We'll also help you select products with free advice or
literature. Plus full guarantee on any recommended
product. Mention “PT488.™

Call to request a catalog or information today.

Our Services:
+ International Sales Desk * Dealers Inquiry
+ Compare Products * Newsletter
+ Helpfind a Publisher * Rush Order
+ Evaluation Literature FREE * Over 700 products

+ National Accounts Center

* Programmer’s Update

C Language-Compilers

AZTEC C86 - Commercial PC $499
C86 PLUS - by CI MS $359
Datalight Optimum - C MS § 99
High C Optimizing Compiler =~ PC Call
Instant-C/16M PC Call
Lattice C - from Lattice MS $259
Microsoft C 5.0 - Codeview Special*
Microsoft Quick C Special*
Turbo C by Borland PC $ 67

C Language-interpreters
C-terp by Gimpel - full K & R MS $219

C Trainer - by Catalytix PC $ 89
Interactive C by IMPACC Assoc. PC $189
Run/C Professional MS $145
Run/C Lite MS $ 79
Turbo C-terp PC $119

C Libraries-Files

BTree - Source, no royalties MS $ 69
CBTREE - Source, noroyalties MS $129
ctree by Faircom - no royalties MS $309

rtree - report generation PC $239
dB2C Toolkit V2.0 MS $249
dbVISTA - Source Special*
dBx - translator MS $299

C Libraries-General

LA PDARABDHHAPH
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Blackstar C Function Library PC $ 99
C Tools Plus - V5.0 PC $ 99
C Utilities by Essential PC $119
Greenleaf C Sampler PC $ 69
Greenleaf Functions PC $129
LIGHT TOOLS by Blaise PC $ 69
Turbo C Tools by Blaise PC $ 99

C-Screens, Windows, Graphics

C Worthy Interface Library
dBASE Graphics for C

ESSENTIAL GRAPHICS - fast PC $185
GraphiC - new color version PC $279

Greenleaf Data Windows PC $155

w/source PC $259
Terminal Mapping System PC $279
TurboWINDOW/C - for TurboC PC $ 75
View Manager by Blaise PC $199
Vitamin C - screen [/O PC $159

VC Screen PC $ 79
Windows for C - fast PC Call
Windows for Data - validation PC Call
ZView - screen generator MS $139

Note: All prices subject to change without notice. Mention this ad. Some
prices are specials. Ask about COD and PQs. Formats: 3" laptop now
available, plus 200 others. UPS surface shipping add $3/item.
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Your Source for Debuggers

Embedded code, C, Asm. Whatever you write,
chances are it doesn’t run right the first time.

For clear windows on your code, consider these
professional tools. Recover from even frozen
machines, debug at high level, and keep inter-
activity in the debugging process. Mention “PT488"
for the special prices at right.

Call one of our Tech Reps for help choosing
TODAY.

Order before 4/30/88 and mention *‘PT488”

for these Special Prices:

List Normal SPECIAL

C Sprite by Lattice $ 175 $119
DBug III - for dBASE $ 195 $179
Periscope I-incl. board $ 345 $275
Periscope Il-incl. switch  $ 175  $139
Periscope ITI-10

MHZ version $1095  $795
SoftProbe II/TX-Rom $ 750  $695
TURBOsmith-TurboPas $ 99 $ 79

$ 99
$159
$255
$119

$749
$599
$ 59

RECENT DISCOVERY

FoxBASE 386 by Fox Software.
Single-user development package.
Interactive dot-prompt mode, FOXBIND
utility, on-line help, full manual,
pseudo-compiler. Address up to
16M RAM. PC $519

DataBase & File Management

Advanced Revelation PC $ 779
Clarion DBMS PC, List $ 695
CQL - Query System - source PC $ 359
DatakFlex by Data Access PC $ 595
DataFlex multiuser PC $1049
Magic PC PC $ 169
Paradox - original PC $ 369
Paradox V2.0 List: $725 PC $ 499
DBASE Language
Clipper compiler PC '$ 399
dBASE III Plus PC $ 399
dBASE I1I LANPack PC $ 649
DBXL Interpreter PC $ 99
FoxBASE+ - V2.0 MS $ 259
Quicksilver Diamond PC $ 369
DBASE Support
dAnalyst PC $ 219
dBASE Tools for C PC $ 65
dBRIEF with BRIEF PC Call
dBC III by Lattice MS 169
dBug III MS 179

Documentor - dFlow superset
FORCE III - Dbase compiler PC
Genifer by Bytel-code generator  MS
QuickCode III Plus MS
R&R Report Writer MS
Seek-It - Query-by-example  PC
Silver Comm Library MS
Tom Rettig’s Library PS
Ul Programmer-user interfaces PC

Editors for Programming

BRIEF Programmer’s Editor PC  Call
de - EMACS-style PC § 65
Epsilon - like EMACS PC $ 149

ME Macro Editor - Source PC $ 79

PC/VI - by Custom Softwarc MS $ 109
Personal REXX - V1.6 PC § 99
SPF/PC - Version 2.0 PC $ 179
Vedit PLUS MS $ 129

*Mention “Special PT488” and get both
a good price and FREE Software!

Call for a catalog, literature, and solid value

300-421-8006
THE I’I{(DGIKAMMIER’S SHOP ™
Your complete source for software. services and answers

5-P Pond Park Road, Hingham, MA 02043
Mass: 800-442-8070 or 617-740-2510  5/gg

RECENT DISCOVERY '

Halo ’88 - Update includes scanner
control/scanned image manipulation, 144
devices supported, PS/2. Virtual Raster
Interface for EMS. New languages Turbo

C, BASIC, MS QuickBasic.

PC $229

Fortran & Supporting

50 More: FORTRAN

Fortran Addenda

I/O Pro - includes No Limit
MS Fortran - 4.0, full *77
PC-Fortran Tools-xref, pprint
RM/Fortran

Scientific Subroutines-Matrix

Other Products

ASMLIB - 170 + routines
Back-It by Gazelle

Baler

CO/SESSION - remote access
Dan Bricklin's Demo II

Disk Technician-smart upkeep
Fast Back Plus

Flash-Up

Interactive Easy Flow V5.0
Link & Locate - Intel tools
Mace Utilities

MKS Trilogy

PC-Metric - analyze complexity
PC/Tools Deluxe-by Custom
Plink 86 PLUS - overlays
PVCS - by Polytron
R-DOC/X

risC by IMSI - H.A.L.
Sapiens Make

Source Print - V3.0

Tree Diagrammer

Visible Computer: 8088
WKS Library by Tenon

Translator

dB2C - requires toolkit

RTC PLUS by Cobalt Blue
Sof TRAN - Translation Lang.
TP2C

Turbo-to-C-Tools by TGL

PC $125
MS $119

MS $ 89
PC $ 69
MS $275
Special *
MS $135
MS § 75
MS $155

Xenix/Unix

C-Terp by Gimpel Software
Cobol - by Microsoft

Fortran or Pascal-by Microsoft

FoxBASE +

Panel Plus

RM/Cobol

Xenix Complete System 286

Xenix Development System 286

FEATURE

$379
Special *
Special *
$649
$535
$959
$999
$499

CLEAR by Clear Software - Clarify
Logic for Enhancement, Analysis, and
Review. Graphical flow of control

for dBASE.

HP $135

MS $89

—— - -




SAA STANDARD

the same standard for screen format-
ting to both a PC application and a
mainframe application because a PC is
more flexible and powerful in screen
formatting. However, a PC application
using mainframe-style user access tech-
niques complies with SAA and would
be highly portable.

Alternatively, an application might
conform to SAA in only some areas.
Virtually all applications will have func-
tions not defined by SAA. For example,
operating system command languages
and job control languages, except for
REXX, are not included in SAA, but are
necessary to run an application. Such
functions will not disqualify an applica-
tion from SAA compatibility.

Suppose a vendor develops a
product that conforms to the CUA, but
also uses asynchronous communica-
tions. Is it compatible with SAA or not?
There is no official SAA stamp of ap-
proval—a marketer can claim SAA
compatibility, and a purchaser either
believes it or not.

For the next two or three years,
IBM will be busy delivering SAA soft-
ware products. However, it may pause
to consider possible enhancements to
the architecture to address a few obvi-
ous shortcomings. First, it seems odd
that IBM did not provide a complete
implementation of SAA in the IMS/DC
and CICS transaction processing envi-
ronments in System/370. A large per-
centage of business applications is exe-
cuted under CICS, and these must co-
operate with applications running on
the PC, S/36, and S/38.

Second, some of the SAA docu-
mentation is redundant, ambiguous,
and heavy with marketing rhetoric, but
light in useful information. (“Many
other IBM systems and products will be
offered outside the Systems Application
Architecture, ensuring that customers
with environment-specific business re-
quirements will continue to have those
needs satisfied . . . ). Fortunately, even
though they do contain a measure of
such double-talk, the manuals are rea-
sonably well written and can be easily
read and understood by people who
are unfamiliar with IBM jargon.

SAA also needs to include better
tools for PC connectivity. LU 6.2,
SNADS, and DIA have been available
for several years, but have not become
popular, partly because they are diffi-
cult to use and do not fit well into the
PC environment. The 3270 Data Stream
is popular, but limited in performance
and function. Although more effective
and easier-to-use PC connectivity is
badly needed, SAA does not address
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this issue directly. It does, however,
provide useful building blocks, such as
APPC, LEN, and the Token-Ring. Missing
from SAA are higher level functions,
such as distributed databases and good
file sharing.

The new architecture has the po-
tential to improve portability and con-
sistency in IBM and other applications
software. It offers many benefits to
IBM and its customers, with few risks.
Third-party application developers must
carefully weigh the risks and rewards
to determine whether SAA develop-

ment is warranted. Although it clearly
is suitable for many applications that
are marketed to corporations, in some
cases other alternatives for developing
portable software, such as UNIX or OSI
networking, may be more appropriate.
Nevertheless, IBM has a strong track
record and the marketing muscle to
make SAA very successful.

Dennis Linnell is president of Gate Technol-
ogy Inc., a consulting and software develop-
ment firm in McLean, Virginia. He special-
izes in IBM systems architecture.
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MICRON

TECHNOLOGY, INC.

S
B Fully supports EMS 4.0 and EEMS
B Purchase 2 MB mothercard and 2 MB daughtercard separately or together
to fit in a single slot!
B Designed to work with 80286 and 80386 based systems
B Fully populated and tested with 2 or 4 MB of memory
B Pprovides expanded and/or extended memory operation
B Automatically configures cround bad memory
B Compatible with DOS, OS/2, UNIX cnd XENIX operating systems
B Operating speeds up to 8 MHz zero wait-state cnd 12 MHz with one wit-state
B Backfills conventional memory to 640KB
B Data is parity protected
B Easy-to-use installation and configurction software—no switches to set!
B RAM diagnostics, RAM disk and print spooler software included
B Werranted for 2 years to registered users
B Each bocrd is tested under a wide range of environmental conditions to
insure high reliability ond quality
B Moade in the USA
Micron Technology, Inc.
Systems Group
2805 East Columbia Road
Boise, Idaho 83706
1-800-MICRON-1
(208) 386-3800
IBM PC, XT, AT and O5/2 are of IBM C UNIX is a of Bell L XENIX isa

of Microsoft C¢
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A beneficial side effect, or in some cases the raison d'etre,

of LAN, is electronic mail. Third-party E-mail products belp
manage this fast-growing connectivity application.

ommunication, as any manage-

ment consultant is likely to tell

you, is key to the success of al-
most any organization. That is why
electronic-mail systems, commonly
called E-mail systems, have the poten-
tial to change the way we interact with
one another in the workplace.

LAN-based E-mail systems allow
computer users to exchange informa-
tion quickly and easily over a local area
network. In their most sophisticated
form, these systems provide a large
array of transfer functions for the ex-
change of documents, binary files,
graphics, and such exotic data as voice
messages and video images.

Human communications, both in-
ternal and external to an organization,
can be considerably improved with
E-mail. Its users often become
zealots—firing off mail on diverse sub-
jects to co-workers regularly. A widely
recognized benefit of E-mail is its abil-
ity to reduce the number of unwanted
interruptions that office workers expe-
rience during work. E-mail does not
reduce interpersonal communications;
rather, it augments it Office workers
can have face-to-face contact when ap-
propriate and use electronic messages
as a supplement.
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STEVEN S. KING

E-mail’s ease of use and low cost
make it a natural connectivity applica-
tion—and one that in many cases will
improve the effectiveness of other ap-
plications on the LAN. E-mail systems
are deployable on the standard net-
work platforms such as IBM PC Net-
work, Novell NetWare, and Unger-
mann-Bass Net/One.

LAN E-mail products can be di-
vided into two general groups: those
provided by LAN vendors and usually
sold with the network operating system
(NOS) for an additional cost; and those
developed by third-party vendors,
which consist of only E-mail functions
and support a variety of different LANSs.
Examples of the first category are Ban-
yan's Mail and 3Com’s 3+Mail. (Also
included in this category is Action
Technologies’ Coordinator, which is
distributed by Novell, but runs on any
LAN that supports DOS. The Coordina-
tor is actually a set of integrated work-
group productivity applications, one of
which is E-mail.)

Major representatives of the sec-
ond category of E-mail products in
terms of market share and sophistica-
tion of features are Higgins Mail from
Conetic Systems Inc., The Network
Courier from Consumers Software Inc.,

and cc:Mail from PCC Systems Inc.
These three products will be reviewed
in part 2 of this article.

LAN-based E-mail comprises just
one of the three major segments of the
E-mail industry; the others are host-
based and public. Host E-mail systems
include products such as IBM’s Profes-
sional Office System (PrROFS) and DEC'’s
All-In-1; they run on mainframes and
minicomputers and are important com-
ponents of their manufacturers’ office
automation offerings. Public E-mail is
provided by communications-oriented
companies such as Western Union,
MCI, and AT&T; it is accessible through
telephone lines from any computer or
terminal that supports asynchronous
ASCII transmission.

A LAN E-mail system supports PC
users on single or multiple LANs, with
possible connections to host and public
systems. If well designed, LAN E-mail
can provide small work groups or hun-
dreds of users with dependable mes-
saging and file-transfer functions. The
software is cost effective because it
does not require special equipment; it
uses LANs and PCs already in place.

When comprised of multiple LANs
on geographically dispersed sites,
E-mail systems can grow quite large.
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E-MAIL ARRIVES

Some implementations support more
than 1,000 PC users on geographically
distributed networks and stand-alone
PCs—all unified in a single electronic-
transfer system.

POST OFFICE SYSTEM

E-mail terminology uses convenient
metaphors—post office, mailbox, letter.
The post office is the basic building
block of any LAN-based E-mail system.
A single post office typically services 10
to 40 users or the total number of
login accounts on a file server. Large
systems consist of numerous intercon-
nected post offices.

For use on one LAN, post-office
software does not require a dedicated
node. The software consists of a collec-
tion of programs residing on the file
server, including a multiuser data man-
ager, administrator program, end-user
program, post-office communications
program, remote mail-user program,
and, optionally, a gateway program.
Multiuser data manager. The center-
piece of post-office software is the
multiuser data manager, which receives
mail messages from users, stores them
for the intended recipients, or forwards
them to other post offices. The mail
database, or message base, can grow
quite large, in some cases as much as
100MB. When many users store and
retrieve mail messages concurrently,
access times and the integrity of E-mail
data files become issues.

E-mail data managers achieve good
performance by indexing the message
base and, in some cases, by hashing
related files such as the user name di-
rectories. Record locking can further
increase performance and preserve file
integrity. The three E-mail packages
reviewed in part 2 of this article per-
form record locking with the lock-
byte-range interrupt 21 function in
DOS 3.1 or later. This ensures compati-
bility with all PC LANs that support
those versions, allowing E-mail systems
to bridge LANs from different vendors.
Administrator program. The viability of
an E-mail system is to a large extent
determined by the functionality of its
administrator program. This program is
run by a person designated as the mail
administrator (usually the network su-
pervisor), who manages the message
base and user accounts, or mailboxes.
The administrator program also pro-
vides facilities to configure inter-post-
office communications and to print
activity reports.

Because mail systems tend to grow
rapidly and change often as work
groups evolve, the mail administrator
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must have accurate knowledge of the
systems structure so that its parameters
can be modified without adverse re-
sults. Full-featured mail software pro-
vides administrative utilities and report-
ing to assist the mail administrator in
managing the system.

End-user program. The end-user pro-
gram, which runs on the LAN work-
station, provides a menu-driven envi-
ronment in which the user creates,
sends, receives, and manages mail. Its
main elements are a full-screen editor
for creating messages, a menu system

T/ae centerpiece of post-
office software is the multi-
user data manager, which
receives, stores, and for-

wards messages.
T I

with mail-management functions such
as deleting old messages, and a direc-
tory of local and remote mail users.

Additionally, the end-user program
provides a dependable file-transfer sys-
tem for binary DOS files such as word
processing documents, spreadsheets,
and graphics data. DOS files in this
context are termed attachments and
can accompany any message generated
by the E-mail system. Message can
mean text created internally by a mail
system’s editor or the combination of
this text and any attachments.
Post-office communications program.
Full-featured E-mail systems provide a
program that uses a dedicated network
PC, or mail server, to perform commu-
nications services for the post office.
One of the most important tasks of the
post-office program is to exchange mail
with other LAN-based post offices.
Three types of post offices can ex-
change mail with each other via a mail
server: those on the same LAN; on an-
other LAN connected through an inter-
network link; or on remote LANs con-
tacted via a modem.

A mail server is unattended and
cycles through its mail rounds at pre-
determined intervals. A single dedi-
cated mail server can manage the ex-
change of mail messages among many
local post offices, remote post offices,
and remote users.

Remote mail-user program. Remote PC
users who are not on a LAN run a pro-
gram that allows them to compose mail

and attachments locally and exchange
them with LAN mail users. A remote
mail user receives the same services as
a LAN mail user: full-screen editor, user
name directory, and mail-management
functions. When mail messages and at-
tachments are ready for sending, a mo-
dem transfer is performed with the
post office via the mail server. The
most advanced remote mail programs
allow mail to be sent and received as a
background process while the PC is
used for foreground applications.
E-mail gateway program. E-mail vendors
provide an add-on gateway program to
allow a post office to exchange mail
with dissimilar mail systems, such as
host-based or public E-mail systems.
With this gateway in place, mail users
on dissimilar systems are displayed in
the LAN E-mail system’s name directory
and can receive mail and attachments.
The differences in message and trans-
mission formats among the different
mail systems are transparent to mail
users. Depending on the implementa-
tion technique, gateway software can
run on a mail server with post-office
communications or on a separate dedi-
cated network workstation.

ADDRESSING THE MAIL
For a LAN E-mail system to be effective,
it must allow users to identify post of-
fices, mailboxes, and other E-mail com-
ponents with familiar names. A name
service provides users with a set of rec-
ognizable names that are consistent
across the extended E-mail system. The
name service conceals routing and
communications complexities from
users. The public name directories in
E-mail programs, which display the
names of active mail users, are derived
from name-service tables. In its most
developed form, a name service lets a
user address mail to another user or
group of users with a convenient name,
whether the intended recipient is local
or remote. The LAN administrator—the
name authority—is responsible for
configuring the name service.
Associated with a name-service
name is a logical address that identifies
site, network, post office, or other loca-
tion specifics to the mail system. Logi-
cal addresses are recognizable names,
such as AtantaPO or Headquarters. The
logical address of LAN-based E-mail
users is usually their home post office.
Names and their logical addresses
are used in the routing process that
delivers the E-mail. Routing entails the
translation of the logical address into a
path or route through which an entity
can be reached. Routing tables map
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logical addresses to physical addresses
such as network IDs and DOS directory
paths. The physical address of a post
office is the network path of a specific
file server or, in the case of a remote
post office, a phone number.

The naming process in LAN E-mail
systems can follow one of two conven-
tions: the E-mail software can supply its
own name service, which it uses inter-
nally and does not share with other
application software; or the E-mail sys-
tem can use the name service sup-
ported by the LAN vendor, which is
closely tied to the NOS and is shared
by other applications.

In the first scheme, the mail ad-
ministrator must create accounts for
mail users independently of the user
accounts maintained by the NOS. This
separate name-service approach means
that when a user is added to a LAN, the
tables of both the NOS and the E-mail
name service must be modified before
the new user can access the mail pro-
gram. Third-party E-mail products typi-
cally maintain their own name services.

The second E-mail naming ap-
proach uses the NOS’s user, group, and
server names, resulting in little or no
redundancy. E-mail packages from LAN
vendors such as 3Com and Banyan rely
on their LAN’s native name service. The

setup and maintenance effort for these
systems is considerably less than with

E-mail systems that rely on an internal
name service.

When an E-mail package uses the
NOS’s name service, routing and com-
munications configuration takes place
on the NOS level, whereas an E-mail
package that does not use the NOS
name service must maintain its own
routing and communications informa-
tion. This means the mail administrator
must enter data-line phone numbers
and network paths into separate rout-
ing tables used exclusively by the
E-mail software, requiring a substantial
duplication of effort. In spite of this,
the separate name service has advan-
tages in terms of routing and address-
ing flexibility. This is important if mail
routing must be independent from the
network routing services.

ADDRESS UNKNOWN

LAN E-mail systems are classified as
store-and-forward because they require
no coordination between sending and
receiving parties at the time of message
transfer. Mail messages are composed
by the user and sent to a central repos-
itory, the post office. From there they
may be forwarded to other post offices
and retrieved when convenient.

In store-and-forward systems, the
sending and receiving parties do not
have to configure or coordinate com-
munications programs, which saves
considerable time and effort. Public
name directories facilitate user mail
operations; communications details and
synchronization are not concerns of the
sender or recipient. The mail adminis-
trator establishes and maintains com-
munications parameters and delivery
scheduling, which subsequently takes
place at regular intervals.

Inherent in most store-and-forward
technology is the ability to route mail
messages through intermediate post
offices. This means that a given post
office does not need to know the final
destination addresses of all other post
offices on the system. Mail destined for
users on unknown post offices is
routed to the intermediate nodes,
which have forwarding addresses in
their routing tables.

LAN E-mail store-and-forward sys-
tems support either centralized or dis-
tributed routing administration or a
combination of both. For some organi-
zations, the logistical advantages of cen-
trally maintained routing tables are
great, particularly if the remote post
offices do not have the appropriate
technical personnel available.

USE THIS PASSWORD AND
SELL YOURSELF ON CHAIRMAN

If you have a PC and a modem, call (516) 462-6638 and
use the password on this page. See for yourself what the
first true multiuser bulletin board software can do.

Find out why CHAIRMAN™ is the choice of hundreds of
organizations, including PC Magazine—for its own pop-
ular Interactive Reader Service (up to 2,500 calls a day).
PC Magazine writes about CHAIRMAN: “For flexibility,
speed, ease of setup, security, and company support, you

can’t go wrong.”

SET UP YOUR OWN BULLETIN BOARD
With CHAIRMAN’s unique multiuser capability, six call-
ers can simultaneously access a bulletin board on one PC.
CHAIRMAN is the perfect answer for anyone who wants
to distribute data on a timely basis, collect data from
numerous sources, or do both. It handles electronic mail

to your users, etc.

needs at a fraction of the cost of the expensive services,
such as MCI Mail,™ The Source,™ and Compuserve.™

Conduct electronic surveys, get questionnaires answer-
@ ed online, send price and delivery information to sales-
people, find out support call details without tying up your
staff, transfer binary and ASCII files, send software updates

Combine CHAIRMAN with DMA’s FORMULA 1V, PC
Magazine Editor’s Choice in DBMS, to use your bulletin
board for interactive database applications. CHAIRMAN
is available in six-user, two-user, single-user, and network
versions. A two-user demo is available for $25 + $5 S&H.

For more information, call (212) 687-7115 or write to:

DMA, 545 Fifth Avenue, New York, NY, 10017. Ask about
our volume discounts.

MCI Mail, The Source, Compuserve are lrademarks of their respective companies.
Chairman and FORMULA IV are lrademarks of DMA, Inc.

THE FIRST TRUE MULTIUSER
BULLETIN BOARD

MA
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I didn/t Ienow They told me those copies of

programs I made for my computer

= = 1d cost th hundreds of thousands
1L WAS A CHIME i Moy ivercot memg it

Few people realize that software piracy is a Federal crime. At ADAPSO, I e his coupon oryour business card for more information.
the computer software and services industry association, we’re doing Or call us at (703) 522-5055 and ask for Marilyn.
everything we can to inform the public of the problem. And the penalties. QE;}S[SSZIZ%%O Norch Seventeenth Street, Alington,

You could unknowingly put your company on the receiving end of
a lawsuit by making illegal copies of software. Maybe even put yourself NAMERWEERITT: % PR A T LES GEMMES,
on the receiving end of a pink slip. And that’s why ADAPSO wants SR
you to know the facts.

Return the coupon for a brochure that explains the risks of software
piracy: It’s free. And it may help you keep your job.

jA Software Piracy is a Federal Crime




E-MAIL ARRIVES

MAIL ROUTES
The most basic E-mail system consists
of one post office on a file server, sup-
porting the users of a single LAN. This
configuration does not support remote
users or connections to remote post
offices. End users compose and send
mail from their own workstations. Mail
is stored on the file server and re-
trieved whenever convenient by the
recipient. One file server can support
more than one post office if the system
has a large number of users, but this is
unusual considering a post office can
normally accommodate the total num-
ber of users on a file server, organized
with internal groups for mail-manage-
ment and distribution purposes.
Inter-post-office communications
require a mail server, consisting of a
PC with modem, to be added to the

LAN. For large organizations with multi-

ple, interconnected LANSs, the mail
server can exchange mail among local
post offices on inter-networked LANSs,
in addition to remote communications
functions (see figure 1). The mail
server polls post offices one at a time
for mail messages, distributing them

locally and remotely. The mail adminis-

trator specifies the interval at which
polling takes place. When not polling
local post offices or communicating

with remote post offices, the mail
server is available to remote users for
mail transfer.

The processing on a mail server is
not bound by the modem when it is
updating local post offices through net-
work links. Consequently, an 80286-
based machine can improve perfor-
mance and lower the impact of the
polling procedure on the network, be-
cause it can complete a given polling
routine faster than an 8088 machine.

The frequency at which the mail
server polls post offices for mail mes-
sages is also a performance factor. In
one PC Tech Journal test, a mail server
continuously polling two post offices
incurred more than 15-percent utiliza-
tion on a file server. This high percent-
age of use was greatly reduced when
the mail server was shifted to polling at
20-minute intervals.

WIDE AREA MAIL

The ability of remote LAN post offices
to perform mail transfer with each
other makes possible a diversity of
wide area mail configurations. The
scale of these systems is limited only
by the availability of voice-grade tele-
communications links. Many LAN-based
E-mail systems span the United States,
and some extend overseas.

The most common arrangement
for a system of remote post offices is a
peer-to-peer structure (see figure 2).
With this configuration, each post office
can exchange mail directly with every
other post office on the system. The
calls between them can take place at
predetermined intervals or as needed
when mail is queued for transmission.
Peer-to-peer organization lends itself to
distributed mail administration. With
third-party E-mail products, technical
personnel must ensure that post-office
routing tables on each site have entries
for all post offices on the system.

Another E-mail configuration for
large networks of remote post offices is
centralized in design. Outlying, or
branch, post offices are dependent on
the central post office for routing ser-
vices. The routing tables of the
branches need only one entry—the
central post office. Mail items not ad-
dressed to local mailboxes within the
branch are directed from the branch
post offices to this central facility,
whose routing tables contain entries
for every post office on the system. The
central post office forwards the mail to
the appropriate branch.

Centralized E-mail systems have
the advantage of low administrative
requirements for branch post offices.

“One of those rare pro-
grams that costs less than
the competition yet offers
better performance,” writes
PC Magazine, in rating
pcCANYWHERE™ the #1
remote computing software
product.

Run any PC remotely
from any other PC or termi-
nal for 1/2 the price of other
packages that try to do the
same thing. You can even

EDITOR’S CHOICE.

pcANYWHERE is the
best solution for remote
access to your Local
Area Network. Novell’s
remote product of choice,
pcANYWHERE is used on
its ACS.

PC Tech Journal: “.. .ease
of use, dependability, flex-
ibility of operation and cost
effectiveness. On these
scores, pcANYWHERE is
the better alternative.”

use pcANYWHERE to run a PC from a Macintosh.

With the other packages, you only get one side of
the communication—you still have to buy the other
side! With pcANYWHERE, you get everything you
need for only $99.

pcANYWHERE is the perfect answer for anyone
who supports computer products. You never have to
leave your office! You can run your office computer
from home or on the road—transferring files, using
printers, etc.

APRIL 1988

PcANYWHERE. The Practical Choice for Remote Computing.
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PC Magazine: “pcANYWHERE is first in its class for
unattended host operations as well as for rapid-fire
updating of screens. .. if you believe that speed is the
key for useful remote operations, pcANYWHERE is
the obvious choice.”

For more information,
orto place your order,
call EKD Computer at
516-736-0500. Ask about
our evaluation copy policy.

PcANYWHERE is a trademark of DMA, Inc.
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E-MAIL ARRIVES

FIGURE 1: Mutti-post-office E-mail System

@ LAN WORKSTATION
() REMOTE PC

@ MALL SERVER

— — — — TELECOMMUNICATIONS LINK
FILE SERVER WITH POST OFFICE

The two sites in this configuration can be geographically remote and need only a voice-grade line for connection. A LAN-
based wide area mail system can be built with token-ring topologies as shown, or with other topologies such as Ethernet.
Remote LANs consist of dissimilar topologies and dissimilar network operating systems. Each LAN in the system has its own
post office software with its own message base on its file server. Interconnected LANs require only one mail server for all.

Routing-table maintenance is required
only at the central post office. Post of-
fices can be added or removed from
the system without changing branch
routing tables. Though routing require-
ments may be minimal, the name serv-
ice must be present at every post of-
fice. Centralized mail systems ideally
accomplish updating with automatic
name-service distribution.

Centralized methods also can be
applied to mail-server communications
operations. The central post office’s
mail server can initiate (and pay for)
all inter-post-office telecommunications.
With this arrangement, mail systems are
designed so that branch post offices do
not originate transfer operation calls.
Instead, they wait to be polled by a
central mail server that regularly col-
lects and distributes mail. This elimi-
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nates any contention in peer-to-peer
systems where mail servers attempt
connections in an unsynchronized way
and perform many retries.

For smaller E-mail configurations
the centralized approach cannot deliver
performance equal to peer-to-peer sys-
tems because of the intermediate rout-
ing stage. The synchronization possible
with central configuration, however,
becomes necessary when frequent, sus-
tained transfer sessions occur between
nodes in the wide-area mail system.

Central post offices located in cor-
porate headquarters often have access
to lower-cost communications media,
such as leased phone lines, microwave
links, and packet-switching networks. If
this is not the case, costs will be higher
because the central/branch configura-
tion requires that every message be-

tween branch post offices be trans-
ferred twice. The advantage of consoli-
dated management itself may justify a
centralized system for large organizations.

A variation on the centralized sys-
tem is a hybrid design with both cen-
tralized and peer-to-peer elements (see
figure 3). Instead of one central post
office, regional post-office hubs collect
and distribute -mail for branch offices.
The hubs are central to the regions.
This configuration has three regions
supported by similar central/branch sys-
tems. The branches have no routing
information regarding post offices in-
side or outside their region; they need
to have knowledge only of the central
post office in their region.

Although the hubs in this hybrid
design are central in their own regions,
they perform peer-to-peer updates with
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to unlock the 80386.

It will take PC-MOS/386:™

The First 80386 Operating
System. Specifically designed for the
80386 computer, PC-MOS/386™ opens
doors. Doors to more memory and
multi-tasking. Doors to thousands
of DOS programs as well as upcom-
ing 80386-specific software. It’s the
gateway to the latest technology..., and
your networking future.

Memory Management
Without Boards. PC-MOS exploits
the memory management capabilities
built into the 80386. So, up to four
GIGABYTES of memory are access-
ible to multiple users and to future
80386-specific applications requiring
megabytes of memory.

Multi-Tasking, Multi-

User Support for One, Five or
25 Users. PC-MOS/386™ allows
up to 25 inexpensive terminals to be
driven by a single 80386 machine.
So the features of the 80386 can be
utilized at every terminal. And it
comes in three versions so you can
upgrade your system as your com-
pany grows...without having to
learn new commands or install
new hardware.
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Imagine the speed and power of a
$100,000 minicomputer in a desktop PC cost-
ing under $7,000. Now imagine all that power
going to waste because the operating system
you chose was never meant to take advan-
tage of a computer this powerful. It will
take more than just a “window environ-
ment” or an outdated operating system

Software Support for Thousands
of DOS Programs. Although PC-MOS/386™
totally replaces DOS, it doesn’t make you
replace your favorite DOS programs. So you
can run programs like Lotus 1-2-3, WordStar,
dBASE III, and WordPerfect on the 80386.
Best of all, it uses familiar commands like
DIR and COPY-so you'll feel comfortable
with our system.
The Gateway to Endless
Features. Distinctive characteristics
like file/system security, remote access,
file/record locking, and built-in color
graphics support for EACH user set
PC-MOS/386™ apart from all previous
operating systems.
Open the Doors to Your
Future TODAY! Call The Software
Link TODAY for more information and
the authorized dealer nearest you.
PC-MOS/386™ comes in single, five &
25-user versions starting at $195.

PC-MOS/386

MODULAR OPERATING SYSTEM

( :E \\,> THE SOFTWARE LINK
v/‘ Developers of LANLink * & MultiLink® Advanced
3577 Parkway Lane, Atlanta, GA 30092
Telex 4996147 SWLINK
FAX 404/263-6474

UP TO
25 USERS.

MADE FOR
THE 80386.

RUNS DOS
PROGRAMS.

MULTI-TASKING

For the dealer nearest you,

CALL: 800/451-LINK
In Georgia: 404/448-LINK

OEM/Int’] Sales: 404/263-1006
Resellers/VARs: 404/448-5465

OEM/Dealer Inquiries Invited

FTWARE LINK/CANADA CALL: 800/387-0453

TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link. PC-MOS/386™ MultiLink®Advanced, and LANLink™ are trademarks of The Software Link.

Lotus 1-2-3, WordStar, dBASE III, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp., respectively. Prices

chnical specifications subject to change.
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FIGURE 2: Peer-to-peer Wide Area Mail System

. MAIL SERVER

POST OFFICE

— — — TELECOMMUNICATIONS
LINK

The peer-to-peer design is the most common E-mail configuration. Any post office
can contact any other post office; routing tables must be complete for every
node. The magnitude of a peer-to-peer system can range from two to hundreds of
post offices. With large systems, call synchronization and routing maintenance are
demanding and require substantial coordination by system administrators.

hubs in other regions. Routing tables
on regional hubs need have only final
addresses for the post offices in their
own region. Routing to all branch post
offices outside of a hub’s region is di-
rected to the hub for that region. Fig-
ure 3 includes a corporate post office
to provide an additional routing path
for transferring mail among all regions
in the system. In the hybrid configura-
tion, management is centralized within
these regions and can be further cen-
tralized if the corporate post office has
complete routing tables.

On the largest scale, wide area
mail configurations are hierarchical.
Their structure is analogous to the
public telephone network in which
local end offices feed larger switching
centers, which in turn feed regional
centers on the transcontinental trunk
lines. The most advanced wide area
mail system would support a hierarchi-
cal network of post offices having mul-
tiple fault-tolerant routing paths that
self-optimize for different traffic levels.
Although this configuration is not feasi-
ble with current LAN E-mail systems, it
is possible with host-based systems.
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DISSIMILAR SYSTEMS

When an E-mail system requires con-
nections to a dissimilar system, a gate-
way is installed. Gateways for third-
party E-mail software support connec-
tions to external systems such as IBM’s
PROFS and MCI Mail. In figure 3 the
corporate post office is configured with
a PROFS gateway.

A fully functional gateway appears
as another post office to E-mail users.
Users of the dissimilar system can be
entered in name directories of the LAN
E-mail system and vise versa. Mail can
be routed to a gateway through inter-
mediate nodes just as with other post
offices on the system. Translation of
message formats and addressing takes
place at the gateway itself.

Although gateways are not yet
available for all types of external sys-
tems, end users are putting pressure
on E-mail software developers to pro-
vide connections to many more outside
systems, and new gateways are in vari-
ous stages of development.

This demand for connections be-
tween different mail systems cannot be
completely satisfied until message-

format and transfer conventions are
widespread. International standards to
coordinate the implementation of pri-
vate and public E-mail systems have
been defined by the International Tele-
graph and Telephone Consultative
Committee (CCITT) of the United Na-
tions. Once established, these stand-
ards, titled X.400, will allow mail sys-
tems from many different vendors, with
many types of end-user interfaces, to
exchange messages using the same for-
mat. X.400-compatible mail systems are
capable of high-speed, store-and-
forward transfer of text, graphics, bi-
nary file, voice, and even video images.

Among the major computer manu-
facturers committed to the CCITT X.400
standards are IBM, DEC, Apple, Hew-
lett-Packard, Wang, Prime, and Tandem.
In addition, LAN vendors, such as
Novell, Banyan, and 3Com, and the
developers of the third-party E-mail
software to be reviewed in part 2 of
this article all have pledged their sup-
port for the CCITT standards.

The increasing need for an inter-
face to dissimilar E-mail systems has
also prompted software developers to
support external delivery agents; these
external agents accept mail messages
from an E-mail system and deliver
them through their own hardware and
software elements. E-mail systems can
make mail messages available to exter-
nal processes in two ways. One is to
provide an export/import utility that
converts mail items into ASCII format;
once converted, these mail items can
be transferred by the external delivery
agent—usually a communications pro-
cess developed by the end user with
in-house facilities such as leased lines
or other data links.

In the second method, the E-mail
software places mail items in a speci-
fied DOS directory where they can be
picked up and delivered by a user-
provided system. Mail messages are not
converted to ASCII and retain their
original encrypted format. The assump-
tion is that these messages will be de-
livered within the mail system in which
they were generated, whereas with the
first method, the messages can be
transferred to any system because they
are in ASCII format.

GOOD MANAGEMENT PAYS

Effective administration is one of the
most important requirements for a suc-
cessful E-mail system; without it, a sys-
tem is unlikely to be dependable and
may result in the loss of valuable data.
After installation, E-mail systems quickly
become part of an organization’s infra-
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Discover a new worl

of C performance.

At a special low
introductory price!

WATCOM announces a new team of high-
performance C language development
systems that deliver proven superior results.
Both are available now, at low introductory
prices, for IBM PCs, PS/2s, and
compatibles.

Best of Both Worlds.

Both systems are optimizers. Express C
optimizes your time, WATCOM C6.0 optimizes
your code. You win both waysl

WATCOM C6.0
Optimizing Compiler
and Tools For the
Fastest Tightest Code.

This unique development system
produces the fastest execution speeds and
smallest code available, as shown in
benchmark tests against Microsoft C5.0 and
Turbo C. It includes the new WATCOM
VIDEO Debugger which quickly diagnoses
elusive bugs without the need for extended
memory even in very large programs.
WATCOM C6.0 comes with a copy of
Express C and offers a broad specturm of
advantages including: Extensive fine-tuning
capabilities. A sophisticated register
allocation scheme that eliminates many
costly memory references. True register
variables. Flow analysis. Altogether it allows
your code to run its quickest.

Without a doubt, WATCOM C6.0 is the
ideal choice for all memory models, small
to huge, and on systems with or without
80x87. Its flexible run-time conventions also
allow efficient interfacing with a wide range
of libraries and language processors.

Superlative Performance

Full ANSI C Optimizing On-line Help Text
Compiler Disassembler

[ Visual Interactive Debugger Overlay Linker

Full ANSI C Run-time Object Librarian

Library MAKE
Source Editor Express C
] WATCOM C and Express %sl Price:

C User's Guides 495
WATCOM C Language |ntroduct°ry

and Library References Price:

WATCOM Editor User's
Guide

$295*

I SPECIAL INTRODUCTORY OFFER!
__ C6.0 at introductory price $295

—_ Express C, at introductory price $75

—_ Please send product information.

l Please contact re: site licensing and

I corporate price quotes.

*Limited time introductory prices apply only to prepaid
orders. (VISA/MasterCard)
Shipping and handling extra.

0.0

System Requirements

+ System: IBM PC, PC XT,
PC AT, PS/2, or true
compatible

* Recommended memory:
512K

 Operating system:
PC-DOS or MS-DOS,
version 2.0 or later.

With the WATCOM VIDEO debugger you can debug large applications without

extended memory.

Software Credentials
WATCOM C6.0 is the product of 20 years
of computer language experience dating back
to the creation of WATFOR in 1965. Our
commitment to technical support matches our
commitment to deliver the world's fastest and

The fastest, tightest code
(small memory model*)

25
141 182 jish: Iterations
1.4 13.0 14.1 Sieve
992 1246 1144
89.0 98.0 || Dhrystone
WATCOMC6.0  Microsoft C5.0 Turbo C
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The fastest, tightest code -
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25
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2.7 3.0 3.4 Sieve
1001 1232 1156 Dhrystone
18.0 19.0 24.0
WATCOMC6.0 MicrosoftC5.0 TurboC
*IBMPS 2Model 60
Turnaround Time (complie + link/load) Floating point computation
AEE 108.5[7]

78.5

7.98

2352425 59

0.0

Time in seconds to compile 573 source
lines plus includes, and link 7 additional
08l files created from 1391 source lines.
IBM PS/2 Model 60, small memory model.
Program used: GREP.

B WATCOM ExpressC
= Microsoft Quick C T MicrosoftC5.0
0 TurboC T TurboC
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IBM PC XT IBM PS/2 Model
with 8087 60 with emulation
Time in seconds to run 25 iterations of
Whetstone
Small memory model (64K code, 64K data)

B WATCOMC6.0

Dept. PC-04 , Suite 306-21
1430 Massachusetts Ave., Cambridge, MA 02138

Available now. Forimmediate delivery inthe USA and Canada Call;

1-800-265-4555

most productive programming tools. With more
than 400,000 software products in worldwide
use and site licensing available for multiple
machines and networks, you simply cannot
find a better source of software development
tools.

WATCOM Express C

For the Fastest
Development
Environment.

This seamless development environment
offers high speed compilation and the
ultimate in programming ease. It is an
integrated editor, compiler, debugger, linker
and run-time system. With unexcelled
diagnostic capabilities, it quickly checks
apparently correct code and uncovers
common or difficult bugs that other compilers
miss. Express C provides you with reliable
code and exceptional productivity.

Unparalleled Productivity

Full ANSI C Compiler Overlay Linker

Integrated Source Editor Object Librarian

Integrated Debugger MAKE

Full ANSI C Run-time
Library

Integrated linker/loader

On-line Help Text
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Reference
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Guide
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FIGURE 3: Hybrid Wide Area Mail System

VM
HOST

PROEFS

‘ MAIL SERVER

— — — TELECOMMUNICATIONS LINK

REGIONAL HUB POST OFFICE

CORPORATE

B BraNCH POST OFFICE

The central-branch approach eliminates many of the synchronization and routing difficulties of peer-to-peer formations. The
system shown combines centralized and peer-to-peer design elements in a hybrid configuration suitable for a large organiza-
tion with regional subdivisions. The diagram shows one post office per site, but internetworked post offices serviced by one

mail server can be supported. Users on a branch exchange mail with host-based PROFS users through normal procedures.

structure, and users come to rely on
timely, end-to-end delivery to all points
in the system.

Just as every organization is differ-
ent, so is every E-mail system; the opti-
mum configuration is a moving target
that changes as the organization does.
For these reasons, E-mail systems re-
quire a robust set of administrative
procedures. The tools necessary for the
support of these procedures can be
divided into several categories: mail-
user management; mail security; rout-
ing and communications management;
and message-base management.
Mail-user management. Mail-user man-
agement starts with creating mailboxes
in a post office. Good E-mail systems
provide well-designed menus to create
and modify user mailboxes.
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The most demanding procedure in
E-mail administration is maintaining the
name service. User accounts must be
distributed to all other post offices on
the system for user-name directories to
remain current. A system that has 100
users distributed over four post offices
has four copies of the name tables with
100 entries each, for a total of 400 en-
tries. Mail groups and other names in-
crease this number.

Keeping the name service consist-
ent on distributed post offices can be a
formidable task. E-mail systems must
provide a facility that automatically dis-
tributes the name service to all post
offices on the system; otherwise, all
additions and changes must be made
manually through the administrator
menus for each post office.

Once an account is created, ad-
ministrative utilities assign different lev-
els of access rights that limit the type
of operations performed by mail users.
For example, certain users can be de-
nied the right to delete mail; others
can be assigned the right to send or
receive mail, but not both. Users who
have limited rights may be engaged in
activities that require one-way mail
transfer—for example, a receptionist
who generates only outgoing mail con-
sisting of phone messages or ware-
house workers who receive orders in
incoming mail and require no sending
privileges. Not all E-mail systems sup-
port different levels of user access.

The mail administrator can create
user groups, based on work habits in
an organization, to facilitate mail distri-

PC TECH JOURNAL




No One Computer
Can Meet All Of Your Needs,
But One Company Can.

Take the AST Premium/386,
for example. With 20 MHz op-
eration, advanced architecture
| and AT® hardware compati-
bility, it's an incredible power
tool for MS-DOS®, MS OS/2™

Priorities. They’re differ-
ent for every department.
Some need more power

in a computer that takes
up less space. Others
want state-of-the-art

performance today and XENIX® applications.
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bution. If groups are created properly,
mail intended for a number of related
users, such as the Accounting Depart-
ment, can be sent with a single ad-
dressing action. Routine administrative
tasks also can be eased by targeting
user groups during report generation
or old-mail purging.

Mail security. Security is a major con-
cern for mail systems because any file
on a file server has the potential to
make its way into the mail as an attach-
ment. The danger of these data getting
into the wrong hands is ever-present.
Although password protection of mail
accounts is part of any major E-mail
product, it is up to the mail administra-
tor to ensure that all passwords are
used and changed regularly. Few utili-
ties are currently available for E-mail
systems in the area of sophisticated
password management.

With most E-mail systems, mail
administrators can read a user’s mail
items, but a password change is re-
quired for this operation. The new
password alerts the user to the possible
compromise of mail.

E-mail systems seek to control
unauthorized disclosure of mail by
encrypting messages stored in the mes-
sage base. This type of encryption is
dependable, and the messages cannot

be read without access rights. Unfortu-
nately, not all E-mail systems encrypt
attachment files. A reliable method for
guaranteeing the security of sensitive
attachments is to encrypt documents or
other files outside the mail system and
then send them through the system at-
tached to a short, innocuous cover
message. These files then cannot be
read inside (or outside) the mail sys-
tem without a special password.

Some application software (Word-
Perfect, for example) and public-
domain utilities allow the encryption of
documents. These can be safely trans-
ferred with the E-mail system as long
as both sending and receiving parties
use the encrypting software program.

Mail messages and attachments are
stored in shared DOS directories on
the file server. Because E-mail users
have access rights to create, modify,
and delete files in these directories, the
possibility exists that users will delete
or corrupt the mail files at the DOS
level. Mail administrators therefore
should be careful to give users only
the minimum level of rights necessary
for them to execute mail programs.
File attributes for non-data files should
be set to read-only. It is advisable to
mount the mail directory dynamically
when the user enters the mail system

and unmount it upon exit. Making mail
directories accessible all the time
leaves the files needlessly open to acci-
dental deletion.

One vulnerable feature of E-mail
systems is the group distribution list,
which makes it possible for a user to
send a questionable or damaging mes-
sage to everyone on the system. This
can be done anonymously if the user
has access to an account with global
send privileges. For example, one
widely publicized story tells of a rogue
message that created havoc last Decem-
ber in the PROFS system supporting
IBM’s internal communications. The
message perpetuated itself by reading
the distribution lists of its recipients
and sending itself to them. Although a
harmless Christmas greeting, the mes-
sage generated a large amount of traffic
because of its extensive distribution,
apparently causing substantial delays in
the delivery of more important mail.
Mail administrators should limit exces-
sive sending rights by reducing name-
service entries for mail users if they
are not necessary.

The vulnerabilities of E-mail sys-
tems are substantial, but similar prob-
lems exist for all multiuser database
applications on LANs. One way these
problems can be addressed is through

ADD TO THE POWER OF YOUR PROGRAMS WHILE YOU SAVE TIME AND MONEY!

CBTREE does it all! Your best value in a B+tree source!

Save programming time and effort.

You can develop exciting file access programs quickly and easily because
CBTREE provides a simple but powerful program interface to all B+tree
operations. Every aspect of CBTREE is covered thoroughly in the 80 page
Users Manual with complete examples. Sample programs are provided on

disk.

Access any record or group of records by:

* Get first

* Get previous

* Get less than

* Get greater than

« Get sequential block

* Get last

* Get next

« Get less than or equal

= Get greater than or equal
= Get partial key match

* Get all partial matches
« Insert key and record

* Delete key and record

» Change record location

= Get all keys and locations
* Insert key

* Delete key

Gain flexibility in designing your applications.

CBTREE lets you use multiple keys, variable key lengths, concatenated
keys, and any data record size and record length. You can customize the
B+tree parameters using utilities provided. :
Increase your implementation productivity.

CBTREE is over 8,000 lines of tightly written, commented C source code.
The driver module is only 20K and links into your programs.

Your programs will be using the most efficient searching techniques.
CBTREE provides the fastest keyed file access performance,
with multiple indexes in a single file and crash recovery utilities.
CBTREE is a full function implementation of the industry
standard B+tree access method and is proven in applications
since 1984.

Port your applications to other machine environments.
The C source code that you receive can be compiled on all popular C
compilers for the IBM PC and also under Unix, Xenix, and AmigaDos! No
royalties on your applications that use CBTREE. CBTREE supports multi-
user and network applications.
CBTREE IS TROUBLE-FREE, BUT IF YOU NEED HELP WE PROVIDE FREE PHONE SUPPORT.

ONE CALL GETS YOU THE ANSWER TO ANY QUESTION!
CBTREE compares favorably with other software selling at 2,3 and 4 times our price.

Sold on unconditional money-back guarantee.
YOU PAY ONLY $159- A MONEY-SAVING PRICE!
TO ORDER OR FOR ADDITIONAL INFORMATION
CALL 1-800-346-8038 or (703) 847-1743
OR WRITE

Peacock Systems, Inc., 2108-C Gallows Road, Vienna, VA 22180
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Novell’s value-added process (VAP)
service, which allows portions of appli-
cation programs to run on a file server.
The ideal E-mail system would conduct
periodic internal consistency checks
and send a priority notification to the
administrator if file corruption occurs.
For additional protection, a LAN audit-
trail program can report on users who
delete or damage mail files (see “The
LAN Audit Trail,” Ed Sawicki, February
1988, p. 126).

Routing and communications manage-
ment. The mail administrator can set a
number of communications parameters
for every post office defined in the
routing tables. These include post of-
fice name, path, phone number, times
to call, and so on. The more of these
settings the better.

Many of the settings on the routing
configuration screens relate to the se-
quencing of calls to remote post of-
fices. With sophisticated E-mail soft-
ware, an administrator can choose
whether calls will be made at preset
intervals (for example, every 30 min-
utes); at specific times of day; or when-
ever mail items are ready for sending.
The most common approach to call
sequencing allows calls to take place
when mail is ready to send. Because
calls between post offices are often

long distance, this is not as economical
as specifying that mail be sent at cer-
tain intervals or after business hours,
but it is more timely.

Communication economies can
also be achieved by directing the mail
server to initiate calls only when a pre-
determined minimum number of mes-
sages are ready to send. This number
varies between systems, but normally
ranges from 3 to 10. The inherent dan-
ger of establishing such a parameter is
that the threshold of minimum mes-
sages may not be crossed; if this hap-
pens, waiting messages are never sent.
A better approach is the combination
of minimum number of messages and
a regular call interval parameter.

An important parameter setting for
a remote post office is the maximum
size of message to be sent. Very large
files take a long time to transmit and
can disrupt normal delivery cycles by
monopolizing mail servers. A 500KB
file could take 40 minutes to transmit
at 2,400 bits per second (bps); sending
a diskette by an overnight delivery
service could be less expensive. The
maximum size must be selected so it
does not obstruct transfer of files that
are large but still practical to send. This
setting guards the E-mail system against
inadvertent attachment of enormous

files that would choke the system dur-
ing their transmission and also incur
large toll charges.

A send-only or receive-only param-
eter instructs the mail server to estab-
lish one-way transfer with a specific
post office. This setting is useful when
each post office is to be responsible
for phone charges relating to mail gen-
erated by its own users.

A call-retry parameter instructs the
mail server to wait a specified length of
time and try again when a post office
does not answer. In large systems, mail
servers are often busy servicing local
or remote post offices. For most situa-
tions, the recommended retry interval
is two minutes, and the optimum retry
count is 5 to 10.

One of the most useful routing
parameters for large E-mail systems is
the hop limit, which instructs routers
to stop forwarding a piece of mail after
it has made a specific number of trans-
fers, or hops, between post offices. In
its most elegant form, this feature clas-
sifies a wandering letter as “dead” and
redirects it to the sender. Without
hop-limit detection, the mail adminis-
trator must ensure that messages do
not chase their tail around the system.
This phenomena is not rare, and oc-
curs when routing tables are uncoordi-

Track Tape Drives

For IBM PC/ XT/AT and Compaq 386

ciper

Qualstar 1052

e 1600/3200 bpi o

e 25/50 in./sec. °

e Manual load e Auto load
e Streaming o
Subsystem price:

$3,595. $4,995.

Cipher Data F-880
1600/3200 bpi
25/100 in./sec.

Start/Stop & Streaming
Subsystem price:

Kennedy 9600A
e 800/1600/3200 bpi
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e Auto load

e Start/Stop & Streaming
Subsystem price:

$6,495.

Anritsu 2620
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e Cache buffered

e Auto load

Subsystem price:

$9,495.

Let Overland Data match your specific application needs
to one of its wide range of 9 Track Tape Subsystems for the
IBM PC/XT/AT and Compaq 386. Subsystem prices

include 9 track tape drive, interface board, cables, data
interchange and backup software for MS-DOS or XENIX

operating systems.

Interface boards are warranted for two years, parts and
labor. Call for specific tape drive warranty information,
and to find out about our special Demonstration Unit
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WHAT WOULD YOU DO WITH

MODEMS ON A SINGLE PC?
HOW ABOUT 64?

» Up to 16 modems on one single-slot plug-in card

« Up to 64-user capability simultaneous & interactive
* Runs on any PC compatible under MS-DOS V3.X
¢ User-modifiable C source code included

» Menu-oriented operation

» Complete accounting capability w/audit trail

« Extensive SYSOP displays

 Powerfail-protected data

« "Midnite-Cleanup" feature

« Full one year warranty on hardware

Mega BBS applications
on Microcomputers

+ Teleconferencing
+ Electronic Mail
+ File Upload/Download

« Insurance Claims Processing
* Multiple Listing Services
« Field Quotes

+ Order Entry « Sales Office Communications
+ Database Look-up * Reservations Services

¢ On-line Expert Systems + SIG Conferences

+ Catalog Scanning + Stock Prices

+ Classified Advertising Sves  « Telephone Directories

* Educational Services « Travel Agency Services

+ Banking/Financial Services ¢+ Yellow Pages

+ Brokerage Services
» Customer Service

« Surveys/Polling
+ Multi-Player Games

BREAKTHROUGH!

Combine our single-slot card with our sophisticated
BREAKTHROUGH software and you have a BBS that
performs like a mainframe on a 286/386 machine....
with only one cable coming out the back! Completely
self-contained, with no external hardware necessary,
the system is extremely reliable, flexible and fast.

Successfully in use at over one hundred installations,
BREAKTHROUGH allows up to 64 users to interact
with each other and with the system simultaneously.
Upto 16 modems are available on one single slot card.
Extensive and growing third party developer support
offers a wide variety of applications for many fields.

The only way to experience our BREAKTHROUGH
is by trying it yourself. For $59.00 we'll rush you a
copy of The Major BBS (our multi-user Bulletin Board
System), the C source, and a 175 page book explaining
the system. This includes everything except the single-
slot modem card and the low-level “device driver”
object library package. Single slot modem cards are
available separately in a variety of configurations and
with any number of modems (up to 16) that you may
require.
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E-MAIL ARRIVES

nated, causing a mail item to be for-
warded from post office to post office
in a continuous loop. If recurring pat-
terns appear in otherwise random mail
traffic, the system is probably looping,
and the mail administrator needs to
modify the routing tables.
Message-base management. Reporting
functions in administrator programs
assist mail administrators in observing
and adjusting routing parameters in
order to avoid tail chasing, perfor-
mance degradation, and other ill ef-
fects. Full-featured software logs mail-
server operations and reports routing
and delivery statistics.

Another valuable reporting capabil-
ity is year-to-date totals for the number
of mail pieces exchanged between all
post offices. These figures are helpful
for justifying the cost of the E-mail sys-
tem. Some E-mail software can even
produce cost reports for toll calls
placed by a mail server. For this fea-
ture to operate correctly, the mail ad-
ministrator must enter the cost-per-
minute for specific telecommunications
links at different segments of the day.

Message bases require periodic
maintenance by the mail administrator.
As the message base grows larger, it
can develop gaps in its structure.
E-mail software should provide a re-
packing utility to compress and reindex
message-base files. Other utilities for
message-base management can rebuild
and reindex corrupt data files and re-
port on their contents.

Message-base reports inform the
administrator of how many messages
are outstanding in each mailbox. Users
may often read, but not delete, their
messages, which are stored in the mes-
sage base, taking up valuable space on
the LAN storage system. A message-base
report can alert the mail administrator
to send a reminder to neglectful users,
asking them to purge their mail.

Even if users are reasonably re-
sponsible about deleting old mail, the
administrator should regularly back up
and purge the system. Full-featured
E-mail software provides utilities to
purge mail under various conditions—
age of mail, specific users, or whether
the message has been read. For exam-
ple, the mail administrator may decide
to purge the system of mail older than
90 days that has been read.

Mail administrators should be
aware of the special backup considera-
tions for mail system data. Post-office
software files are usually kept open
continuously by mail-server routines.
Certain tape-backup programs, such as
Emerald Systems’, have trouble backing

up mail data files when they are open.
This is because these backup programs
attempt to read files using the older
DOS compatibility mode Open, which
supports one user at a time. If this is
the case, a batch procedure should be
run before backup to copy the mail
files into a private holding directory
where they can be backed up without
contention. Because of the potentially
valuable nature of data conveyed by
E-mail systems, mail administrators
would be well advised to back up all
mail files daily and plan a recovery
procedure for system crashes.

E-MAIL EQUIPMENT

The performance of an E-mail system
can be improved in various ways. Some
products, such as PCC Systems’ cc:Mail,
compress transmitted data to speed
communications. As mail traffic in-
creases, post-office call intervals and
routing parameters can be adjusted to
optimize delivery times. If these mea-
sures are not adequate, equipment
upgrades are an additional method of
obtaining good performance.

Mail servers tend to be telecom-
munications-bound because they spend
large amounts of time transferring mail
files at modem speeds—usually 1,200
or 2,400 bps. When transfer operations
become a bottleneck, the best course
of action may be to upgrade modems
and phone links. E-mail software gener-
ally supports a wide range of modems,
including high-speed models, such as
the Trailblazer from Telebit.

If upgrading modems is not
enough of a performance boost, an
additional mail server can be added.
Many E-mail products, including those
to be reviewed in part 2 of this article,
support more than one mail server
per post office. Two mail servers can
monitor the post office’s message base
and initiate calls independently. An ef-
fective way to use two mail servers on
a multiple post office internetwork is to
divide the system in half by mail vol-
ume, with each mail server servicing
one-half of the system and routing mail
destined for the other half to the other
mail server for delivery. Either the mail
server with the least traffic should han-
dle remote users, or they both can.

Because communications programs
running under DOS on the mail server
are single-threaded, calls received from
remote post offices are not accepted
while the mail server is busy with
other operations. An operating system
that supports concurrent tasks (OS/2,
for example) could greatly improve the
performance of LAN mail servers.
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Some E-mail software vendors
have addressed the single-tasking limi-
tation of DOS by supporting DESQview
from Quarterdeck for mail-server oper-
ations. A PC running DESQview can
provide two simultaneous sessions for
the mail-server software: one mail-
server program communicates through
a modem on COMI, and the other
through a second modem on COM2.
Alternatively, this environment allows
the mail-server process to run in the
background while another application
runs in the foreground—preferably on
an 80286 or faster machine.

Post-office sites with limited mail
traffic may not be able to justify a dedi-
cated mail server. A PC used for other
applications can be activated when
needed. If night transfer is sufficient,
any PC with a modem can be con-
verted into a nocturnal mail server.

Another viable alternative to stan-
dard modem communications is the
remote LAN bridge. A bridge makes a
remote server appear as if it were
local. A server and logical drive can be
mounted through the bridge, and the
mail server can poll a post office on
the drive just as it would a local one.
Although bridges tend to be expensive
(because they require a permanent
leased line), they have the advantage of
supporting multiple simultaneous ses-
sions through one link. With a bridge
in place, the mail server can share an
internetwork link with other users and
application processes.

HERE TO STAY
E-mail systems are here to stay. Their
major drawback is the sheer number of
them. Many major computer manufac-
turers have developed E-mail systems,
most of which cannot talk to the others
and remain transparent to end users. In
fact, the expense and effort of convert-
ing files between dissimilar E-mail sys-
tems in some cases may be greater
than sending a hard copy by an over-
night express mail service.
Nevertheless, E-mail systems will
make steady, incremental inroads to-
ward a primary role in document trans-
fer. For many organizations, documents
are machine readable before they are
transferred, and they need to be ma-
chine readable afterward. Why print
them out on one site and key them in
again on another? As our society be-
comes increasingly automated, with
LANs the preferred automation, LAN
E-mail systems will abound. =)

Steven S. King is a technical editor for PC
Tech Journal, specializing in LANs.
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APPLICATION
DEVELOPMENT

Thoroughly
Modem
urbo

Still carry

ing a price that's hard to beat, Borland's Turbo

Pascal 4.0 brings itself up to date with some exciting new features
—amnd leaves the 64KB executable code limit far bebind,

he long-awaited Turbo Pascal 4.0
from Borland International is far
more than a simple refinement of

Turbo Pascal 3.0. This new develop-

ment environment builds on the advan-

tages of earlier versions and includes
significant enhancements of its own.
Turbo retains its attractive price
tag—$99.95 (or $39.95 to upgrade
from 3.0)—as well as the integrated
environment that developers have
come to rely on. Among its new fea-

tures, Turbo Pascal 4.0:

* boasts a completely redesigned pro-
gramming environment for more
fluid program editing and checkout

e compiles modules separately and
therefore can generate .EXE files in-
stead of .COM files. This eliminates
the 64KB limit on executable code

¢ links units of commonly called sys-
tem routines to support separate
module compilation
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- offers extremely fast compilation
along with integral linking
e supports sophisticated graphics on
the Color Graphics Adapter (CGA),
Enhanced Graphics Adapter (EGA),
Video Graphics Array (VGA), Multi-
color Graphics Array (MCGA), Hercu-
les, and 3270-PC graphics controllers
uses the Borland-supplied System
unit to support interrupt 24H, the
DOS critical error handler
offers many new compiler directives
that simplify program compilation
and enhance programmer control
over compiler processing of code
provides new data types that take
advantage of the implicit power of
both the microprocessor and an
optional math coprocessor
compiles and links programs from
the DOS command line, compiles in
an integrated environment
generates better, faster running code.

Many of these improvements make it
easier for the programmer to develop
and test Pascal code, while others bring
the product into the mainstream of
current compiler technology.

Following an early lead provided
by UCSD Pascal (so named for its place
of origin, the University of California at
San Diego), Borland popularized the
concept of the low-cost integrated soft-
ware development environment with its
1983 debut of Turbo Pascal 2.0. The
1985 release of 3.0 saw a more mature,
refined development environment. In-
corporation of IBM PC-specific exten-
sions, such as windowing support and
a basic graphics capability, positioned
Borland firmly in the PC software arena
and directed its future growth.

By 1987, however, the venerable
Turbo Pascal 3.0 had become dated
compared with the newer integrated
environment offerings, such as Micro-
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soft QuickC and Borland’s own Turbo
C and Turbo BASIC (see “BASIC Face-
Off,” Justin Crom, September 1987,
p. 136). To bring Turbo Pascal up to
speed, Borland began shipping version
4.0 just before Thanksgiving 1987.
When Borland first released Turbo
Pascal 2.0, the company was criticized
for producing a “standard” Pascal im-
plementation with many nonstandard,
albeit useful, extensions. Despite this,
Turbo Pascal became wildly successful
and developed such a large user base
that it has long been considered e de
facto Pascal dialect. This latest incarna-
tion, with only minor exceptions, is a
superset of the ISO and ANSI Pascal
standards. Except for the standard Pas-
cal Get, Put, Pack, and Unpack con-
structs, Pascal programs written for
other compilers, including standard
Turbo Pascal 3.0, should port readily to
the Turbo Pascal 4.0 environment.
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MINIMAL INSTALLATION

Borland’s installation instructions are,
to say the least, minimal. Quite simply,
they recommend creating a subdirec-
tory on the hard disk and copying the
contents of all distribution disks into it.
Given that the product has options to
support a more helpful hard-disk orga-
nization through specification of subdi-
rectories for including files and units,
better direction would be useful.

As with Turbo Pascal 3.0, the
TINST utility is provided to customize
the integrated environment; users fa-
miliar with the product will note that
the user friendliness of TINST has been
greatly enhanced by a highly interactive
redesign that uses pop-up menus and
windows. It now can be used to map
function keys to editor commands; set
up default choices for any of the com-
piler, environment, and directory op-
tions; and select color schemes for all

different field types displayed within
the integrated environment. In addi-
tion, one option resets the Turbo envi-
ronment to default settings.

The Turbo Pascal 4.0 programming
environment is similar to the one Bor-
land provides across its family of lan-
guage products. It is designed to be
intuitive and retains the familiar Word-
star editing commands. The screen in
the integrated environment is divided
into four areas: a menu line, an edit
window, an output window, and a key
information line (see photo 1). The top
row of the screen in the integrated
environment is a menu bar that imple-
ments the main Turbo commands (File,
Edit, Run, Compile, and Options)
through pull-down windows. These
commands are reached by activating
the menu bar with F10 and then using
the cursor keys, or by accessing them
directly via Alt-key combinations.
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TURBO PASCAL 4.0

Rewrite ( Lst ).

File Edit Run Compile Options File Edit Run Compile Options
t Edit
Line 56 Col 1 Insert Indent C:CRITTEST. PAS Line 57 Col 18 Insert Indent C:CRITTEST. PAS
Writeln ( "Assign, IOResult = ’, DOS_Error_Code ): Writeln ( ’Assign, IOResult = ', DOS_Error_Code ):
halt(8); halt(8);
end: end; Help

Rewrite ( Ls|

BOS_Error_Code := IO0Result: DOS_Error_Co
if DOS_Error_Code <> B then if DOS_Error|
begin begin
Writeln ( ’Rewrite, IOResult = ’, DOS_Error_Code ); Writeln
halt(8): halt(@):
end: end; See also
repeat . repeat
Output
C) turbo C)turbo

procedure Writeln( [ var £ ! text: 1 vl [,

Executes the Write procedure, then outputs
an end-of-line marker to the file.

VZy...vn 1)

rite

Fi-Help F2-Save F3-Load F5-Zoom F6-Output F9-Make FiB-HMain menu

Fi-Help index tle3-Pick topic ¢(—1-Go to topic Esc-Exit Help

Turbo Pascal 4.0 provides a multiwindow integrated envi-
ronment allowing a programmer to move seamlessly be-
tween edit, compile, and test modes during development.

Help for any standard Turbo Pascal 4.0 procedure or func-
tion can be obtained by placing the edit cursor within the
item to be referenced and then pressing the Ctrl-F1 keys.

A hierarchial menu idiom is imple-
mented consistently throughout the in-
tegrated environment. Entries within
pull-down windows are selected by
moving an inverse-video selector bar to
the desired entry with the cursor keys
or by keying the entry’s first letter.
Table 1 summarizes operations avail-
able with each main command. The
bottom row of the screen, indicating
which commands are currently
associated with which function keys,
changes with the context of the envi-
ronment. The top line of the edit win-
dow doubles as an editor status line
and a compile-time error line.

The output window displays the
output of a program run within the in-
tegrated environment. In other compil-
ers, such as Turbo C, this window dis-
plays and manipulates compiler error
messages. While these compilers pro-
cess a source program and eventually
list all syntactical errors, Turbo Pascal
4.0 flags each error as it is detected
and drops the user into edit mode so
that the error can be corrected. Some
developers might consider this feature
a nuisance.

To facilitate moving among files in
a multifile program, the editor main-
tains a pick list for the last nine files
edited. For each file, the editor remem-
bers the cursor position and whether a
block of code is marked. This makes it
easy to stop editing one file, reference
a second, and return to the editing
context of the first. Unfortunately,
Turbo Pascal 4.0 has no explicit means
of deleting a file name from a pick list
short of creating a new list. It would
be useful to have a menu option that
deletes a pick-list entry.
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The built-in help facility is com-
plete and easy to use, but is no re-
placement for the Owner’s Handbook.
Help for the current editing context,
whether a command, function, or pro-
cedure name, is obtained by pressing
F1. Positioning the editor cursor over a
Turbo Pascal reserved word, procedure,
variable, function, or structure defined
in a standard unit, and pressing Ctrl-F1
immediately fetches explanatory infor-
mation for the item (see photo 2).

Pressing F1 twice displays an index
of available help information. It can pro-
vide more detailed information for a
functional area (unit, compilation direc-
tive, and so forth) or a specific Turbo
Pascal procedure, function, constant,
variable, or structure name. Unfortu-
nately, the help facility is a closed envi-
ronment. Borland should extend it to
incorporate information for user-devel-
oped units, procedures, and functions
and for other vendors’ unit packages.

LEAVING RESTRICTIONS BEHIND
The 64KB size limit for executable
code is a restriction of the past, now
that the Turbo Pascal 4.0 compiler gen-
erates .EXE files. Unlike other compil-
ers that run in the Intel 80x86 environ-
ment and support separate compilation,
Turbo Pascal 4.0 does not allow the
explicit specification of a memory
model. Each module (the main module
and all units) occupies its own code
segment. Although this limits each indi-
vidual module to 64KB, the total code
space for all modules is limited only by
available memory.

Because calls to procedures and
functions in different code segments
require far calls, the compiler uses in-

formation in a unit’s interface section
to generate a near or far call as appro-
priate. The data segment, containing
global variables and typed constants,
however, is strictly limited to 64KB.
Likewise, the stack segment, due to
architectural constraints of the pro-
cessor, is also limited to 64KB. Heap
space, the area of memory from which
variables can be allocated dynamically
by running programs, is not con-
strained and can grow to the 640KB
DOS memory limit. Because of the new
segmentation scheme in Turbo Pascal
4.0, typed constants are now placed in
the data segment rather than the code
segment as in Turbo Pascal 3.0.

DIRECTING CODE

Compiler directives (see table 2) pro-
vide control over how code is gener-
ated and how the compiler itself oper-
ates. Directives can be invoked within
curly braces that are embedded in the
source program; as entries selected
from the Options pull-down menu in
the integrated environment; or as com-
mand-line flags when using the com-
mand-line version of the compiler.

For example, the developer could
use any one of the following to inhibit
range checking of subscripts in a com-
piled program: the directive {$R—} in a
program, the Range Checking Off entry
in the Options pull-down menu, or
/R— on the command line. When a
program is loaded for editing, direc-
tives in the integrated environment are
automatically set to reflect those em-
bedded in the source program.

A new conditional compilation fa-
cility is based on the definition of con-
ditional symbols and use of the condi-
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to disk
Find error
Primary file
Get info
OPTIONS
Compiler
Environment
Directories
Parameters
Load Options
Save Options

configuration file

COMMAND ACTION

FILE

Load Loads a source file to be edited

Pick Presents a pick list of the eight most recently accessed files

New Selects a new file for editing

Save Saves the current file being edited

Write to Writes the currently highlighted block to a file

Directory Does a DOS DIR on any drive and directory

Change Dir Changes the working drive and directory

OS Shell Loads COMMAND.COM and passes control to DOS

Quit Quits from the editor

EDIT Enters editor mode

RUN Runs the current program

COMPILE

Compile Compiles the last program edited

Make Compiles the primary file or last file edited; checks
dependencies and compiles as required

Build Recompiles all files in program unconditionally

Destination Specifies that executable code is left in memory or written

Finds source line of last compilation or execution error
Specifies path and file name for Build or Make

Displays information about the last program compiled

(All Options choice lists are presented as pull-down menus. )
Changes compilation options

Changes editor environment options

Specifies directories where Turbo finds files

Allows setting of command line parameters

Loads previously saved configuration file

Saves compiler, environment, and directory options in a

Turbo Pascal 4.0 allows a programmer to edit, compile, and test Pascal programs
within a highly integrated development environment. Drop-down menu windows
provide the programmer with total control over the program development cycle
including specification of compiler directives and command-line parameters.

tional compilation directives $IFDEF,
$IFNDEF, $IFOPT, $ELSE, and $ENDIF.
Conditional symbols, which are similar
to Boolean variables, are set or reset
using the $DEFINE and $UNDEF direc-
tives, respectively. These symbols, how-
ever, can be used only with conditional
directives and cannot be referenced in
program code; standard program varia-
bles cannot be used with conditional
directives. The Owner’s Handbook il-
lustrates the use of conditional defini-
tions. For example, a developer condi-
tionally can include hardware or soft-
ware floating-point support in a pro-
gram and debugging code for testing.

LINKING UNITS

Units are collections of procedures,
functions, global constants, variables,
and structures. They are analogous to
object libraries supported by other pro-
gramming systems, but they contain
additional declaration information nec-
essary to maintain the strong typing, for
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which Pascal is noted, across separate
compilation boundaries. The use of
units reduces compilation time because
they are precompiled and linked into
the program, as opposed to being com-
piled from scratch. At the source pro-
gram level, units are conceptually simi-
lar to Modula-2 constructs, except that
units do not have separate definition
and implementation files.

Turbo Pascal 4.0 units are struc-
tured as shown in figure 1. The unit
statement identifies the program code
as a unit and assigns it a name; this is
analogous to the function of the pro-
gram statement in a Pascal program.

The interface section of a unit is
used to import and export type decla-
rations, thereby providing the informa-
tion necessary to carry the strong typ-
ing over separate compilation bounda-
ries. Besides indicating any other units
required to support the unit being de-
fined, it contains declarations for all the
constants, data types, variables, proce-

dures, and functions that the program-
mer wants to make visible (public) to
any code external to the unit.

The code for public procedures
and functions declared in the interface
section is actually contained in the
implementation section. It also contains
those declarations, procedures, and
functions that the programmer wants
private (that is, accessible only within
the unit being defined).

The initialization section contains
data initialization routines or actions,
such as opening files, which are re-
quired for successful use of the unit.
When a program is executed, the ini-
tialization section of each unit used by
that program is called in order of spec-
ification within the program, before the
main code is executed.

When the Turbo Pascal compiler
links a program and its associated
units, it minimizes the final executable
program size by extracting only those
procedures and functions required
from the specified units. This is similar
to the way Microsoft’s LINK or Phoe-
nix’s Plink select .OB] modules from a
library. Although units and .OBJ librar-
ies are conceptually similar in function,
their different internal structures are
incompatible.

Because units are not compatible
with existing library maintenance utili-
ties, Borland supplies its own unit li-
brarian, TPUMOVER. When Turbo Pas-
cal 4.0 compiles a unit, it creates a
TPU file. TPUMOVER can add compiled
units to or delete them from a .TPL (li-
brary) file; it also can determine unit
dependencies and move units back and
forth between .TPL files. Unfortunately,
the Turbo Pascal 4.0 compiler recog-
nizes only TURBO.TPL, the standard li-
brary. This forces the user to include
user-written procedures in TURBO.TPL
or to create multiple TURBO.TPL librar-
ies distinguished only by the subdirec-
tory in which each exists.

All standard units supplied with
the Turbo Pascal 4.0 package are dis-
tributed as .TPL files. These units define
all procedures and functions described
in the Turbo reference manual. They
also contain many predefined global
variables, structures, and constants that
make writing programs easier. The pro-
gram CRITTEST.PAS (listing 1) and its
unit SAMPUNIT.PAS (listing 2) show
how a unit is defined and used.

GRAPHIC IMPROVEMENT

Turbo Pascal 4.0 provides a Graph unit
containing more than 60 graphics func-
tions and procedures to perform line
and curve drawing, polygon filling, pal-
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ette and color manipulation, saving and
restoring of a portion of the graphics
screen, and viewport management.

To support the wide range of
graphics hardware on the PC market,
Turbo Pascal 4.0 provides runtime
loadable graphics drivers for the VGA,
MCGA, EGA, CGA, Hercules, AT&T 400
line, and 3270-PC video controllers and
runtime loadable fonts. The Graph unit
has an initialization procedure,
InitGraph, that automatically detects the
type of video controller installed, loads
and initializes the appropriate driver,
loads a default font file, and drops the
system into graphics mode.

The naming convention that associ-
ates a graphics driver with its native
graphics modes is consistent: common
prefixes identify the controller and its
native modes. This scheme does not,
however, address running a graphics
controller outside its native modes. For
example, the VGA driver maps directly
to the VGALo (640-by-200, 16 colors),
VGAMed (640-by-350, 16 colors),
VGAHi (640-by-480, 16 colors), and
VGAHi2 (640-by-480, monochrome) dis-
play modes, but it is possible to drive
the VGA display controller in a CGA
mode. To do this, the CGA driver must
be “registered” and the desired mode
explicitly set before initializing the
graphics system. A procedure called
CloseGraph unloads video drivers and
restores the original video mode.

In addition to permitting graphics
drivers and font files to be dynamically
loaded from disk at runtime, Borland
also provides a mechanism for linking
drivers and fonts into a program to
produce a single .EXE file unencum-
bered by having to be distributed with
separate driver and font files. A minor
drawback to linking, however, is that
the size of the executable file is larger;
this could be prohibitive if a program
is designed to accommodate a wide
range of graphics hardware or to sup-
port a large number of fonts.

If maintaining a maximum amount
of heap space is important, then linking
in drivers and fonts is a consideration
because graphics drivers and stroked
(line-drawn) fonts are normally allo-
cated out of heap space.

Line, shape, color, and shading
functions are well implemented, but
the fonts are not professional quality.
The single raster (bitmapped) 8-by-8
font looks like a bold Helvetica. The
vector fonts are Triplex, Small Font,
Sans Serif, and Gothic.

Vector fonts can be scaled and ro-
tated; the raster font cannot. Little ac-
commodation is made for the various
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COMMAND PULL-DOWN

SWITCH* MENU OPTION ACTION

Ret/= Range checking Checks subscript ranges

Sin/i= Stack checking Checks if stack is full prior to calling
procedures and functions

I/ = I/O checking Checks I/O errors

D+/— Debug information Embeds debug information in .EXE or
TPU (unit) file

i Turbo Pascal map file Generates .MAP file for debugging

Ft/= Force far calls Forces far calls

W= Variable-string Provides strict or loose checking of

checking string variable lengths
Bt/ Boolean expression Provides a short circuit evaluation of
evaluation Boolean expressions

N/ = Numerical processing Uses software or math coprocessor for
floating-point calculations

L= Link buffer Turbo linker uses either memory or

: disk for linker information

Dssss Conditional defines Defines conditional variable ssss
used by compiler

Ms,min,max Memory sizes Defines sizes of stack, minimum heap,
and maximum heap

“ The + sign after the command switch indicates enabling of the option; the — indicates disabling.

Compiler directives are switches that control how the compiler generates code.
They can be set (+) or reset (—) within the Turbo Pascal 4.0 integrated environ-
ment, on the command line that invokes the stand-alone version of the Turbo
Pascal 4.0 compiler; or they can be embedded within a Pascal source program.

Interface

{public declarations}

o ImFIemémation e
private declaration}

Begin
{initialization code}
End.

Uses (list of units) {Optional}

{procedures and functions}

UNIT STATEMENT

INTERFACE SECTION

IMPLEMENTATION
SECTION

INITIALIZATION
SECTION

The Turbo Pascal 4.0 unit supports the separate compilation and linking of Pascal
programs by providing a structure in which type definitions for “public” or “pri-
vate” procedures, functions, and parameters can be specified. The unit structure
also contains declaration data to maintain typing across compilation boundaries.

fonts embedded in the BIOS of various
video controllers. In particular, the
8-by-14 EGA, 8-by-16 VGA, and 9-by-14
Hercules fonts all have a pleasing ap-
pearance and often can be put to good
use in an application. However, the
Graph unit does not support modifying
or adding fonts to the system. Borland
would do well to have a Turbo Font
Toolbox waiting in the wings.

The graphics drivers supplied with
Turbo Pascal 4.0 talk directly to the dis-
play hardware at the register level, not

at the BIOS level. Because some graph-
ics controllers from vendors other than
IBM are compatible only at the BIOS
level, compatibility with a broad range
of controllers is an important consider-
ation for any software developer.

Thus, the latest graphics support is
good, but third-party font support and
font-management software might be
necessary for serious product develop-
ment. All graphics drivers and fonts can
be shipped with the product without
payment of any royalties to Borland.
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ERROR NUMBER ERROR NUMBER DEFINITION

150 13H Disk is write protected

15l 14H Unknown unit

152 15H Drive not ready

153 16H Unknown command

154 17H Data error (cyclic redundancy check)
155 18H Bad request structure length
156 19H Seek error

157 1AH Unknown medium type

158 1BH Sector not found

159 1CH Printer out of paper

160 1DH Write fault

161 1EH Read fault

162 1FH General DOS failure

The critical error function in DOS (interrupt 21H, subfunction 59H) returns
unique error codes when serious problems, such as low-level /O errors or an at-
tempt to write to a write-protected disk, occur in the DOS environment. This
table relates the errors returned by Turbo Pascal 4.0 to those returned by DOS.
The most frequent error codes in Turbo Pascal 4.0 are 150, 152, and 159.

TYPE DEFINITION NUMERIC RANGE
INTEGERS
Byte 8-bit unsigned 0. . 255
Shortint 8-bit signed lgkel e iy
Integer 16-bit signed =52768 . 32767
Word 16-bit unsigned OEE65535
Longint 32-bit signed —2147483648 . . . 2147483647
REALS
Reals . 6-byte real 29E=39 .\ 1. 7E+38
Single 4-byte real 1.56—45 . . . 3.4E+38
Double 8-byte real 5.0E—324...1.7E+308
Extended 10-byte real 1.9E—4951 . . . 1.1E4932
Comp? 64-bit signed —2E+63+1...2E+63—1
CHAR 1-byte character ~
STRING[n] n-byte character string,

prefixed by length byte
BOOLEAN True/false
POINTER Typeless pointer
4 All reals wzth the exception of type real require a math coprocessor. ® Integer values only,

In addition to data types that support 8-bit and 16-bit signed and unsigned inte-
gers, Turbo Pascal 4.0 provides a longint data type, which defines 32-bit signed
integers. An extended set of floating-point types that require the use of an op-
tional math coprocessor takes maximum advantage of the hardware’s capabilities.

Critical error handling with DOS
interrupt 24H is now built into the
Turbo 4.0 system unit, so the developer
no longer has to provide one. Interrupt
24H is one poorly designed area of
DOS (see “DOS Exception Handling,”
Dan Rollins, April 1987, p. 130); this
vector will take control, for example,
when a diskette drive door is left open.
To be bulletproof, applications must
intercept and act upon critical errors.
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In earlier Turbo Pascal versions,
critical error handling was especially
troublesome because after every /O
operation the function IOResult had to
be called, and then a variable, set by
the interrupt service routine for inter-
rupt 24H, examined.

In Turbo Pascal 4.0, the error
codes returned for critical errors either
by the IOResult function or in the
DosError variable differ from anything

documented for DOS and are missing
from the list of error codes in appen-
dix I of the Turbo Pascal 4.0 Owner’s
Handbook. They have values of 150
decimal and above.

To verify assignment of error-code
numbers, CRITTEST.PAS (listing 1) was
traced to the point where the interrupt
24H vector was set, then code disas-
sembled beginning at the 24H segment:
offset. Table 3 lists all error codes, es-
tablishes correspondence between the
Borland and DOS 3.0 error codes, and
explains each one. Borland could do
better by maintaining a consistent set
of error codes; it is a needless aggrava-
tion to remember one set of undocu-
mented error codes for Turbo Pascal
4.0 and another for DOS.

Barring hardware failure, the fre-
quent critical error codes encountered
are 150 (write-protected diskette), 152
(drive not ready), and 159 (printer out
of paper). CRITTEST.PAS tests whether
Turbo 4.0 can detect the latter two
codes. It does the following:

e writes to printer LPT1 with Writeln

* writes to the printer with interrupt
21H function 40H

searches the DOS directory for a *.*
on the A: drive

reads and displays a record from first
file found on the A: drive diskette
To test critical error trapping, the test
program should be run with the
printer shut off and no diskette in
drive A:. To recover from errors, the
user should turn the printer on and
put a diskette containing at least one
file in the A: drive. CRITTEST reveals
that Turbo 4.0 passes all error tests.

For FindFirst directory search, the
variable DosError must be checked for
error; this is the case for all functions
and procedures that are part of the
DOS unit. This implementation is, how-
ever, inconsistent with the functions
and procedures in the System unit,
which require that the function
IOResult be called to determine com-
pletion of an operation.

NEW DATA TYPES AND FEATURES
Table 4 lists the data types supported
by Turbo Pascal 4.0. Except for reals,
all types of floating-point declarations
require an 80x87 math coprocessor.
Comp is not really a floating-point data
type, but a 64-bit integer handled by
the coprocessor; it can be used to
represent integers with a range of
—2E + 63 + 1 to 2E + 63 + 1. Version
4.0 is the first release of Turbo Pascal
that takes full advantage of data types
that are supported by the math copro-
cessor hardware.
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The shortint and word data types
now allow use of 8-bit and 16-bit un-
signed integers, and longint defines a
32-bit signed integer. Shortint and
word are required for dealing with
hexadecimal data whose high-order bit
is set. For example, a statement such as
N := $FFFF requires that N now be
declared as type word.

The high-precision real arithmetic
provided by the TURBOBCD compiler
of Turbo 3.0 is gone. A sample pro-
gram provided with the package shows
how to convert values in old data files,
formatted as Turbo 3.0 BCD reals, to
the new real data types supported by
Turbo Pascal 4.0.

One major shortcoming of 4.0 is
that it has no debugger. Microsoft SYM-
DEB, although it can be used to sym-
bolically debug Turbo Pascal 4.0 pro-
grams, requires compiler switches and
several translation gyrations. The Bor-
land Owner’s Handbook tells how to
use the Periscope debugger supplied
by the Periscope Company.

MAKE, a UNIX-type utility that au-
tomates generation of program code
based on module dependencies and
time of last modification, is comparable
to those provided by other software
vendors. TOUCH, a companion to
MAKE, forces the creation date and
time of named files to the current date
and time. Normally it is used to mark
source files current so that MAKE is not
compelled to compile them.

GREP, like the original UNIX util-
ity, searches files for text strings that
match a pattern or target string. A so-
phisticated pattern-specification mecha-
nism known as general regular expres-
sions can specify arbitrarily complex
string-matching criteria.

A BETTER PERFORMER
Compilation tests of two large Pascal
programs were run on an 8-MHz AT
compatible from PC Designs, with a
Seagate 4038 hard disk. This configura-
tion is virtually identical in perfor-
mance to a standard IBM AT Model
339. Table 5 shows the program statis-
tics, compilation times, and runtimes.
With a 1.5MB disk cache running
in expanded memory, compile times
for a Turbo Pascal 4.0 program is an
impressive 24,000-plus lines per min-
ute, which is up to three times faster
than the same program compiled
under Turbo Pascal 3.0. Several factors
contribute to this speed. First, in 3.0,
include files are read 128 bytes at a
time; in 4.0, they are read in 1,024-byte
blocks. The 4.0 compiler also wastes no
time checking the keyboard for a key-
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VERSION 3.0 VERSION 4.0
PROGRAM 1
Number of lines in program 8,667 8 S
Number of include files 53 51
Time to compile with disk cache (secs.) 56 18
Time to compile w/o disk cache (secs.) 89 59
Compilation speed with disk cache (lines) 9,286 27,923
Compilation speed w/o disk cache (lines) 5,842 12,887
Size of .COM and .EXE files (bytes) 48428 50,336
Runtime (secs.) 18 15
PROGRAM 2
Number of lines in program 3,622 3,122
Number of include files S 31
Time to compile with disk cache (secs.) 17 8
Time to compile w/o disk cache (secs.) 41 20
Compilation speed with disk cache (lines) 12,783 23415
Compilation speed w/o disk cache (lines) 5,300 9,366
Size of .COM and .EXE files (bytes) 24,558 17,888
Runtime N/A N/A
< Program 2 loads and executes other programs, so execution timings were not measured.

Turbo Pascal 4.0 significantly improves performance over Turbo Pascal 3.0 in both
speed of compilation and linking and speed of execution. Turbo Pascal 4.0 pro-
grams that use units increase performance further by minimizing the need to use
include files. The tests were run on an 8-MHz AT compatible from PC Designs.

stroke to abort compilation: it activates

Ctrl-Break checking with interrupt 21H
subfunction 33H and sets the Ctrl-C/
Ctrl-Break vector, 23H, to point to the
compiler abort routine. Faster code in
the compiler also improves speed.

The ACCURACY.PAS program (see
“Measuring Numerical Accuracy,” Jim
Roberts, January 1988, p. 142) deter-
mines the precision of the extended
data type as supported by 80x87 math
coprocessors. When the program was
run with extended data type and 17
digits of precision, Turbo 4.0 had a
composite error rating of only 0.02—it
failed to score perfectly on only two of
the many tests.

The extended data type, with 19
significant figures and exponents in 4
figures, makes Turbo 4.0 well suited for
scientific and statistical computations
that demand highly accurate results and
extremely large or small numbers.

In addition to the integrated envi-
ronment, Turbo Pascal 4.0 contains a
command-line version of the compiler,
and supports a configuration file for
saving frequently used compiler direc-
tives. Compiling from the command
line can be a time saver in generating
large systems composed of many pro-
gram modules and include files. Any
compiler parameters specified on the
command line override those stored in
the configuration file.

FASTER GENERATED CODE

By using fundamental optimization
techniques, the Turbo Pascal 4.0 com-
piler generates more efficient code
than 3.0. Constant folding performs
constant arithmetic at compile time
rather than runtime. Constant merging
refers different constant references to a
single instance in memory. In addition
to range checking constant assignments,
the compiler verifies ranges of constant
array subscripts and calculates at com-
pile time the addresses of variables
with constant subscripts.

The compiler performs short-
circuit evaluation of compound Bool-
ean expressions. Thus, expressions are
evaluated in an order that guarantees a
minimum amount of checking to deter-
mine whether a particular expression is
true or false; this can be disabled by a
compiler directive.

The compiler also reorders an
evaluation of terms if it will produce
more efficient code. When it finds a
multiplication calculated by a power of
two, it generates code that multiplies
by shifting, rather than by using a hard-
ware multiply instruction. Arrays and
subscripted records whose elements
are a power of two in size benefit from
this type of optimization and are refer-
enced more quickly. A common exam-
ple is an integer array, whose offset in
memory is calculated by shifting the
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subscript value left one bit. The com-
piler also identifies and removes dead
code that is impossible to execute.
Several runtime routines have
been improved. In particular, a
Writeln(Lst, ... ) in Turbo 3.0 gener-
ated a single interrupt 21H function 5H
(printer output) for every character
written to the printer, producing slow
execution. In Turbo 4.0, the same state-
ment collects all printable characters
from a Writeln in an internal buffer,
then writes the entire buffer to the
printer with a single interrupt 21H

function 40H, write to file or device.
This is significantly faster than repeti-
tive calls to interrupt 21H function 5H.
One Turbo Pascal 3.0 program
converted for this review performs
floating-point calculations, draws a
graph on the screen, and builds a bit-
map of the screen image for printing.
When written for 3.0, the code was tai-
lored for speed using every reasonable
optimization technique. Even so, com-
piling the same program using Turbo
Pascal 4.0 improves execution time
from 18 to 15 seconds when run with

Write Better

Turbo 4.0 Programs...
Or Your Money Back

You’ll write better Turbo Pascal 4.0 programs easier and faster
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lays and chain in Turbo 4.0, only $45.
Call for upgrade information.

Turbo Pascal 4.0 is required.

Owners of TurboPower Ultilities w/o
source may upgrade for $40, w/source,
$25. Include your serial number. For
other information call 408-438-8608.
Shipping & taxes prepaid in U.S. &
Canada. Elsewhere add $12 per item.
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the same input file. The program uses
many constant subscripts, which Turbo
Pascal 4.0 calculates at compile time,
unlike Turbo 3.0.

The program OPTZTEST.PAS (avail-
able on PCTECHline) uses integer
arithmetic to test some of the most
common code optimizations. To view
the generated code, the program is
compiled with the Generate Map File
option; this forces the compiler to pro-
duce a .TPM file that is then processed
by the Borland TPMAP utility to pro-
duce a standard .MAP file, which in
turn is processed by the Microsoft
MAPSYM utility so that SYMDEB can be
used to disassemble the program. The
only optimizations applied are strength
reduction, constant folding, and direct
memory addresses when subscripts are
constant—these are the most basic op-
timizations that can be expected from
any reasonable compiler.

OPTZTESTLST (listing 3), the an-
notated disassembly of the OPTZTEST,
executable file, shows that the compiler
could perform other code optimiza-
tions, but does not. In particular, 4.0
does not reuse the contents of registers
between statements, or even between
different operands in the same state-
ment. It also does not attempt to opti-
mize register use within blocks of
code. Using static register assignment,
it treats all operands independently.

For example, it always uses the DI
register for subscripts, rather than
using the SI, DI, and BX registers inter-
changeably in subscripting operations.
Rewriting algorithms to generate
tighter, faster code remains as fruitful
as with 3.0. Improved code optimiza-
tion permits a programmer to concen-
trate on designing clever algorithms
rather than tweaking the compiler out-
put to produce faster code.

CONVERTS

To determine the complexity involved
in transforming a Turbo Pascal 3.0 pro-
gram into one compatible with the
Turbo Pascal 4.0 compiler, two large
programs were converted. Table 5
shows the numbers of source lines and
include files in each.

To assist in conversion, Borland
provides an UPGRADE utility, which
provides two optional backward com-
patibility units, Turbo3 and Graph3.
UPGRADE scans source files and modi-
fies discrepancies it identifies between
versions 3.0 and 4.0. When UPGRADE
inserts a fix into the program, it also
inserts a comment line to flag the mod-
ification. For an expanded description
of changes, UPGRADE can generate a
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journal file. Another option with UP-

GRADE creates units from source code

explicitly tagged by the user.

Although UPGRADE can be useful
for converting small, straightforward
Turbo Pascal 3.0 programs, large pro-
grams and those containing in-line as-
sembly language code or intricate code
require a reasonable amount of effort
on the part of the user.

UPGRADE is a bit fragile: it does
not understand subdirectories well and
does not handle error recovery reason-
ably. If the utility aborts in midconver-
sion upon detecting an error condition,
it leaves numerous renamed files lying
around, which the user must sort out;
this can be extremely tedious, particu-
larly if the programs being converted
use many include files. As a simple act
of insurance, the user should back up
all source files before attempting to
convert a program.

The Owner’s Handbook describes
converting from 3.0 to 4.0. Some points
to be considered in performing a con-
version include the following:

* A standard register template, Regis-
ters, is provided so that any refer-
ences to previous register records
must be modified.

* Standard register names can conflict
with variable names used in the
Turbo Pascal 3.0 version.

e Conversion from Turbo Pascal 3.0 is
simplified by obtaining Turbo Pascal
4.0 versions of any software libraries
used. Most third-party vendors are
moving rapidly to produce versions
of their libraries compatible with
Turbo Pascal 4.0.

* Code that handles critical errors in
Turbo Pascal 3.0 should be removed
because Turbo Pascal 4.0 now pro-
vides that support.

* In Turbo Pascal 4.0, values returned
by the function IOResult differ from
those returned in Turbo Pascal 3.0. If
an application simply checks for a
nonzero result from IOResult, it
probably will be unaffected. If, how-
ever, IOResult is tested for explicit
error codes, changes will have to be
made to those checks during conver-
sion. For example, in checking
whether or not a file existed, the
Turbo 3.0 return code of 01H would
have to be replaced by the 02H code.
This results in a mixed blessing be-
cause Turbo Pascal 4.0, other than for
critical errors, now returns the same
error codes as DOS. The downside is
that 4.0 runtime routines still do not
indicate in which DOS function an
error occurs or for which file it oc-
curs. In a test environment this might

APRIL 1988

be acceptable, but it makes error It must be handled as follows:
diagnosis for delivered production S

code very difficult. Turbo Pascal 4.0 T

should return more comprehensive * Borland now sensibly states that sepa-
error information. rately assembled code is preferable
To keep DOS critical error codes to in-line code within the Pascal
straight, any user-supplied error han- source code. During conversion be-
dling should remap them into stan- tween 3.0 and 4.0, all in-line code
dard DOS error codes. must be checked line by line because
In 4.0, the length of a string can no parameter passing conventions differ,
longer be referenced through the particularly for reals.

zero character of the string, as shown | ¢ The Turbo Pascal 3.0 statement to

in the following: find the segment address of the pro-
xyz[0] := #0; gram segment prefix (PSP) and then

Not
A New Database
Language!

The more languages you know, the more you know there’s a right
language for every job. Especially database management jobs.

The ideal language to maximize db/LIB’s power to manage database and
index files would have to be highly reliable. With a real compiler, built-in
debugging tools, and a super program editor. And it would be Quick. As it
happens — it's BASIC.

db/LIB and QuickBASIC

QuickBASIC 4.0 is Microsoft’s terrific new programming environment for
the Basic language. db/LIB, the Database Library, teams up with
QuickBASIC to form the most powerful relational database development
system available today. And here’s how:

Our Database Library

db/LIB has 3 application-building libraries you call from QuickBASIC:

[f File Access Library creates, reads, and writes dBASE Ill+ standard
database and index files at assembly-language speed.

[} Data Management Library contains 12 high-level database commands
(w/source) like Browse, Create, Append, List/Report, Update and Index.

[ Extended Function Library understands Basic and dBASE data expressions
to handle user queries and data format.

Our Database Language

QuickBASIC hails from Microsoft, the professional language people. No
other application language available is more flexible or dependable. And
look at QuickBASIC's ultra-modern programming environment:

[ a built-in Smart Editor automatically formats your code

[/ a Syntax Checker finds typos as you type, not when you compile

[ modular structure, large arrays, defined functions, and 80287 support

P dynamic Debugging tools illustrate your code at work line-by-line

[4 atrue Compilerassures unbeatable performance foryourfinished program.

Your software dealer can show you db/LIB
and QuickBASIC in action today. db/l—l B
Ask for db/LIB’s Guided Tour diskette. +QB
Or call toll-free. VISA, MasterCard Accepted.

db/LIB is only $139. DBMS

AJS PUBLISHING, INC. (800) 992-3383

P.0O. Box 379 In California Call

North Hollywood, CA 91603 ~ ‘mmmmsmsh.  (818) 985-3383
rofessionals in Software 9:00 am.- 5:00 p.m.

db/LIB and the db/LIB logo are trademarks of A.J.S. Publishing, Inc. Pacific Time

Microsoft is a trademark of Microsoft Corp.

dBASE is a trademark of Ashton-Tate.

Ingram Prod #0795-002-222
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SQL Compatible Query System adaptable to any
operating environment.

COL Query System. A subset of the Structured
English Query Language (SEQUEL, or SQL)
developed by IBM. Linked files, stored views,
and nested queries result in a complete query
capability. File system interaction isolated in an
interface module. Extensive documentation
quides user development of interfaces to other
record oriented file handlers.

Portable Application Support System

Portable Windowing System. Hardware
independent windowing system with borders,
attributes, horizontal and vertical scrolling.
User can construct interface file for any
hardware. Interfaces provided for PC/XT/AT
(screen memory interface and BIOS only
interface), MS-DOS generic (using ANSL.SYS),
Xenix (both with and without using the curses
interface), and C-library (no attributes).

Screen 1/0, Report, and Form Generation
Systems. Field level interface between
application programs, the Query System, and
the file system. Complete input/output
formatting and control, automatic scrolling on
screens and automatic pagination on forms,
process intervention points. Seven field types:
8-bit unsigned binary, 16 bit signed binary, 16
bit unsigned binary, 32 bit signed binary,
monetary (based on 32 bit binary), string, and
date.

Including Source Code
$395.00

File System interfaces include
C-tree and BTRIEVE.

HARDWARE AND FILE SYSTEM
INDEPENDENT

MAcCHINE
INDEPENDENT
SOFTWARE

1415 NORTHGATE SQ. #21B
RESTON, VA 22090

VISA/Master Charge accepted

(703) 435-0413

*C-tree is a trademark of FairCom
1BM, SEQUEL, PC, XT, AT are trademarks of IBM Corp.
MS-DOS and Xenix are trademarks of Microsoft Corp.

CQL and the COL Logo are trademarks of Kurtzberg Computer
Systems.
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assign it to a pointer variable might
have been the following:

PSP_ Pointer := Ptr ( CSeg, 0 );

but because .COM files are no longer
supported, it becomes:

PSP__Pointer := Ptr ( PrefixSeg, 0 );

PrefixSeg is a predeclared word vari-
able initialized when a Turbo Pascal
4.0 program starts executing.
For added speed of execution when
using a math coprocessor, Turbo Pas-
cal 4.0 passes floating-point variables
to procedures or functions on the
hardware stack of the coprocessor
chip. Because this stack is only eight
levels deep, software must be written
to accommodate this limit. (Many
nested function calls or recursive
procedures could cause the stack to
overflow.) If the limit is exceeded,
the program will abort with a run-
time error of 207 (invalid floating-
point operation). Because this error
code is used for other coprocessor
errors as well, it is difficult to tell
which problem produced the error.
The Owner’s Handbook shows

how to rewrite a recursive Fibonacci
series function so that the coprocessor
stack will not overflow. The Borland
compiler does no checking to see
whether coprocessor stack overflow
can occur, nor does it provide an op-
tion to disable passing of variables on
the coprocessor stack. Along with im-
proved execution speed, therefore,
comes potential instability in programs
compiled for the math coprocessor.

Three ways to make sure pro-
grams do not exceed the coprocessor
stack are to verify operation of the pro-
gram by devising tests to reveal those
limits, to desk check the programs ex-
haustively, or to pass parameters by
reference, not by value.

The conversion from Turbo Pascal
3.0 to 4.0 is quite worthwhile, yielding
all the advantages offered by the newer
environment. The additional built-in
functions and procedures eliminate the
need for some software libraries that
were required under Turbo Pascal 3.0;
the two programs converted for this
review ended up with fewer include
files and source code lines.

Conversion, however, does not
come without pain. Having been writ-
ten using standard Turbo Pascal 3.0
capabilities, the two previously men-
tioned large programs were converted
to an operational state with about one
day’s work. Programs using compli-
cated work-arounds for 3.0 limitations
will take longer to convert.

SUITABLE FOR COMMERCIAL?
Yes, Turbo Pascal 4.0 is appropriate for
developing commercial software. Sepa-
rate compilation and use of units make
it much easier to develop and maintain
program code. In addition, many sup-
port libraries currently available for
Turbo Pascal 3.0 have been, or are
being, converted to Turbo Pascal 4.0.
Turbo Pascal 4.0 compiles and
links rapidly. This can lead to an in-
crease in programmer productivity. It
also helps make up for, albeit only
slightly, the lack of debugger support.
Although Turbo Pascal 4.0 performs
basic code optimizations and produces
much better code than 3.0, it does not
begin to approach the optimizations
performed by other language tools
such as Datalight’s Optimum-C or
Microsoft’s C 5.0 (see “C Contenders,”
Marty Franz, February 1988, p. 52).
Linking assembly language .OB]
modules into Turbo Pascal 4.0 pro-
grams is a one-way path. An annoying
by-product of maintaining strong type
checking is that Borland uses a propri-
etary internal format for units. This
precludes developing a set of routines
in Turbo Pascal 4.0 and easily linking
them with another language such as
Turbo C. Some .OBJ modules gener-
ated from Turbo C source code can be
linked into Turbo Pascal 4.0 programs,
but the process is awkward and fraught
with restrictions. Because Borland’s lan-
guage products have been developed
by essentially independent groups,
low-level consistency among these
products is not one of their hallmarks.

BETTER DOCUMENTED

Improved organization distinguishes
the Turbo Pascal 4.0 Owner’s Hand-
book from the version 3.0 Reference
Manual. The information flow is logi-
cal and designed to build knowledge
chapter by chapter. Because of the
many differences between these two
releases, even the experienced Turbo
Pascal programmer should read the
new documentation thoroughly before
undertaking any major effort.

The manual is tutorial in nature.
One chapter explains units, indicates
why they have been added to the lan-
guage, and details all standard units
and associated procedures. Another
chapter gives an overview of the MAKE
utility, conditional compilation direc-
tives, and code optimization directives.
More than 100 pages are used to de-
scribe various Pascal syntax constructs,
each illustrated by “railroad” syntax
diagrams. Another chapter explains
using in-line assembly language code,
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Serious Debugging\
At a Reasonable

All the speed and power of
a hardware-assisted debugger
at a
software price - $386

Breaks the 640K barrier:
Soft-ICE uses ZERO bytes of memory
in the first IMB of address space.

Hardware-level break points:
REAL-TIME break points on memory
locations, memory ranges, execution, I/O
ports, hardware and software interrupts.

Break out of hung programs:
With a keystroke - no external switch
necessary. Even with interrupts disabled.

Works with your favorite debugger:
Soft-ICE can add its powerful break
points to the software debugger you
already use.

Solve tough systems problems too:
Debug TSR’s.
Debug interrupt handlers.
Debug self booting programs.
Debug DOS loadable device drivers.
Debug non-DOS operating systems.
Set break points in ROM.

30 day money-back guarantee, Visa and
Master Card accepted.

Nu-Mega Technologies

P.O. Box 7607
Nashua, NH 03060-7607

Put your bugs on ICE with Soft-ICE
Requires 80386 AT compatible or IBM PS/2 Model 80
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linking separately assembled proce-
dures, formatting variables in memory,
and passing arguments on the stack.

A complete, alphabetized section
references function and procedure
names, associated units, declarations,
remarks, restrictions, related references
and procedures, and examples. This
makes finding information simple if the
developer knows the function or pro-
cedure name. If not, groupings in the
unit section, although inconvenient, can
be useful. Borland might consider add-
ing a functional cross-reference to an-
swer questions such as “What proce-
dure do I use to draw a line?”

Technical support is an important
consideration in choosing a language
product for a production environment.
Borland support specialists are courte-
ous, knowledgeable, and helpful—and
generally easy to reach.

Although Borland does not have a
direct bulletin board, it maintains spe-
cial interest groups on CompuServe
and BIX, two commercial time-share
services to answer questions and re-
spond to problems. These active
groups put a user in contact with other
4.0 users. Many local bulletin boards
also actively support Borland products.

WORTHWHILE INVESTMENT
For current users of an earlier release
of Turbo Pascal, version 4.0 represents
a considerable improvement. It is cer-
tainly worth making the investment in
time to convert programs to run under
the latest release, but they should be
tested carefully and thoroughly.

In the past, Turbo Pascal 3.0 has
provided a development base for many
products that have found their way into
the commercial domain. It provided a
quick and capable platform from which
to develop small programs, as well as
some large, complex programs through
creative endeavor and many hacks.

The much improved Turbo Pascal
4.0, although lacking a source-level
debugger and providing only basic
code optimizations, is an even more
capable and- uniform vehicle for seri-
ous code development. =

Borland International

4585 Scotts Valley Drive

Scotts Valley, CA 95066
408/438-8400

Turbo Pascal 4.0: $99.95; $39.95 for
registered licensees of earlier releases
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Ben Myers is a principal staff engineer with
Honeywell Bull Information Systems, special-
izing in languages and other software.

If you see something
here you like, compare it
with what our
competition has to offer.

"SVM is a full-featured system that has
all the essential capabilities you are
likely to need, and is further distin-
guished by several important features
that none of its competitors yet have." -
The C Users Journal' ™, Feb. ’88.

When you know the
facts, youw’ll know we’re
the best.

For more informaﬁon call:
1-313-662-8086

For a free copy of our competitive
comparison report, write to us on your
company letterhead.

Visa/MC/COD Accepted
SEIDL COMPUTER ENGINEERING

3106 Hilltop Dr., Ann Arbor, MI 48103
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LISTING 1: CRITTEST.PAS

{ Illustrate critical error handling of DOS calls by Turbo Pascal
Release 4.0, and use of a sample user-written unit.
Copyright (c) 1987, 1988, Ben Myers }

program crittest;
uses
crt, Dos, Sampunit;

{{$D+> { Debugging option on }
{{$7+)} { Generate memory map info for debugging }

var
Lst, Floppy : text;
DOS_Error_Code : word;
Keystroke : char;
_ DOSRegs : Registers;
Print_Line : string(80];
Data_String : string;
Dir_Record : SearchRec;

const
CR : char = #3$0D;
LF : char = #30A;

begin {crittest)}
{$1-)> { ALL errors will be checl:ied by examining IOResult. 3

Assign ( Lst,'LPT1' );
DOS_Error_Code := IOResult;
if DOS_Error_Code <> 0 then
begin
Writeln ( 'Assign, IOResult = ', DOS_Error_Code );
halt(0);
end;

Rewrite ( Lst );
DOS_Error_Code := IOResult;
if DOS_Error_Code <> 0 then
begin
Writeln ( 'Rewrite, IOResult = ', DOS Error Code );
halt(0);
end;

repeat
Writeln ¢ Lst, 'This first line is printed with Writeln.' );
DOS_Error_Code := IOResult;
Printer_Error_Check (DOS_Error_Code);

until DOS_Error_Code = 0;

Close ( Lst );

Writeln ( 'Press any key...' );
Keystroke := KeyWait; { Now get rid of it }
repeat
Print_Line :=
'This second line is printed with int 21h, function 40h.'

+ CR + LF;
with _ DOSRegs do
begin
Ah := $40; { Write to a file or device }
Bx := 4; { Standard LST handle }

Cx := Length(Print_Line);
Ds := Seg(Print_Line[11);
Dx := Ofs(Print_Line[11);
MSDos ( _ DOSRegs );
if (Flags and FCarry) <> 0 then
begin
DOS_Error_Code := AX;
Printer_Error_Check ( DOS_Error_Code );
end
else
DOS_Error_Code := 0;
end;
until DOS_Error_Code = 0;

Writeln ( 'Press any key...! );
Keystroke := KeyWait; { Now get rid of it }

repeat { Test for critical error on Directory search >
FindFirst ( 'A:*.*!, $3F, Dir_Record );
{ Note that error code is in DOS Error, not IOResult }
DOS_Error_Code := DosError;
Floppy_Error_Check (DOS_Error_Code);

until DOS Error Code = 0;

Writeln ¢ 'First file on A: is ', Dir_Record.Name );
Writeln ( 'Press any key...' );
Keystroke := KeyWait; { Now get rid of it }

Assign ( Floppy,'A:' + Dir_Record.Name );
DOS_Error_Code := IOResult;
if DOS Error_Code <> 0 then
begin
Writeln ( 'Assign, IOResult = ', DOS_Error_Code );
halt(0);
end;

repeat
Reset ( Floppy );
DOS_Error_Code := IOResult;
Floppy_Error_Check (DOS_Error_Code);
until DOS_Error_Code = 0;

repeat
Read ( Floppy, Data_String );
DOS_Error_Code := IOResult;
Floppy_Error_Check (DOS_Error_Code);
until DOS_Error Code = 0;
Writeln ( Data String );
Close ( Floppy );

{($1+)
end. {crittest)

LISTING 2: SAMPUNIT.PAS

{ A sample unit used by the program CRITTEST.
Copyright (c) 1988, Ben Myers }

unit sampunit;
interface
uses Crt, Dos;

function KeyWait : char;
procedure Printer_Error_Check ( Code_To_Check : word );
procedure Floppy Error_Check ( Code To Check : word );

implementation
{{$D+> { Debugging option on }
{{8T+) ( Generate memory map info for debugging >

{ function KeyWait : char;
Waits until a key is pressed, then passes its value back to caller.
If the returned value is zero, there is a scan code that has been
lost. This is because a function key was pressed, but Keywait is
not intended for general purpose use. }

function KeyWait;
var
Key1, Key2 : char;
begin (KeyWait)
while not KeyPressed do; { Wait for keystroke )
Keyl1 := ReadKey;
if Keyl = #0 then Key2 := ReadKey;
KeyWait := Keyl;
end; {KeyWait)

{ procedure Printer_Error_Check ( Code_To_Check : word );
Checks for and initiates recovery on printer. )

procedure Printer Error_Check;
var
Keystroke : char;
begin {(Printer_Error_Check)
if Code_To_Check <> 0 then
begin { Only if error code is not zero 3
Write ( 'Printer error !, Code To Check:4,
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' Y to Continue N to Stop.' );
repeat { User takes corrective action, and responds }
KeyStroke := KeyMWait;
until Keystroke in [ 'Y', 'y', 'N', 'n' 1;
Writeln ¢ ' ', Keystroke );
case Keystroke of
ENsSInt s hatt (0);
end; { case Keystroke )
end; { Only if error code is not zero 3}
end; {Printer_Error_Check)

{ procedure Floppy Error_Check ( Code To Check : word );
Checks for and initiates recovery on floppy disk. )

procedure Floppy_Error_Check ( Code To_Check : word );
var
Keystroke : char;
begin (Floppy Error_Check)
if Code_To_Check <> 0 then
begin { Only if error code is not zero }
Write ( 'Floppy error ', Code_To_Check:4,
' Y to Continue N to Stop.' );
repeat { User takes corrective action, and responds }
Keystroke := KeyWait;
until Keystroke in [ 'Y!, 'y!, 'N', 'n' ];
Writeln ( ' ', Keystroke ); :
case Keystroke of
IN', 'n' : halt (0);
end; { case Keystroke }
end; { Only if error code is not zero }
end;  {Floppy Error_Check)
end. {of unit samptest)

LISTING 3: OPTZTEST.LST

program optztest;
const
Max_Vector = 2;
Constant5 = 5;
var
i, i, k, L, 12, j2, k2 : integer;
g3, h3, i3, j3, k3, i4, i5, j5, k5 : integer;
i6 : byte;
IVector : array [0..2] of integer;
IVector2 : array [0..2]1 of byte;
IVector3 : array [0..2] of integer;
begin {optztest)

OPTZTEST:®:

2EDA:0000 CALL SYSTEM:ad

2EDA:0005 MOV BP,SP

2EDA:0007 SuB SP,0202

1is=5s { Test arithmetic identities )

2EDA:000B MOV Word Ptr [00A21,0005
ji=i+0;

2EDA:0011 MOV AX, [00A2]

2EDA:0014 ADD AX,0000 ; superfluous
2EDA:0017 MOV [00A4],AX

k := i div 1;

2EDA:001A MOV AX, [00A2]

2EDA:001D CWD ; superfluous
2EDA:001E MOV  CX,0001 5 g
2EDA:0021 IDIV CX H &
2EDA:0023 MOV [00A6],AX

e it

2EDA:0026 MOV AX, [00A2]

2EDA:0029 XOR CX,CX ; superfluous, but
2EDA:0028 SHL AX,CL ; does SHL, not IMUL
2EDA: 002D MOV  [00A81,AX

i2 :=1; { Test strength reduction 3

as your data base"
can take you? %
MDBS III'can ~_
take you further.

ou know the situation. You need to

develop a system that will handle massive

amounts of data and involves complex

data relationships. And not only do you
need it in an unreasonable time, it has to run on a PC
or 2 mini. And on top of that, your current dbms
simply can’t handle the job.

Design real world schemas.

MDBS III supports data bases into the hundreds of
megabytes and beyond, yet you
can still retrieve data in
split-seconds.

You can design a data
base to represent
structures as they are in the real world, capturing
many-to-many, one-to-many, many-to-one, one-to-one,
forked and recursive relationships. There’s no time-
wasting, space-hungry dummy records or extra coding.
Every time you modify your data structure, MDBS III
modifies your data base automatically.

Develop more efficient applications.

MDBS III offers high performance with flexible data-
structures, airtight data integrity, automatic recovery,
password, encryption and read/write protection, trans-
action logging, spur-of-the-moment query, report gen-
eration, easy schema restructuring, and much, much more.

From PCs to LANs to VAXs, see how far MDBS III can take
you. Call 1-800,/344-5832 or 317/463-2581.

Technical specifications

e records/data base— unlimited
o fields/record— 32,767 ® max

= db size— 4GB e records/set
(file) — unlimited e fields/index
m S —32, 767 * indexes/record—

2,500 e access codes— 65,535
PO. Box 248 © plus performance tuning,
Lafayette, IN 47902 significantly reduced storage

requirements, clustering, multi
1'800/ 344-5832 user, multiple language I/Fs
317 /463-2581

MDBS IIl is a registered trademark of
mdbs, Inc. VAX of Digital Equipment Corp.
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DATA ENTRY NETWORK

Featuring « Standard RS-232 Serial Asynchronous ASCII Communications
« 48 Character LCD Display (2 Lines of 24 Each)
« 24 Key Membrane Keyboard with embossed graphics
« Ten key numeric array plus 8 programmable function keys
« Optional RS-422 multidrop protocol mode
« Keyboard selectable SET-UP features—baud rates, parity, etc.
« Size (5.625”W x 6.9”D x 1.75"H), Weight 1.25 Ibs.
«5 x 7 Dot Matrix font with underline cursor
« Displays 96 Character ASCII Set (upper and lower case)
« Optional Bar Code Wand (shown)

COAPUTERTISE, e

302 N. Winchester « Olathe, KS 66062 < (800) 255-3739 « TELEX 705337
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GraphiC™| VTE

Publication | DEC™ VT100/V]52
quality graphlcs and Tektronix

onh yourIBM PC| 4010, 4014, & 4105
Fratoel oo Terminal Emulator

Ola)= [ senlims®) v
Sk eali e » 20 smart user-defined keys
+ large text scroll back buffer
+ hardware 132 columns
» Kermit and XMODEM
+ up to 800x600 screen resolution
on EGAs
+ zoom, pan, window plots
+ “hot key” to DOS
» all VT100 keys supported
« ANSII extensions to VT100 for
multi-color text
+ scrolling VT100 window on
graphics screen
$150. Site and source code
licenses available
MOST HARDWARE IS
SUPPORTED

+ linear, log, polar, contour plots
» bar charts, Smith charts
+ 3D curves and surfaces
+ 6 curve types, 8 markers
+ thick lines and panel fills
» 15 fonts, font editor
« convert 4096 x 3120 resolution
files to .PIC and .GEM formats
+ zoom, pan, window plots
+ high resolution printer
and plotter dumps in color

Over 150 C and assembler
routines for full control
$395 with source code.
For personal use only.

Brimntific Endeavors= E'arparaﬂan

B-EDIT ™

Fast binary editor for programmers.
Only $29

Route 4, Box 79 Kingston, TN 37763 (615) 376-4146
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2EDA:0030 MOV Word Ptr [00AA],0001

j2 := 2 * i2;

2EDA:0036 MOV  AX, [00AA]

2EDA:0039 SHL AX,1 ; SHL instead of IMUL
2EDA:003B MOV [00AC],AX

k2 := 4 * i2;

2EDA:003E MOV AX, [00AA]

2EDA:0041 MOV CX,0002 ; SHL instead of IMUL
2EDA:0044 SHL AX,CL : n
2EDA:0046 MOV [OOAE],AX

IVector[0] := 1; { See how subscripts are handled )

2EDA:0049 MOV Word Ptr [00C3],0001

IVector[i2] := 2; { i2 remains 1 )

2EDA: 004F MOV DI, [00AA]
2EDA:0053 SHL DI,1
2EDA:0055 MOV Word Ptr [DI+00C3],0002

IVector[i2] := 2;

2EDA:005B MOV DI, [00AA]

; No reuse of offset
2EDA:005F SHL DI,1 ; or subscript
2EDA:0061 MOV Word Ptr [DI+00C3],0002

IVector{2] := 3;

2EDA:0067

MOV Word Ptr [00C71,0003
i3 := 1+ 2; { Test constant arithmetic }
zeoa:ob&o‘ MOV Word Ptr [00B41,0003 ; Constant folded
i3 = ARG { Test cnﬁstant propagation }
2EDA:0073 MQV AX, [00B4]
2EDA:0076 ADD AX,0003 ; No propagation
2EDA :'00?'9 HQV [00B6] ,AX
k3 oy < ‘Test common subexpression elimination )
2EDA:007C MOV Word Ptr [00B8],0006

g3 := i3 + j3 * k3:

2EDA:0082 MOV AX, [00B6] ; Common
2EDA:0085 IMUL Word Ptr [00B8] ; expression
2EDA:0089%9 ADD AX, [00B4]

MOV [00BO1,AX

2EDA: 008D

h3 := (j3 * k3) div i3;

2EDA: 0090 MOV  AX, [00Bé] ; Common
2EDA:0093 IMUL Word Ptr [00B8] ; expression
2EDA: 0097 CWD ; not eliminated
2EDA:0098 IDIV Word Ptr [00B4]

2EDA:009C MOV  [00B2] ,AX

for i4 := 0 to Max_Vector do { Test invariant code motion }

2EDA:009F XOR AX,AX ; Good !
2EDA:00A1 MOV [00BAJ,AX

2EDA:00A% JMP  @+AA (00AA)

2EDA:00A6 INC Word Ptr [00BA] ; Good !

IVector2[i4]l := j * k; { byte array }

2EDA:00AA MOV AX, [00A4] ; invariant j * k
2EDA:00AD IMUL Word Ptr [00A6] ; not removed from
2EDA:00B1 MOV DI, [00BA] ; loop

2EDA:00B5 MOV  [DI+00C9],AL

2EDA:00B9 CMP Word Ptr [00BA],+02

2EDA:00BE JNZ @+Aé (ODA6)

PC TECH JOURNAL




for i4 := 0 to 2 do

begin
2EDA:00C0 XOR AX,AX
2EDA:00C2 MOV [00BA],AX
2EDA:00C5 JMP  @+CB (00CB) .
(2EDA:00C7 ~INC dord Ptr [00BA]

IVector3[i4] := i4 * 4; { strength reduction )

2EDA:00CB MOV  AX, [00BA]

2EDA:00CE MOV  CX,0002 ; SHL replaces IMUL
2EDA:00D1 SHL AX,CL 7 H
2EDA:00D3 MOV DI, [00BA]

2EDA:00D7 SHL DI,1

2EDA:00D9 MOV  [DI+00CC],AX

IVector2[i4] := IVector2[i4]l + IVector3[i4l;

2EDA:00DD MOV DI, [00BA] ; IVector2[i4]

2EDA:00E1 MOV AL, [DI+00C9] ; on right side

2EDA:00E5 XOR AH,AH

2EDA:00E7 MOV DI, [00BA]

2EDA:00EB SHL DI,1

2EDA:00ED ADD  AX, [DI+00CC]

2EDA:00F1 MOV DI, [00BA] ; IVector2[i4]

2EDA:00F5 MOV  [DI+00C9],AL ; on left side
end;

2EDA:00F9 CMP Word Ptr [00BA1,+02

2EDA:00FE JNZ a+C7 (00C7)

j5 = 0; { Look at code for simple loop 2}

2EDA:0100 XOR AX,AX
2EDA:0102 MOV  [0OBE],AX

k5 := 10000;

2EDA:0105 MOV Word Ptr [00CO],2710
repeat
k5 2= k5 - 1;
2EDA:010B MOV AX, [00CO] ; DEC [00c0]
2EDA:010E DEC AX ; would be simpler

2EDA:010F MOV [00CO],AX ; "

45 i= 5 + 4~

2EDA:0112 MOV AX, [00BE] ; INC [00BE]
2EDA:0115 INC AX ; would be simpler
2EDA:0116 MOV [00BE1,AX & il

i5 := (k5 * 3) div (j5 * Constant5);

2EDA:0119 MOV  AX, [00BE]

2EDA:011C MOV  CX,0005

2EDA:011F IMUL CX

2EDA:0121 MOV BX,AX ; Uses BX register
2EDA:0123 MOV AX, [00CO] o

2EDA:0126 MOV CX,0003 H

2EDA:0129 IMUL CX ; &
2EDA:0128 CWD ; for temporary
2EDA:012C IDIV BX ; storage
2EDA:012E MOV [00BC],AX

until k5 = 0;

2EDA:0131 CMP  Word Ptr [00CO],+00

2EDA:0136 ; JNZ 0108 ~

GOOD STORY

IS WORTH

REPEATING...

Especially if it’s about your product!

Listings can be downloaded using PCTECHline, 301/740-8383.
Parameters: 2400/1200/300 bps, no parity, 8 data bits, 1 stop bit.
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Why let your story remain hidden in a
back issue of one of the world’s leading
computer magazines?

Let us take your article to its highest
level of marketing potential with

a reprint! This is one of the most valu-
able marketing tools you have on hand
because:

B It represents unbiased coverage of
your product by America’s leading
computer magazine!

¥ It clearly discusses your products
features and capabilities!

I It is one of the most effective
ways of telling your story to new
customers, retailers, jobbers and
distributors.

To find out how you can have your arti-
cle or review elegantly reprinted* *on
80 1b. paper stock, in 4-color, 2-color or
1-color, call or write today: Jennifer
Locke—Reprints Manager; Ziff-Davis
Publishing Company, One Park Avenue,
New York, NY 10016, 212-503-5447.

**Minimum quantity 500 reprints.
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After: ‘I couddnt have dowe it better myself if I did it myself; if 1 say so myself”

Only from DataEase.

When personal computing was still
personal, documentation wasn'ta corpo-
rate problem.

But today, Information Centers are
responsible for hundreds of different PC
applications written by hundreds of dif-
ferent end users. As well as for developing
new applications.

And with the pressure of new develop-
ment, even professionals don't always
have the time to document applications
properly.

It's a disaster waiting to happen.

The solution is atool that lets you create
professional applications and documen-
tation without the drudgery. And do a lot
more work in a lot less time.

DataEase Developer. The only
system that automatically documents
the applications you develop.

DataEase Developer automatically cre-
ates documentation that can satisfy the
most stringent MIS requirements. Yet peo-
ple who don't even know what documen-
tation is can create it quickly and easily.

Total system documentation, including
allforms, reports, menus, relationships and
definitions, is created automatically. And

©1988 DataEase International, Inc.

user manuals can be created just as easily.
DataEase Developer outputs to Ventura
Publisher® and any word processing pro-
gramthat reads ASClI file formats.

DataEase Developer provides every-
thing needed to build complete profes-
sional applications with evaluation copies,
self-running demonstration disks,
encrypted applications and serialized
versions to protect applications from
unauthorized use.

And developing applications is easy.
Because DataEase Developer is built
around DataEase” the database manager
that's as powerful as itis easy to use. And
The Datakase Family of Products™
provides a total solution for end user
computing. From connectivity to data-
base to graphics.

DataEase Developer Because every-
body needs documentation but nobody
wantstodoit.

Call 1-800-334-EASE

(in Connecticut, 374-8000) for more about DataEase Developer.

=—DataEase

‘= INTERNATIONAL

Tools for the applications generation.
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DATA
MANAGEMENT

DATA MANAGERS AS
DEVELOPMENT TOOLS

RANDALL RUSTIN

The XDB
Dynamo

If speed, ease, and SQL power are top priorities for an
organization's data management operations, then
XDRB fits the bill. There's no stopping this dynamo.

DB (Extended Database System)

from XDB Systems Inc. (formerly

known as Software Systems Tech-
nology Inc.) is fast. It performs normal
data management operations rapidly.
Not only is XDB one of the speediest
data managers around for the PC, it is
a sophisticated structured query lan-
guage (SQL)-based relational data man-
ager. Building applications with it is
unusually simple.

XDB’s ease of use springs from its

PC roots—it was born and bred on the
PC. Striking chords of harmony with
would-be and current developers,
XDB’s menu choices are remarkably
intuitive and clear. XDB also has been
designed for upward portability; SQL-
resident engine (XDBRES) tools have
been ported to UNIX and other operat-
ing environments on minicomputers
and mainframes.
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XDB has an application program
interface (API) that allows developers
to write their own interfaces embed-
ding SQL in any language. Because the
data manager is compatible with IBM's
SQL language (DB2), queries and data
can be ported from the mainframe to
XDB running on a PC. COBOL pro-
grams with embedded SQL written
under XDB can be executed un-
changed on mainframes supporting
DB2 (provided, however, that no XDB
extensions are used).

From its SQL-standard language
foundation (see “Lingua Franca for
Databases,” Richard Finkelstein, Decem-
ber 1987, p. 53) to its utility accesso-
ries, every characteristic of this data
manager is reminiscent of a strong uni-
versity course in relational database
technology and SQL. It effectively uses
its PC architecture to implement most

relational features—a comprehensive
system catalog (data dictionary), trans-
action processing, audit trails, and secu-
rity—all in only 640KB of RAM.

XDB exceeds the SQL standard of
ANSI, adheres closely to E. E. Codd’s
Rules for Relational Data Managers
(see table 1), boasts an optional forms
designer, XDB-Forms, and performs
like a dynamo (see figure 1). Its
single-user capabilities were put to the
test by using it to develop PC Tech

Jouwrnal's sample application and run-

ning benchmarks for data managers;
multiuser features will be evaluated in
a future article. This review is one in a
series (see “Evaluating Data Managers
as Development Tools,” Julie Anderson,
p. 46, August 1985).

XDB is marketed for use with a
wide range of PCs that run under DOS
and UNIX, including AT&T’s UNIX PC,
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6386, and 3B2; Compaq’s Deskpro
ries; and the IBM PC/XT, PC/AT, or 100-

percent compatibles. On IBM machines,

it requires at least 512KB of memory
(640KB is recommended), a hard disk,
one diskette drive, and DOS 2.1 or
later for the single-user version (3.1 or
later for the multiuser version). XDB
interface libraries allow SQL to be
embedded in COBOL and PASCAL; de-
velopers can integrate SQL statements
into C using the APL

The documentation is exception-
ally clear for a product of such com-
plexity. The text and graphics are crys-
tal clear and well organized. A 30-page
Installation Guide provides installation
and configuration instructions for users
and covers all that a database adminis-
trator should know for initiating, con-
trolling, and monitoring the XDB envi-
ronment: creating a database, initializ-
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ing the environment, recovering the
database, establishing the transaction
log, specifying security through pass-
words, and defining user profiles. After
the user loads the first of seven disks,
installation becomes automatic and fast,
taking only about six minutes, if all
goes well. A spectacular university:
inspired tutorial then guides develop-
ers interactively through the steps
needed to build an application.

CAPTURING THE ESSENCE

At the DOS prompt, developers type in
XDB2 to display the main menu. It has
selections for creating and altering ta-
bles; entering and editing data; access-
ing interactive SQL; creating or running
reports, graphs, forms, menus, and pro-
cedures; and accessing utilities (see
table 2). All menu selections are made
using function keys. In fact, an entire

application can be implemented using
menus, without any procedural code.
For example, no code was required for
developing the sample application.

After naming a database, applica-
tions are developed by defining tables,
records, field names, primary key,
dexes, and null values from the main
menu’s Create/Alter module. Data can
be entered either by importing an ex-
isting file using the import utility from
the Utility menu, or by accessing the
Data Entry module and typing in data.
The Data Entry module is also used to
browse through data. The Report
Writer, Forms Manager, and Menu
Builder are selected from the menu;
then either the Create or Run option is
chosen from pop-ups.

A Learning Guide tutorial teaches
the developer quickly and |
develop an application by walking

DOV JACOBSON
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through the development of an XDB
sample application. Its database is com-
prised of six tables; four of the five
defined tables are already filled with
data. In the first lesson, the fifth table
is filled by importing data from a Lotus
data interchange file (DIF), and the
sixth table is defined and filled using
the Data Entry module. The tutorial
uses this table to illustrate the Data
Entry module’s table-browsing feature:
About 30 sample queries illustrate the
use of the interactive SQL capability.

The developer uses the Report
Writer to construct three reports: a cus-
tomer list, marketing report, and prod-
uct sales report. The examples illustrate
the WYSIWYG (what-you-see-is-what-
you-get) nature of the Report Writer.
No code is needed to generate reports
of rather complex format and structure.
Each report is produced from a table
obtained from increasingly complex
SQL queries, the last of which includes
a three-table join. The sequence of
menu-structured, prompt-driven
choices is retained internally by the
system as a sequence of program state-
ments in Report Writer procedural lan-
guage. The resulting program can be
named and saved for running with dif-
ferent data, if desired.

The developer creates simple
menus using the automatic menu-build-
ing feature. Several XDB system func-
tions (edit, report, run, and system) are
integrated into the application menu. A
product catalog form and an order
entry form are then built using the
forms manager, XDB-Forms, and linked
into the sample menu system. XDB-
Forms is not included with the stan-
dard XDB system and must be pur-
chased separately for $295.

The tutorial also guides developers
through index construction, view build-
ing, use of system tables and catalog,
use of aggregate functions in SQL que-
ries; and examples of nested complex
and correlated SQL queries. The tuto-
rial closes with a brief description of
batch SQL processing, the creation of
new databases, COMMIT and
ROLLBACK, and password security.

CREATING A DATABASE

In XDB, databases are collections of
tables within one subdirectory on a
single DOS volume. These tables are
the base relations of the relational data-
base, and the schema is the complete
specification of all of the tables for the
database. The list of attributes for a
table is known as a #uple (record). In-
putting data into the database involves
assigning a value to each attribute and
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TABLE 1: Conformance to Codd’s Rules

RULE

XDB ADHERENCE

. Information rule @
. Guaranteed access rule =
. Systematic treatment of NULL values rule
. Dynamic on-line catalog rule
Comprehensive data sublanguage rule

. View updating rule

. High-level INSERT, UPDATE, and DELETE

( ]
( ]
®
b
@
. Physical data independence e
S
>}
@
[ J

00 O\ A N

O

. Logical data independence &
10. Integrity independence -
11. Distribution independence

12. Nonsubversion rule

@ =Yes @ = Partial

“ Lacks direct support for primary keys; will
adhere fully in a scheduled new version.

b Updates single table views
¢ Referential integrity not supported

Although the current release of XDB only partially fulfills rules 2 and 10, the beta
test version, to be released in April, directly supports primary keys and referential
integrity. Only update of multitable views will be needed for full conformity.

FIGURE 1: Performance Benchmarks

BENCHMARK TASK TIME
A. Add 900 records to an empty database table 39
B. Index table on two fields (7 bytes) 14
C. Document and tally codes from one column 7
D. Mass change of one column (28 rows of 900) 6
E. Extract selected records to create a text file 1
220
200
180 —
160 -
140 |-
120 -
100 —
80
60 -
40 -
h I
% A B ¢ D- E
XDB [
AVERAGE, PRODUCTS REVIEWED TO DATE [
All times are in seconds.
All benchmarks were run on an IBM PC/AT (6 MHz) with 640KB memory. The tests
were run in an 8MB partition on a CMI 20MB hard disk under DOS 3.0.

Overall, XDB is the fastest data manager ever tested by PC Tech Journal. It com-
pleted all benchmarks in times well below the average and, in all but one bench-
mark, is faster than the best time recorded for any data manager tested to date.
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XDB VITAL STATISTICS

XDB (Extended Database System)
XDB Systems Inc.

7309 Baltimore Aveniue

Suite 219

College Park, MD 20740
301/779-5486
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Product description. XDB is a SQL-
based relational database management
system with application development
tools for creating reports, forms, and
menus. It provides an integrated envi-
ronment for developing and maintain-
ing database applications and is
highly compatible with IBM’s DB2
and ANSI standard SQL. XDB provides
utilities to export and import data to
and from files in many different for-
mats. It has an API supported by its
memory-resident SQL engine that can
currently be accessed from C, Pascal,
and COBOL.

IBM PC environment. XDB runs on an
IBM PC/XT, PC/AT, or 100-percent
compatible with 512KB of memory
(640KB is recommended). A system
with at least a hard disk and one dis-
kette drive is recommended. An 80-
character monochrome or color dis-
play monitor is required. PC, XT, and
AT compatibles require at least MS-
DOS 2.1 for single-user versions and
MS-DOS 3.1 or later for multiuser
versions. XDB also is available for
other system environments—UNIX V
and XENIX.

Network support. The implementation
architecture allows XDB-SERVER to
run on any NETBIOS-compatible LAN.
Copy protection. Not copy protected.
Documentation. Provides tutorial and
guidance in these manuals: Installa-
tion Guide, Learning Guide, Users
Manual, and SOL Reference. Forms
Manager, Applications Programming
Interface (API), API Embedded
COBOL, API Embedded Pascal, and
Graph User’s Guide are also available.
User interfaces. User control is uni-
formly implemented with a combina-
tion of Lotus-type menus with func-
tion key access. System functions are
implemented with form templates.
System usage is assisted with context-
dependent, toggled help displays.
File capacities. The number of data-
bases is limited only by disk space.
Each table can have 4-billion-plus rec-
ords, 400 columns, 400 indexes.

Field types. Character and vcharacter,
small integer, integer, float, decimal,
money, and date are supported.
Application development facilities. Pow-
erful and easy-to-use menu and re-
port-generating modules are pro-
vided. SQL can be used from within
these modules and from within the
XDB procedural language, COBOL,
Pascal, and C. The optional Forms
Manager provides sophisticated
forms-generating capabilities.
Security. Privileges for database ob-
jects are granted under the user
name, enforced by password, and set
using the SQL GRANT and REVOKE
statements.
Queries and reports. SQL querying, a
Report Writer, and a procedural lan-
guage with embedded SQL for com-
plex reports are provided. An interac-
tive query-by-example (QBE) facility
is provided in the Data Entry module.
Data compatibility. Files can be im-
ported to and exported from DIF,
dBasg, ASCII, and SYLK formats.
Distribution. XDB is available from
both vendors and distributors.
Price. The cost of XDB-SQL is $495;
XDB-COBOL, $395; XDB-C, $395;
XDB-Forms, $295; and XDB-Graph,
$69. Maintenance plans are available
at additional cost.
Support. Bulletin board, hotline be-
tween 9 am. and 6 p.m. EST week-
days, and training courses.

—Randall Rustin

then inserting the resulting record as a
row in a table.

Databases are created by naming
and assigning a location, then creating
and defining tables. A database can be
assigned as the current one by using
the Select Database option. Users have
two options for creating and defining
tables: use of the SQL Create/Alter
commands or the XDB Create/Alter
module, which allows interactive crea-
tion of and changes to tables.

XDB provides a prompt-driven
form (template) that allows table nam-
ing, attribute definition, and index
specitication. The form has six columns
for entering field specifications: field
name, field number, data type, length,
an index name, and an indicator speci-
fying whether null values are permitted
in the field. Developers also can alter
an existing table by changing any speci-
fication, and the system will perform
necessary data conversions.
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Field names must be unique
within a given table, but they can be
repeated in other tables. Field names
can be from 1 to 15 characters long
and must begin with a letter; XDB per-
mits users to specify context sensitivity.
Digits 0 through 9 and eight special
characters (# $ % {} &’ @) also can
be used in field names. Associated
table names must have the same letter
combinations, but are limited to 8
characters in length, as are simple
(one-field) index names.

XDB uses B-tree indexing. Indexes
are built by filling in the index name
in the index column on the table form.
XDB permits the creation of any num-
ber of unique or compound indexes.
Except for the unique index supporting
the primary key, other indexes can be
dropped simply by erasing their names.

The XDB system supports the nine
data types (shown in table 3). In addi-
tion, XDB'’s display of date and time is

highly flexible; the default format is
specified using the Profile utility.

Once created, a table can be ex-
amined anytime by entering the system
catalog (data dictionary), accessible by
selecting the Data Dictionary option
from the Utility menu. The developer
can choose either to view a summary
or detail report on one table or print a
report on all tables. Photo 1 is a detail
report on the Authors file from the
sample application, showing the size,
number of records, last update, all
fields, data types, lengths, indexes, and
minimum and maximum field values.
This facility is invaluable for checking
table structures and values during ap-
plication development.

QUERYING WITH SQL

XDB's comprehensive, interactive SQL
implementation is a convenient training
ground for anyone aspiring to become
an SQL expert. All major SQL state-
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" RCS

Revision Control System
With MKS RCS running under DOS, pro-
grammers, systems administrators,
and project managers can efficiently
control and record the revisions of text
files such as programs, documenta-
tion, graphs, papers, form letters, and
so on. This software package:

« resolves access conflicts;

maintains a complete history of
changes, including date and time of
change, author, and reason for the
change;

allows retrieval of any version of the
file, by date, release number, or a
user-assigned name;

runs quickly because only the most
recent version of a file is stored;

+ non-current versions are stored as
difference-files to minimize storage
requirements;

allows divergent versions to branch
from the main family of versions.

The entire system for $189.

Also available:
The MKS Toolkit: over 110 UNIX-based tools for
DOS including the Korn Shell, Vi, and AWK,
complete with nearly 400 pages of documenta-
tion and tutorials. The package: $139.

MKS Vi: The UNIX screen editor running under
DOS at lightning fast speeds — it's tuned for
the PC. Comes with Tutorial and Reference
Manual for $75.

MKS AWK: The 4th generation language written
for DOS and fully compatible with the latest
Bell Labs’ specs: $75.

MKS AWK and The AWK Programming Lan-
guage by Aho, Weinberger, and Kernighan:
$89.

Mortice Kern Systems Inc.,
35 King Street North, Waterloo, Ontario,
Canada N2J 2W9 (519) 884-2251

BIX User Name: mks CompuServe User ID: 73260, 1043

MKS software runs under MS-DOS 2.0 or later. Not copy
protected. Prices quoted in US funds. VISA, MASTERCARD,
American Express, uucp, and purchase orders (over $200) are
accepted. Overseas orders please add $15 for postage and
handling. MKS is a registered trademark of Mortice Kern
Systems Inc. UNIX is a trademark of AT&1 Bell Labs. MS-DOS is
a trademark of Microsoft Corp.
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TABLE 2: XDB Main Menu

KEY NAME DESCRIPTION

F1 Create/Alter Create tables, specify fields

F2 Data Entry Enter data, retrieve using QBE

F3 Interactive SQL Enter SQL commands

F4 Reports Create, edit, run reports

F5 Graphs Present data in graphic format

F6 Forms Create, edit, run forms

F7 Menus Create, edit, run menus

F8 Procedures Access XDB's procedural language
F9 Select Database Name new databases, select databases
F10 Utility Menu Access utilities

Esc Exit Exit to DOS

XDB has a comprehensive menu-driven interface from which all other modules
are accessible, including the optional forms manager and graphics modules.

TABLE 3: XDB-Supported Data Types

NAME MINIMUM MAXIMUM STORAGE
Smallint — S\ TG D276 2 bytes
Integer —2,147,483,647 2,147,483,647 4 bytes
Float —1.0E+300 1.0E+300 8 bytes
Decimal —1pt> 101 8 bytes
Money = 1[g) 0 8 bytes
Date 1/1/1600 12/31/9999 6 bytes
Time 00:00:01 24:00:00 3 bytes
Char 1 byte 1,500 bytes n bytes
Varchar 1 byte 1,500 bytes =n bytes

XDB supports as many as nine common data types. Time, date, and money can
be expressed in a variety of formats that can be selected by the individual user.

ments are supported. Single table views
can be updated if the query used to
define the view meets the following
criteria: DISTINCT is not used, the
SELECT clause contains field names
only, the FROM clause contains only
one table name, and HAVING or
GROUP BY is not used. The reviewed
version of XDB does not support up-
dating multitable views that theoreti-
cally can be updated, but this should
be supported by the time this article
appears in print.

Interactive SQL is accessed from
the main menu. Upon entering the
module, one of the many conveniences
XDB'’s SQL provides users is the ability
to access and examine any part of the
database schema (tables and their defi-
nitions). The screen splits; the top por-
tion displays the construction of the
SQL statement and the bottom displays
one or more table definitions. Users
can select F10, the on-line tutor, for
instruction on the use of any SQL com-
mand. They can then toggle between
the top interactive SQL window and the
bottom tutorial window.

When the SQL statement is on the
screen, the user can save it; the com-
mand and an optional descriptive state-
ment are stored in a table in the SQL
catalog. In a single session, a user can
save any number of SQL statements,
which can then be accessed anytime.
After query execution, a menu appears
at the bottom of the screen with selec-
tions for directing the query results to
the interactive Report Writer, optional
graph generator, or printer.

Query results appear on the
screen within 80 columns by 24 rows.
If a resulting table is too large for the
screen, users can scroll to the left or
right at 40 columns a move. The PgDn
and PgUp keys move the window one

screen page at a time; pressing the

Home key moves the cursor to the
start of the table, and the End key, to
its conclusion.

Batch SQL files are stored using a
SQL extension. They contain one or
more SQL commands and are con-
structed using XED (XDB’s editor) or
another text editor. The SQL batch ca-
pability allows macro substitution so
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PHOTO 1: Detail Dictionary Report

PHOTO 2: Field Specification in Forms

TABLE NAHE: author TABLE SIZE: 117888

TABLE: sysviews 'ime article state

art_auth sysquery
# FIELDS: 4 5 11 1 6 3 AR

RECORD OVERHEAD: 17 bytes LAST UPDATE: 81/87/1988 NO. OF RECORDS: 988 DATA SOURCE:  table lookup FIELD NAHE: com
RECORD LENGTH: 138 bytes NO. OF FIELDS: 18  UTILIZATION: 108.88x PROTECTED: n VALUE REQUIRED: m  INPUT UALIDATION:

; HINIHUM:

T - HAXIHUN:
FIELD NAHE TYPE Llllcl'ﬂlllllll. PER| 1NDEX HIN VALUE  |HAX UALUE DEFAULT:
- : CHOICE: TF
LAST_NANE h t 12 Sauthor | Anders Halker
FIRST_NAHE character| 13 Sauthor | Alfred Williams EDIT HASK: u
ADDRESS h 37 19 18 Hest 55 | 9995 Hest 7 PROMPT: If article commissioned, enter T, else emter F.
CITY character| 21 Alfred Bay | Willi
STATE character| 4 state AK WY [clast.4 1 [cfirst.4 1
ZIP h t 7 zip 18853 99984
HORK_PHONE haracter| 12 3 1867816682 | 9972693988 Article Type:  Category: [category 1
HOME_PHONE h 37 12 1888443483 | 9988984714 Department: . [department 1
SOCIAL_SECURITY | ch t 11 181869859 998761683 Commissioned: *
BIOGRAPHY t 2 NULL NULL
| Date due: [dead 1 Date Received: [rec 1
- § Sizes: Editorial: [1 Payments: Article: [ 1.
BET <) oy repor (R e iect taichRAY scrott disy laglied printer BT oxit Listings: 11 homest [ 1
+ v Total: [1] Total: [t

$Ysave & exit [ zwindow of FISE] xdb dir Wklihelp ML edit for
INPUT DATA UALIDATION: y-yes, m=no

The detail summary for the Author table is retrieved from
the system catalog (also called the data dictionary), allow-
ing verification of all specifications including field names,

data types, indexes, and minimum and maximum values.

In form field specification, data sources, protection parame-
ters, prompts with appropriate response definitions, and
maximum, minimum, and default parameters are entered.
On this form, four coauthors can be entered at once.

that table names and value ranges can
be entered from user responses to
prompts. Macro variables are numbers
from 1 through 10 preceded by an
ampersand (&). Corresponding prompt
numbers are preceded by the key word
PROMPT. The following code, based on
the sample application, retrieves the
number of pages in any issue:

FROM ARTICLE

PROMPT 1 “Enter Volume:

PROMPT 2 “Enter number:”

SELECT volume, number,
SUM( editorial__pg), SUM(listing__pg),
SUM( editorial__pg + listing__pg)

WHERE volume = &1
AND number = &2
GROUP BY volume,number;

The file can be executed from within
an application menu or procedure, or
from the DOS prompt. A procedural
language batch program allows more
complex computations.

XDB’s implementation of SQL pro-
vides some powerful language and
functional extensions to SQL, including
statistical functions XSTDDEV and XVAR

Canon
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for standard deviation and variance;
mathematical functions XEXP, XLOG,
XLN, XPOWER, XSQRT, and XABS; and
string-handling functions XCONCAT, .
XUPPER, XLOWER, and XLENGTH. In
addition, XDB’s PREVIOUS function al-
lows recursive inference. The LEVEL
condition can limit recursion to a num-
ber of iterations or to the lowest level
if the BOTTOM key word is used.

The SQL Reference Manual pro-
vided for XDB superbly introduces the
basic concepts to the point of compet-
ing favorably with some full-blown ge-
neric texts on the subject.

SIMPLE, EFFECTIVE, EFFICIENT
Although interactive SQL statements can
be used to perform data manipulations
on a single table, it is often time con-
suming and inconvenient to reenter a
command repetitively or constantly
enter new commands to manage data.
XDB Systems, like most vendors, pro-
vides routines for performing single-file
data management more simply, effec-
tively, and efficiently. These routines
are available by selecting the Data
Entry module from the main menu or
by typing EDIT at the DOS prompt. A
single-table form automatically is gener-
ated by the system using the knowl-
edge in its catalog that is created when
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the database is defined and updated as
tables and fields are added. Inserrt,

Print, and Search options are available
from a submenu below the table form.

XDB also provides a query-by-
example (QBE) format for doing the
equivalent of a qualified SQL selection
of a set of records. Developers and
users can specify only one-operator
ranges on any field in the record (for
example, <10, but not a two- or more
operator range such as <10 and >5).
XDB then selects the subset of records
satisfying all constraints. The facility suf-
fers in that only a single range can be
specified per column.

Records retrieved can be edited
on the screen. When this is done, val-
ues on the screen represent either a
new record that can be inserted or an
existing record for updating. Using ex-
isting records as templates is conven-
ient when entering record sequences
with values that do not change from
record to record.

Record modifications are commit-
ted to the database as changes are
made. This is inconsequential in the
single-user version but is important
when more than one user is modifying
data in the same file at the same time
in multiuser mode.

MULTIFILE DATA MANAGEMENT

A great deal of multifile data manage-
ment can be directly accomplished
with SQL; however, not everything can
be done. SQL is a data sublanguage
and is not intended to be computation-
ally complete.

Conjoining or embedding SQL in a
larger context uses its many advantages
while making up for some of its handi-
caps. The most obvious approach is to
embed SQL in a full host programming
language. An alternative tactic used by
XDB is to hide SQL so that the user is
unaware that it performs some data
management.

The optional forms manager,
XDB-Forms, is XDB’s cloak around
SQL. Because XDB-Forms is one of the
most useful modules in the XDB envi-
ronment, potential buyers should con-
sider spending the extra money to ob-
tain it. Without explicit programming, it
maps a complex user view of one-to-
many relationships into a multitable
view of the database.

Forms are developed in three
steps: layout, field specification, and
command specification. First, a visual
rendition of the form is laid out using
the function keys listed on the bottom
of the screen: F1 to choose the data
source and type, F2 to select an exist-
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ing template, F3 to enter repeating
fields, F4 to draw boxes, and so on.
Field lengths are specified by square
brackets ([ ]), or a caret (") for
single-character fields. The final layout
includes form title, field descriptions,
positions and lengths, field names, and
text. The form can have a maximum of
84 lines (each 80 characters long) and
128 fields.

The developer then specifies the
data source for a particular field—that
is, whether a data field is to be re-
trieved, entered, or calculated. An SQL
command specifies retrieval—only the
data matching the conditions in the
command is retrieved. In addition,
input validation can be required, and
acceptable values or ranges specified
on the form. For example, articles in
the sample application are either com-
missioned or not; the only input ac-
cepted for the com field is true or
false (see photo 3).

Using the Specify Form Command
menu, the developer can enter up to
36 SQL commands containing global
conditions. These are to be triggered
before transactions are committed to
the database. The IF prompt allows
conditional execution of commands.
For example, the following SQL code
entered during form specification

IF [clast] = new

INSERT coauthor

VOL = [vol]

TITLE = [title]
COAUTHOR_FIRST = [cfirst]
NUMBER = [num]
COAUTHOR__LAST = [clast]

allows the insertion of a coauthor
name only if the coauthor has not al-
ready been entered.

AUTOMATIC REPORTING

The Report Writer is interactive and has
an excellent WYSIWYG interface. It is a
natural extension of using SQL. The
SQL query generates a result table by
extracting appropriate subsets from one
or more tables. SQL actually produces
one table from many, while the Report
Writer reformats, groups, sorts, and
computes on the data in the single
table. This functional specialization al-
lows users to interactively implement a
large family of reports.

One of the most attractive features
of the Report Writer is the automatic
generation of a reusable program dur-
ing the interactive transformation of a
table into a report. This enables devel-
opers to retrieve, edit, and reuse gen-
erated programs. Each menu selection
produces hidden commands that are
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Dbasex

programming tools

*Clipper, FoxBASE+,
dBASE, QuickSilver

The Ul Programmer

Ul is the first professional code generator; we
wrote Ul for programmers who want to automate
their work but cannot use code that is ‘almost’
good enough. If your user interfaces include
bounce-bar menus, pop-up help screens and
the other features of today's best programs, you
will gain an order of magnitude in productivity
with UL

Ul is a second generation, programmable pro-
duct — so your code comes out your way.
Application specific edits, for instance, can be
placed in the Ul ‘template’ which controls the
generation. Edit the screen appearance until it
‘looks and feels' perfect. Everytime you generate
code, your special logic is preserved.

Speaking of editing the screen, Ul includes a
powerful, 3-D screen editor, so you can draw
pop-up help boxes over your pull-down menus,
over your application.

The Documentor

To run Doc, you just tell it the name of the main-
line routine and make sure your printer has a lot
of paper! (Sure, you can have the output go to
the screen or a file, too.)

You can tailor your documentation to include any
or all of: a table of contents, system tree diagram
(main line is the root), hierarchy (box diagram)
charts for each module, action diagrams (modern
style flow charts) for each PRG or procedure,
DBF listings (structure, indexes, more), where
used/updated listings for fields and all variables
— by module and by line number within each
module.

Our written money-back satisfaction guarantee
set a new standard when we began it in 1985.
(Return rate to date: 9.6% and dropping!) No
copy protection, royalties or other nonsense.

Suggested retail: $295 each, (800) support
included. At your dealer today. Call us for a very
special offer on our latest release! (800) 233-
3569 or, in NY, (212) 406-7026.

WallNoft

The Computer Aided Software

Engineering Corporation
233 Broadway, Suite 869, New York, NY 10279
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saved in the work space. The command
sequence can be named and saved for
subsequent runs using the same table
but different data. The directory en-
ables the user to find and retrieve the
automatically generated programs.

Complex reports can be edited
using XED or any text editor that gen-
erates ASCII files. The text editor of the
user’s choice can be specified using the
Profile utility.

A program generated by Batch
Report Writer is saved as a standard
ASCII file. Special commands can be
added with a text editor to embellish
reports. For example, prompts to en-
able a user to enter, various runtime
parameters can be easily specified.

UTILITIES ADD FLEXIBILITY

A useful set of utilities included in the
package enhances XDB'’s functionality
to: import and export data, compact
free disk space, maintain a system cata-
log containing information about a
database, and configure the system.

The import function transforms
DIF, ASCII, and SYLK (symbolic link)
files into XDB tables. The Export func-
tion does the opposite, generating the
desired file from the initial XDB file.

The Pack Database To Free Space
function restructures files using space
once occupied by deleted records.
(When records are deleted in XDB,
they remain tagged and physically on
the disk, but they are no longer logi-
cally accessible.) One option of the
Compaction utility recovers all records
deleted from a table; other options
compact a directory, one table, or all
tables in a database.

The XDB System Catalog is a set
of tables that includes all user-defined
tables and the following system tables:
SYSAUTH to store user privileges;
SYSSYN to store user-defined table and
view synonyms; and SYSDB, SYSCOLS,
SYSINDEX, SYSKEYS, SYSREF,
SYSUSAGE, SYSTABLE, and SYSVIEWS
to store information on databases, col-
umns (fields), indexes, primary keys,
foreign keys, system usage, tables, and
views, respectively. A simple summary
or detail report (see photo 1) can be
obtained either on screen or on paper.
The detail report shows the minimum
and maximum occurring values of each
field in the table, percentage of use,
number of records currently in the
table, and all field specifications.

The XDB catalog contains all logi-
cal and physical information about each
object in the database: all tables includ-
ing field specifications, all views gener-
ated, and all associated system tables.

All system and application tables can be
queried, except when access privileges
are denied to some users.

The catalog is easily accessible, by
use of a function key, from almost any-
where in XDB. It is extremely conven-
ient both during development and exe-
cution of applications to have all sys-
tem and database information within
reach without having to leave the XDB
environment.

The XDB catalog satisfies Codd’s
first rule, which specifies that all infor-
mation in a relational database be rep-
resented uniquely by values in tables
and explicitly by the table definitions. It
also satisfies Codd’s fourth rule, which
specifies that all information about the
database be accessible from a dynamic
online catalog.

The Profile menu allows users to
specify global parameters that charac-
terize the XDB environment for the
particular user or users. Configuring
the environment includes selecting a
text editor, printer, and sort sequence;
date, time, money, and precision for-
mat; and backward log capabilities.

BROADENING HORIZONS

Even though XDB is heavily equipped
with features (powerful SQL, an effi-
cient template for single-table data
management, a flexible Report Writer
with batch capabilities, and a forms
generator allowing nonprogramming
implementation of a useful class of
forms), not all applications can be im-
plemented without some code. Some
transactions and computations require
algorithms that cannot be expressed
directly even with all the tools of this
relational environment.

XDB offers the XDB Procedural
Language for implementing a larger
class of applications. It is accessible by
selecting Procedures from the main
menu or entering pro at the DOS
prompt. The procedures are written
using XED or any editor of choice. Pro-
cedure files in which the programs are
stored are ASCII files identified by a
CMD extension. Full SQL statements
can be embedded in the procedures.
Operating system functions, batch files,
commands, and execution files can be
run from within procedures.

The procedural language is a sim-
ple structured programming language
containing assignment statements, IF-
THEN-ELSE and iteration constructs,
arithmetic and logical operators, envi-
ronment control, and utility commands.
Print commands are provided in XDB
to specify where (row, column) on the
screen the report information should
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appear; input commands can issue
prompts to the screen and then pass
back the input value.

Any SQL command can be embed-
ded into a procedure. Because results
are returned as a table of values, low-
level data management commands for
dealing with cursor-addressed, single-
record-at-a-time processing are pro-
vided: FIRST, NEXT, LAST, PRIOR, LIST,
DISPLAY, DELETE, OPEN, CLOSE, USE,
UPDATE, and SET. In addition to those
commands, DUMP and PAUSE are pro-
vided for debugging. For multiuser
transaction processing, COMMIT assigns
all changes made during a transaction
to the database; ROLLBACK cancels any
changes made during a transaction that
failed to complete; and BACKWARD
LOG keeps a before-image of the data-
base prior to a transaction to allow
rollback if necessary.

XDB’s procedural language has
three batch modes of use: interactive,
interpretive, and compiled, each with
its own advantages. Interactive batch
mode gives immediate results from
each command and is useful when de-
veloping an application. Interpretive
batch mode executes a procedure until
an error is reached; the developer can
then edit, test, and debug with PAUSE
and DUMP until a procedure is error
free. Compiled batch mode allows the
perfected procedures to then be com-
piled and distributed.

API and XDBRES. XDB's API is yet an-
other bonus for the creative and re-
sourceful developer. It provides the
developer with all the functions and
instructions needed to build an inter-
face to XDBRES from any programming
language. Thus, any language can ac-
cess database tables using SQL. The in-
terface for embedding SQL in COBOL
(Embedded COBOL) was built using
the API. The documentation leads de-
velopers through building an interface
for the C language.

XDB offers this versatility because
XDBRES is an interrupt-driven,
memory-resident kernel that actually
performs reads and writes on database
tables. User programs interact with
XDBRES by passing SQL commands via
function calls to an interface library of
XDB functions that interrupt XDBRES
and signal it to access database tables
(see figure 2). The library of functions
provided to interface with Microsoft C
is called MEMRES.LIB. It has 41 func-
tions for manipulating the database and
must be linked with the user program
to allow access to XDBRES.

Two XDB functions directly in-
volved in executing SQL statements are
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EGA. VGA. HGC. MCGA. No matter what your
hardware configuration, the PROGRAMMER’S
GUIDE TO PC & PS/2 VIDEO SYSTEMS pro-
vides all the information you need to create fast, pro-
fessional, stunning video graphics on 1BM PCs,
compatibles, even the new PS/2s. No other book
offers such specialized programming data, tech-
niques, and advice to help you tackle the exacting
problems of programming directly to the video
hardware. And no other book offers the scores of
invaluable source code examples included here.
Whatever graphic output you want — text, circles,
alphanumeric character sets, bit blocks, anima-
tion—do it cleaner, faster, and more effectively
with Wilton’s book. PROGRAMMER’S GUIDE
TO PC & PS/2 VIDEO SYSTEMS — a one-of-a-
kind resource for serious programmers. $2495

Microsoft Press

Hardcore Computer Books

Available wherever books and software are sold.
Or call inyour credit card order. 800-638-3030 (In MD 824-7300). Refer to ad TJ48.
Book Code 86-96163.
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Advanced Revelation:
Building PC Applications
dBase III And The Others
Simply Cannot Handle.

Discover

The Advanced
Revelation™
Difference

Building a comprehensive per-
sonnel/payroll system to manage
15,000 employees on a 24-user
386 PC network is not the kind of
application you would want to
tackle with an ordinary DBMS
product best suited for building
phone lists.

Nor would you want to rely on
a traditional DBMS, to take on
the chalienge of building a
materials handling and order
shipping control system to be
accessed in 120 manufacturing
locations worldwide.

That's because it takes more
than just a DBMS to build a solid
PC application.

It takes a complete application
building environment that in-
cludes not only a superior data-
base, but also professional pro-
grammers tools and an easy-to-
use Application Processor™.

And that’s the
Advanced Revelation
difference.

Since 1982 Advanced Revela-
tion has been the only complete
application development environ-
ment for IBM PCs and compat-
ibles that offers these three
critical application building
blocks:

Multiple windowing environment makes it easy
to control data and establish relationships bet-
ween files.

Advanced Revelation’s

Application Processor

puts the end user

in control
Most applications must be
ultimately maintained by the
users; able to write reports
without any programming exper-
tise. Customize their application
by adding new fields of informa-
tion, define new edit patterns,
add entirely new windows.

Advanced Revelation's
Application Processor offers a
complete set of menu and
window-driven tools for producing
any application without coding or
programming.

Pop-up windows offer options
and HELP throughout the entire
process.

Whenever a user builds
screens, menus or windows,
Advanced Revelation automatical-
ly builds and updates the central
data dictionary and produces
documentation.

Advanced Revelation’s

Programmer Tools

for the professional

application builder

Professional programmers re-

quire an advanced set of tools
that permit efficient design of a
complete application from data-
base implementation to data
entry and inquiry screens.
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Advanced Revelation’s Profes-
sional Programmer Tool Kit pro-
vides the tools you need to create
even the most challenging appli-
cations. Like MRP and payroll/
personnel systems. A task no
traditional PC DBMS can
perform.

Tools like a powerful program-
ming language with complete dic-
tionary integration, with dozens
of database, string and three-
dimensional dynamic array handl-
ing functions. A language so
powerful that users have written
such comprehensive utilities as
word processors and spread
sheets — applications normally
written in the C language.

Advanced Revelation’s
Dictionary Driven
Database centralizes
intelligence
A solid PC application must
be built around a superior data-

Advanced Revelation's dictionary builder allows
you to specify the names, output formats, edit
patterns, data conversions, formulas for your

fields.

Windows can be created and customized with
Advanced Revelation’s easy-to-use-painter.

RevelatiorTechno

3633 136th Place, SE Bellevue, WA 98006

Two Park Ave,, NY., NY 10016

base. One where all the informa-
tion is centralized for ease of up-
date and ease of maintenance.

Advanced Revelation's rela-
tional DBMS truly centralizes the
intelligence of your application
through an active data dictionary.
One that manages every element
of the application information in-
cluding field lengths, edit pat-
terns, field descriptions and for-
mulas, assuring that application
maintenance is easily performed.

Advanced Revelation’s unique
variable length record architec-
ture (providing maximum record
length of 65,500 characters; up to
32,000 fields per record) delivers
efficiency in storage as well as
substantial improvements in
database flexibility.

With Advanced Revelation's ex-
clusive linear hashing retrieval
technique, your application
building and database design
capabilities are unsurpassed.
Even if your application contains
100,000 records, and has 24
users on a LAN, your retrieval
time still can be one-half second.

Experience the
Advanced Revelation
difference yourself. Send
for your demonstration

system today

In less than two hours, your
fully functional Advanced Revela-
tion demonstration system will
guide you through development
of a complete customer, invoice
and product tracking system.

If you have never built an ap-
plication before — fear not. And if
you consider yourself a program-
ming “‘connoisseur’’ — you are in
for a development session you
will never forget.

Simply call toll free

800-327-0216

In WA: 206-643-9898

0ges

Offices: NewYork. Boston. Philadelphia. Atlanta. Chicago. Los Angeles. San Francisco.
NOTE: Advanced Revelation is compatible with the IBM PC-AT IBM PS/2, Compag and other 100

percent IBM Compatibles.

Advanced Revelation and Application Processor are trademarks of Cosmos, Inc., a subsidiary of
Revelation Technologies, Inc. dBase Ill is a registered trademark.
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XCOMMAND, which handles statements
containing constants such as

SELECT * FROM AUTHOR WHERE
" last__name = “Smith”

and also XPREPARE (together with
XEXECVAR), which handles statements
containing program variables such as

SELECT * FROM AUTHOR WHERE
last__name = :last__name

A brief summary of how the
XCOMMAND function works provides
some feeling for how an interface func-
tions. XCOMMAND parses the SQL
command, converting it to executable
form, and then interrupts XDBRES. The
engine sets up an access path to the
data and then returns to the function.
An access function (XFIRST, XNEXT, or
XPRIOR) is called to read the database
files into a working buffer and move
the cursor to other records in the
buffer. XFLDNAME is used to retrieve
the names, types, and sequence of
fields in the working buffer; XGETREC
is called to get the addresses of the
field values so they can be passed back
to the user program.

Concurrency control. A multiuser envi-
ronment employs concurrency—more
than one transaction occurring at one
time in a database. (Because only one
transaction can occur at a time in
single-tasking and single-user configura-
tions, concurrency is not an issue.)
Multiuser versions of XDB (XDB Server
and XDB UNIX) control concurrency
by record locking and exclusive or
shared table locking. Record locking is
applied automatically when a record is
accessed and is useful when only a few
records are operated on at a time. For
processing many records from one
table, locking the entire table can in-
crease performance by preventing any
interruption while the record set is
processed. A shared lock allows others
to read the records in the locked table;
an exclusive lock prevents all access.
UNLOCK releases shared locks;
COMMIT and ROLLBACK release all
types of locks.

XDB allows users to select from
four isolation levels: exclusive use, re-
peatable read, cursor stability (XDB'’s
default), and lock current. In exclusive
use, an entire database is locked by the
system; the requesting node has exclu-
sive access for compacting, backing up,
or restoring the database.

The repeatable-read level guaran-
tees that data will not be changed by
another transaction between the time a
lock is placed on an object and the
time the transaction completes.
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In the cursor-stability level, once
the cursor leaves a record, record-level
shared locks are released; exclusive
locks remain in effect until ROLLBACK
or COMMIT. The lock-current level is
used primarily when updating or in-
serting single records in a table.
UNLOCK TABLE releases shared table
locks during a transaction if explicitly
requested.

In the lock-current level, the sys-
tem locks a record when it is refer-
enced and releases it when the cursor
moves to the next record. This level is

used primarily for read-only operations.

Security. XDB supports comprehensive
security. Security initially is turned on
by loading XDBRES and executing the
XDB program called CONFIG. The
menu has the following options: setting
password security; database utilization
monitoring, recovery, and path; adding,
deleting, or changing users; and access-
ing Profile to change other system pa-
rameters. Passwords are assigned when
adding new users and can be changed
anytime using Profile. If security is on,
the SQL GRANT and REVOKE com-
mands can be used to specify access
privileges for each user.

Transaction recovery. The backward log
contains all information needed to roll
back the current transaction. If the
backward log is turned on and the sys-
tem fails or a transaction aborts, the
ROLLBACK command can undo all
changes made to a database from the
beginning of a transaction. Committing
current transactions erases the back-
ward log. Rollback can occur only if
the backward log is turned on either
by using the SET BACKWARD LOG

FIGURE 2: XDBRES

User programs interface to the XDB
memory-resident engine, XDBRES, via
alarge library of functions. MEMRES.LIB
is the library for interfacing the engine
to the Microsoft C compiler.

command or the user-specified default
in the XDB Profile module.

If the server node or network fails
in the multiuser environment, transac-
tions at the application nodes fail, forc-
ing rollback. Once restarted, the server
automatically rolls back all transactions.
It will also roll back transactions at an
isolated failed-application node.

To produce an audit trail for a
database, users must maintain a log of
all changes since the previous backup.

The changes usually are saved in a for-
ward log, which contains an afterimage
of the database. In XDB, each database
has its own forward log file (with an
FWD extension) stored in a specified
path (the default is the database direc-
tory). The SET FORWARD LOG com-
mand can be used to modify the loca-
tion of the log only by the database
administrator.

PRESERVING INTEGRITY

One of the most basic concepts in the
relational model is entity integrity—
that each row of each table must be
unique. It follows that each row has a
value, called the primary key, that is
unique, non-null, and implemented at
the schema level. The key field or
fields uniquely identify each row. In
the release evaluated for this review,
XDB, like most relational vendors, im-
plements primary keys indirectly by
unique indexing. This approach par-
tially adheres to Codd’s second rule by
disallowing occurrences of null values
in the fields taken to be the primary
key and by defining a unique index for
the fields. However, this approach also
violates Codd’s eighth rule, which
states that changes in the storage repre-
sentations or access methods should
not affect the way application programs
logically access the data; altering the
unique key would do this.

By the time this article appears,
XDB will implement entity integrity at
the schema level using the ALTER
TABLE command as follows:

ALTER TABLE <table-name >
PRIMARY KEY <column-list >

'
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XDB implements the ALTER command
directly and during execution automati-
cally forces uniqueness on fields com-
prising the primary key. The new ver-
sion will satisfy fully Codd’s second
rule, guaranteed access, because each
datum in the database is logically ac-
cessible using a combination of table
name, primary key values, and column
name. Both documentation and online
help already support the ALTER com-
mand, although an attempt to execute
it gives only a warning that it is not yet
operable in the current version.

Referential integrity refers to the
fact that foreign-key values in a table
cannot be null and must match the val-
ues of the corresponding field in a
table being referenced. In the new re-
lease, developers will be able to specify
foreign keys using the following ALTER
TABLE command:

ALTER TABLE <table-name >
FOREIGN KEY <foreign-key-list >

XDB verifies referential integrity when
records are being inserted. Thus, devel-
opers can ensure such integrity during
update or delete by specifying the
RESTRICT or SET NULL key words with
UPDATE or DELETE in the ALTER
TABLE command. RESTRICT causes
XDB to prevent the update/delete oper-
ation. SET NULL allows update and de-
lete; during update it sets the foreign
key column on the updated record to
null and during delete it sets the
matching column in the reference table
to null. Control of this integrity aspect
can be enforced by the SQL command:

ALTER TABLE <table-name >
FOREIGN KEY (<column-list > )
ON DELETE {RESTRICT SET NULL}

To delete a row of a referenced
table or to update one of its columns,
the system will confirm that no refer-
encing foreign key to the primary key
is in that table. SET NULL will not
allow updating and deleting if NOT
NULL was specified when the fields
were defined. If no option is specified,
the system proceeds with the opera-
tion, but sets to null every value in the
referencing column corresponding to
the changed reference column.

If referential integrity is supported
at the schema level, it is enforced auto-
matically. Otherwise, it must be en-
forced at runtime by storage structure
or by writing application code.

ADMIRABLE SHOWING

The sample application is a simplified
view of the procedures and informa-
tion needed to maintain an editorial

APRIL 1988

inventory. Consisting of three ASCII
files (Authors, Articles, and Issues), the
PC Tech Journal sample application is
intended to exercise as many system
facilities as possible.

Initially, it was implemented with
the files as given. Then the files were
normalized and the application modi-
fied. This tested the system’s response
to significant logical and physical
changes to the database. Both versions
worked perfectly (development steps
are the same).

The final normalized schema uses
five tables: Article, Issue, State, Author,
and Coauthor. The normalization dif-
fers from the one used in the INGRES
review (see “Relational Power, PC
Ease,” Fabian Pascal, December 1987,
p. 74). Specifications (for example, who

T/oe XDB data manager
package is so flexible that
any developer can write an
interface to the engine from
any language.

T I

pays coauthors) in the database are in-
terpreted differently.

Files were imported unchanged
into corresponding XDB tables using
the XDB Import facility. The exercise
took less than 15 minutes, including
definition and loading. Table alteration
to place them into the desired normal
form was performed using the Create/
Alter module; this procedure took only
a few minutes.

The existence and accuracy of im-
ported files were verified quickly in
three steps. The detail summary in the
system catalog was retrieved for each
of the tables to confirm that the num-
ber of records given was indeed im-
ported and that the displayed minimum
and maximum values of each field
were reasonable. Next, random records
were examined using the scanning
mode in the Data Entry module, which
enables a record-by-record walk-
through of each table. Finally, the fol-
lowing SQL query was used to retrieve
all records in each imported table:

SELECT * FROM <table-name >

All ad hoc queries were imple-
mented using SQL. An attractive feature
of the interactive SQL module is its
ability to save queries as they are de-

veloped in its catalog. This ability en-
ables queries to be rerun or reedited
at any time.

The Report Writer generated the
three reports in the sample application.
Automatically generated command files
for each one were named and saved
for putting together the application.

Users control application proce-
dures by selecting runtime choices
from a hierarchical menu structure.
The application’s main menu was im-
plemented using the simple XDB de-
fault structures; submenus were created
using a text editor to make them attrac-
tive. The Forms Manager made it easy
to implement data-entry forms.

This data manager overall per-
formed more quickly than any other
data manager reviewed in this series
(see figure 1). All benchmarks were
accomplished quickly and easily. The
first benchmark tests data conversion,
loading, and compound indexing. It
was executed by importing data using
the XDB Import utility, then construct-
ing an index by executing an SQL com-
mand from the SQL query catalog or
the benchmark menu.

The second benchmark measures
the ability to index independently of
loading and converting data. In the Au-
thors file, if at least two authors live in
the same state with the same zip code,
a unique compound index cannot exist.
Each index was created in succession
and the times totaled. The three re-
maining benchmarks were all imple-
mented with single SQL queries.

AMAZING SPEED

Users looking for speed should seek
out XDB. Its capabilities are not fully
taxed by the sample application. Not
only is it quick, but it can do every-
thing its major competitors can do—
transaction processing, security, integ-
rity—all within 640KB. 5

This package is so flexible that any
developer can write an interface to the
engine from any language; for example,
a developer can use XDB'’s API to
embed SQL statements into a FORTRAN
program to take advantage of set-pro-
cessing capabilities to access data.

With powerful application develop-
ment tools integrated with what is pos-
sibly the cleanest and most complete
SQL-based relational data manager
available, the XDB system should be
considered by serious end users and

professional programmers. =

Randall Rustin is president of Algorithmics
Inc., a consulting and software development
Jirm based in New York City.
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MANZANA MDP3

Manzana Microsystems
Inc.

3.5-INCH BRIDGE-FILE
Sysgen Inc.

| 5.25-INCH BRIDGE-FILE
| Sysgen Inc.

ith the introduction of the PS/2

line, IBM added 3.5-inch dis-

kette drives as standard equip-
ment to its personal computers. And
none too soon—the 3.5-inch diskette’s
smaller size, greater storage capacity,
and built-in protection against physical
damage and dirt make it clearly supe-
rior to the 5.25-inch diskettes. Yet, liter-
ally millions of computers use 5.25-
inch diskettes, and for the foreseeable
future, computers with 5.25-inch dis-
kette drives will continue to represent
a significant proportion of installed
microcomputers.

As the PS/2 machines, and their
inevitable clones, increase in number,
users will need methods of transferring
data between computers with the two
diskette formats. One solution to this
problem is to equip classic bus-archi-
tecture machines with accessory 3.5-
inch diskette drives. Two such units are
the Manzana MDP3 from Manzana
Microsystems Inc. and the Sysgen 3.5-
inch Bridge-File from Sysgen Inc.

The Manzana and Sysgen drives
are available as either internal or exter-
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nal units. The internal drives, which
were not reviewed, are installed and
used exactly as a standard 5.25-inch in-
ternal drive, connecting to the com-
puter’s power supply and diskette drive
controller. Diskette controllers differ
among PC, PC/XT, and PC/AT class ma-
chines in terms of the number of dis-
kette drives that they can support. The
PC, XT, and AT controllers can support
up to two diskette drives internally.
Only the PC and XT diskette drive con-
trollers, however, have an external con-
nector on its mounting bracket for sup-
porting two external diskette drives.
Because most personal computers
are normally purchased with two inter-
nal diskette drives, you can be faced
with the decision of either installing
the 3.5-inch drive as an external unit or
sacrificing one of your diskette drives.
If you own an AT-class machine, the
choice of an internal 3.5-inch drive can
be particularly painful because you
could have to choose between losing
either your 1.2MB high-density diskette
drive or your standard 360KB double-
sided, double-density diskette drive.

The Manzana and Sysgen systems
have many similarities. Both can oper-
ate from the external connector on the
existing diskette controller in PC and
XT computers, or from an optional
plug-in adapter card that occupies a
slot on the computer’s expansion bus.
In the latter case, adapter cards for
both systems are installed in series
with the existing diskette drive control-
ler. This is done by disconnecting from
the original diskette drive controller
card the flat ribbon cable that runs to
the internal diskete drives. This cable is
then connected to the 3.5-inch drive
adapter card. A second ribbon cable,
supplied with each adapter, connects-
the adapter card to the original diskette
drive controller.

The adapter card intercepts signals
from the controller, routing them to
the internal drives or to the external
3.5-inch drive as required. Both the
Manzana and Sysgen adapter cards are
half-length, requiring only an 8-bit slot.
The sole restriction is that the adapter
card must be installed near enough to
the diskette drive controller to allow
the cables to reach it.

If they are going to be connected
to the external drive connector on a PC
or XT diskette drive controller, both
the Manzana and Sysgen drives require
an optional external power supply. This
consists of a small block transformer,
like those used with some portable
tape recorders, that plugs directly into
the wall, and a cable that plugs into the
rear of the drive housing.

If either drive is to be used exter-
nally and is connected to an adapter
card, the power for the drive can be
supplied optionally by the adapter.
When ordering a Manzana drive, you
must specify whether you want a unit
that gets its power from the adapter
card or from an external power supply;
all external Sysgen units can get their
power from the adapter card, but an
external power supply still can be used
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if you want to minimize the load on
the computer’s power supply. The Sys-
gen and Manzana units, respectively,
consume 4.4 and 8 watts during disk
access, and 1.8 and 2 watts while idle.

All 3.5-inch diskettes come in two
capacities: 720KB (double density) and
1.44MB (high density). The Sysgen
drives can read and write high-density
diskettes when used with an AT, but
are limited to 720KB when used with a
PC or XT. The Manzana drives can be
ordered as high-density or double-
density models, either of which can be
used on PCs, XTs, or ATs. The only re-
striction is that high-density operation
is not possible when using the built-
in diskette drive controller of a PC or
XT. To obtain 1.44MB capacity with a
PC or XT, the separate adapter card
must be used.

What if you want more than one
3.5-inch drive connected to your com-
puter? Both systems permit installation
of two and, in some circumstances,
three drives. The Manzana system re-
quires each drive to be connected in-
dependently to the computer. Thus, on
a PC or XT, one drive would be con-
nected to the built-in external drive
connector, and the second drive to an
adapter card.

On an AT, each drive would re-
quire its own adapter card. The Sysgen
units, however, can be daisy-chained,
meaning that a second external drive
can be installed by cabling it to a sec-
ond connector located on .the back of
the first unit; a separate adapter card is
not needed. Thus, installing two Sysgen
drives would require no expansion
slots on a PC or XT, and one slot on an
AT. Installing two Manzana drives
would require one slot on a PC or XT,
and two slots on an AT. While few peo-
ple would have the need for a third
3.5-inch drive, both systems permit in-
stallation of a third drive as one of two
internal drives.

The external drive cabinets from
the two manufacturers have some phys-
ical differences. The Manzana drive is
contained in a beige-and-black housing
measuring 4-1/8 inches wide, 2 inches
high, and 8 inches deep. It connects to
the PC via a 30-inch cable. The beige
Sysgen drive housing measures 6
inches wide, 2-1/8 inches high, and 10
inches deep. It connects to the PC with
a 36-inch cable. Both manufacturers
provide high-quality 37-pin cables
equipped with thumbscrews so that
installation and removal do not re-
quire a screwdriver. Both units have a

disk-access light. The Manzana drive
has an on/off switch on the rear panel;
the Sysgen drive has no on/off switch.

Both drives require installation of
a device driver, performed at boot time
with a “DEVICE =" statement in the
CONFIG.SYS file. The device driver re-
sides in memory, and allows DOS to
access the 3.5-inch drive. Sysgen pro-
vides an installation program that asks
users about their computer type and
the configuration of its add-on drive(s),
copies the device driver file to the
boot disk, and adds the appropriate
line to the CONFIG.SYS file. Manzana
does not provide an installation pro-
gram, so these steps must be per-
formed manually. This presents no
problem, however, because the instruc-
tions are clear.

Each system provides a utility that
tells the drive letter(s) of the 3.5-inch
drive(s) installed, and a diskette format-
ting program. The formatting programs
work for 3.5-inch diskettes only; for the
original 5.25-inch diskette drives, the
DOS FORMAT program should still be
used. Both formatting programs permit
diskettes to be formatted for normal
density in a high-density drive. The
Manzana program also permits format-
ting in the Hewlett-Packard 110/150 for-
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mat, and in the 360KB format (9 track,
40 sector) usually used on 5.25-inch

diskettes. Diskettes must be formatted
with this option if they are to be used
in a 3.5-inch drive that has been logi-
cally mapped to drive B: (see below).

The Manzana system provides
other utilities. One program permits
any installed Manzana drive, whatever
its original letter designation, to be ac-
cessed as drive B: This allows the
drive to be used with applications, such
as some backup software, that can only
access logical drive B:. When this op-
tion is in effect, any internal B: drive is
disabled, and the Manzana drive is lim-
ited to using diskettes formatted for
360KB when accessed as B: (higher-
density diskettes still can be used when
the drive is accessed by its original
letter). Another program displays infor-
mation about the installed device-driver
options.

Sysgen and Manzana have taken
different approaches to documentation.
The Sysgen documentation is contained
in one small booklet, and provides very
clear and adequate installation instruc-
tions. Beyond this, however, the man-
ual is bare-bones, providing little or no
information on topics such as adapter
card I/O port addressing, device-driver
options, and so on. In contrast, the
Manzana documentation provides clear
installation instructions and a wealth of
information on /O addresses, trouble
shooting, and other technical subjects.
Unfortunately, the Manzana documenta-
tion is supplied in three separate book-
lets with many loose sheets containing
last-minute changes. This format makes
it somewhat difficult to find needed
information.

The drives were tested in a PC/XT
using the computer’s own controller,
and in a PC/AT compatible using the
adapter card. Installation in the XT was
extremely simple, requiring only the
connection of one cable and the power
supply, and installation of the software.
Because the AT required installation of
the adapter card, the process was a bit
more involved, but it also presented no
problems.

Once the driver was installed and
the computer rebooted, the drives
worked flawlessly. On the XT, which
was equipped with two internal dis-
kette drives and one hard disk, the
3.5-inch drive installed as drive D:. On
the AT, equipped with two internal dis-
kette drives, two hard disks, and a RAM
disk, the 3.5-inch drive installed as F:.
Files were transferred without a hitch
between an XT or AT and a PS/2.
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Which system should you select?
From a functional and a quality per-
spective, both products are essentially
equivalent. The selection decision
therefore must be based on configura-
tion considerations, the amount of
technical information required, and the
usefulness of the software utilities sup-
plied by the vendors. It you require
more than one 3.5-inch diskette drive,
Sysgen’s unit’s daisy-chaining capability
will save a bus slot in your PC. If you
require explicit technical information

or the ability to logically map the 3.5-
inch diskette drive to drive B:, then the
Manzana unit has an advantage. If your
office uses Hewlett-Packard 110/150
computers, the ability of the Manzana
MDP3 to format and read diskettes in
HP format would make that unit a
logical choice.

Both systems are highly recom-
mended, providing a well-designed,
fully functional 3.5-inch diskette drive
for PC, XT, and AT computers.

—PETER G. AITKEN
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hile IBM’s adoption of the 3.5-
inch diskette drive heralds
long-term benefits, in the short

term it means many PS/2 machines are
islands of information, unable to share
data. The isolation does not have to be
permanent, however. If the mountain
cannot come to Mohammed, a 5.25-
inch diskette drive can be installed in a
PS/2. One such drive is Sysgen Inc.’s

5.25-inch Bridge-File. Similarly, 3.5-inch
diskette drives are being produced for
PCs, XTs, and ATs (see “Manzana MDP3
and Sysgen 3.5-inch Bridge File,” Peter
Aitken, this issue, p. 155).

IBM sells a 5.25-inch drive, but it
does not read or write 1.2MB diskettes
that are standard on ATs and com-
patibles. Furthermore, the IBM package
weighs 10 pounds and measures 16
inches by 9 inches, a size more suited
to cafeteria trays. (See “What IBM Did
Right and Wrong, Part/2,” August 1987,
Will Fastie, p. 46.) By contrast, Sysgen
Inc.’s 5.25-inch Bridge-File weighs 2.65
pounds and measures about 6 inches
by 8 inches—taking up 60 percent less
area than IBM’s package.

The 5.25-inch Bridge-File reads
and writes 360KB and 1.2MB diskettes.
The drive works well, but not without
an odd quirk. Sysgen engineers as-
sumed a PS/2 would have a drive B:.
Therefore, the device driver maps the
drive into the highest drive letter avail-
able, F.. In the many PS/2s that lack a
drive B:, the drive can be accessed as
either drive B: or F:. A DOS ASSIGN
command could be put in a batch file
to solve the problem, but nonetheless
Sysgen does not score any points on
elegance.

Installation takes 10 minutes. An
adapter board—a bit smaller than an
index card—snaps into the connector
where the PS/2’s diskette drive cable
connects to the system board. Drive A:
plugs into a connector on the adapter
card. A ribbon cable attached to the
adapter board connects to a special
40-pin socket connector that connects
to the drive cable.

Because the PS/2 lacks the pop-out
holes that were present on the back
panel of its predecessors, the only
place for the socket connector to meet
the ribbon cable is through one of the
slot positions. While this certainly is
not Sysgen’s fault, taking a slot out of
action may be too dear a price to pay
for a 5.25-inch diskette drive.

The Sysgen manual fails to men-
tion that the same installation proce-
dure is used for the Model 80 as de-
scribed for the Model 60; a Sysgen rep-
resentative said that the manual will be
corrected with the next printing. Two
Bridge-Files can be daisy-chained. If so,
jumpers on the adapter card need to
be set.

The supplied device driver works
only with DOS. Sysgen promises the
availability of an OS/2 device driver for
the first quarter of 1988.

Introducing the OpenEnder“hltelligent
Multi-Channel Communications Board for PS/2.

Now, with DigiBoard OpenEnder™ Intelligent
Communications Boards, you can channel the power of IBM
Personal System/2 to up to 32 users. 400% faster than the

boards you're probably using now.
But what really sets DigiBoard

OpenEnders apart is that you only have to pay Ig
Call 1-800-344-4273. In Minnesota, (612) 922-8055.
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And your choice of I/O Mates:

Plugging you into tomorrow.
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for the expensive intelligent part once. Because your [/0
functions are handled by affordable I/O Mate™ modules
that simply plug in.

So, for the first time in the history of
intelligent communications boards, your I/0
options are wide open. And they always will be.
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A disk supplied with the Sysgen
package includes the device driver and
utilities. One utility places the device
driver in the CONFIG.SYS file. The user
must supply information about the sys-
tem and run the reference disk that
came with the PS/2 to autoconfigure
the machine. Another utility, known as
VIEW.COM, reveals the letter into
which the Bridge-File is installed.

Also included on the utilities disk
is BFORMAT, for formatting disks with
the drive. The drive will read and write
disks formatted with the DOS disk util-
ity, but that program does not work
with Sysgen’s drive. BFORMAT's
switches are typically arcane for format-
ting disks (/F:1 for 360KB diskettes, /F:2
for 1.2MB diskettes and /V for volume
label prompt). However, Sysgen recom-
mends against formatting 360KB dis-
kettes in the 1.2MB 5.25-inch drive.

The start-up time for the 5.25-inch
Bridge-File is less than 400 millisec-
onds, and its average latency is 100
milliseconds. It typically draws 4.4 watts
of power from the system board; in a
waiting state, it draws 1.8 watts, accord-
ing to the manufacturer. The reason
the Sysgen drive is so compact, com-
pared to IBM’s drive, is that IBM opted
to include a power supply with its
drive. For systems without adequate
power, an optional external power sup-
ply is available from Sysgen.

When tested on a Model 60 and a
Model 80, the Sysgen 5.25-inch drive
worked fine. It runs silently, barely
perceptible over the PS/2’s quiet fan.
However, the drive lacks a spring to
eject the diskette, a minor fault.

The same drive is sold in one con-
figuration for PCs and XTs, and another
one for ATs; when ordering the drive,
the machine type must be indicated.
For PCs and XTs, the drive is con-
nected to the back of the existing dis-
kette controller; these versions must
use the included power supply. On an
AT and a PS/2 Model 30, the drive con-
nects to a board installed into an ex-
pansion slot.

The warranty lasts one year for
parts and labor. It stipulates that defec-
tive drives must be returned to Sysgen
through the dealer from which they
were purchased.

Despite the odd handling of its
drive letter, the 5.25-inch Bridge-File
carries out its tasks without problems.
For the “islands” of PS/2s, this product
supplies a workable means to establish
links to mainland computing.

—TODD BANNAR AND

(I

(I

Please write to: PC TECH JOURNAL Magazine,
PO. Box 2968, Boulder, CO 80322.

Include your mailing label from a recent issue of
PC TECH JOURNAL for faster service. Please allow
up to 60 days for change of address to take place.

DOUG TALLMAN

APRIL 1988

We pack more
power Into

3270 software.

If you’re bumping into the limits of your 3270 micro-
mainframe link, consider Attachmate’s EXTRA ! Connectivity
Software™ It’s loaded with the most powerful 3270 emulation
features available:

Low memory consumption. Typically less than half
that used by the IBM® 3270 Workstation Program.

Universal connections. Use the same software over
coax, remote modem or LAN connections.

Up to four concurrent mainframe sessions. Transfer
files while you do other work.

Support for IBM Send/Receive file transfer, PS/PC
and high-speed DISOSS PS/CICS Transfer.
Complete IBM compatibility plus 3270-PC API,
HLLAPI, and SRPI at no additional charge.

APL2 support and printer emulation at no extra
charge.

Options for LAN Gateways and Graphics.

Want more information about EXTRA!? Call today,
and be sure to request a free copy of our Guide fo
Advanced 3270 Connectivity—a complete look at
how today’s extended functions can make your

job easier. 1-800-426-6283

o090 909

Quality Micro-Mainframe Solutions.

Attachmate Corporation, 3241-118th S.E., Bellevue, WA 98005.(206) 644-4010

Copyright © 1988, Attachmate Corporation. EXTRA! Connectivity Software is a
trademark of Attachmate Corporation. IBM is a registered trademark of International
Business Machines Corporation.
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Screens
& Windows

Forms,
Data Input

Interface Handling

C-Worthy Interface Library helps you smoothly pull together all aspects of an excellent Human Interface.

C Programmers: Wrap an Exciting,
Bullet-Proof Interface Around

Your Code Quickily.

Introducing...
C-Worthy?® Interface Library

The only human interface package
you need. That’s what our customers
are telling us. One early adopter,
Novell, Inc. uses it exclusively in the
development of their NetWare®
Utilities, which reach over 500,000
users. You see, C-Worthy Interface
Library is the only library available to
handle every aspect of your program’s
human interface, all in one package.
Now your programs will have a
consistent look and feel. You no longer
have to integrate pieces of libraries
from different manufacturers.

As important as you know users are,
you often don’t have the time to heavily
invest in writing routine code. And
that’s OK, because with over 400 tight,
ready-to-use functions, C-Worthy
Interface Library takes care of the
tedium and lets you spend your time
doing what you enjoy. Concentrate on
the heart of your application — features
that make it unique, special. Let
C-Worthy Interface Library do your:

® Menus

e Error Handling

e DOS Interface

e Context Sensitive Help
e Screens, Windows

e Forms, Data Input (ptional)

You control color, size, border,
location, etc. And if there’s anything
you want to change, you can. Source is
available to provide you with the
flexibility you need. And you can
distribute your applications freely, with
no royalties.

C-Worthy Interface Library requires hard disk media with 256K
RAM. MSDOS 2.0 + and IBM PC, or compatible, TI Professional,
NEC APC III, or VICTOR 9000. C-Worthy is a registered
trademark of Custom Design Systems, Inc.

Tech Specs

= Compilers: Microsoft 3.0+, Quick, Turbo,
Lattice. All models.

»= 350+ functions written in C, 75+ in
Assembler.

~®= Menus: Fully support pop-up, Lotus style,
MS Windows style (pull-down), pull-up.
= Errors: DOS, program, and user.

» DOS Interface: 62 functions. File handling,
dir. and drive management, date & time
conversion, wildcards, more.

» Help: System and context sensitive.

> Screens: Screen display, color palettes, save,
restore, scroll, more.

= Windows: Exploding, tiled, pop-up,
overlapping. Direct video access and virtual.
Up to 50 active at any time.

» Keyboard Handling: Regular, function,
interrupt, background procedures.

»= Editing: String and word wrap text.

= Form Interface Library: 118 functions.
Over 15 field types, and user definable field
types. 3 levels of data validation: type,
multiple field ranges, optional validation
procedures. Hide, lock, or secure a field.
Optimal field movement.

== Foreign Languages: All text messages in
separate files for easy translation.

= Compatible with MS Windows.

= (OS/2 special overlay when released.

= Machines: Autodetect for MDA, CGA,
EGA, VGA, TI, AT&T, Victor.

= No royalties.

“I heartily recommend this package.”
— David A. Schmitt, president, Lattice, Inc.
Over 400 developers in 16 countries already use it.

Thorough Documentation
Indexed alphabetically and by category,
the 700+ page Reference Guide includes
for each function: an example, description,
calling conventions, return values, and
related functions. The 250 page User’s
Guide gets you going with its tutorial
and “Getting Started” sections.
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Outrageous Demo. Call for
C-Worthy’s FREE Sample
Application Kit. No
strings attached.

C-Worthy Interface Library:

Object onlyl /8 Ml Sun e $ 195
Form Interface Library add-on..... $ 100
Object withForms ............... $ 295

Object with Forms & Library Source. . .$ 495

Please specify compiler and version when ordering.

To Order Call

(800) 821- 2492
in MA (617) 337-6963

Solution
Systems

541-P Main Street, Suite 410
South Weymouth, MA 02190
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Ithough each new version of DOS

Antroduced new features and con-
veniences to the application pro-

gram interface (API), often these were
obtained at a price. A prime example is
the handle-based file management in-
troduced in version 2.0. No longer did
programs have to allocate and maintain
a file control block for each open file
as they did in DOS 1.x; the operating
system took care of such details. The
price for this convenience was that a
program could open no more than 20
files at a time; at least three of these
were reserved for console I/O (stan-
dard input, standard output, and stan-
dard error), and another two were
used for the serial port and the printer.
Therefore, most programs were limited
to 15 disk files. This, along with the
640KB memory limit, became one of
the major limitations of DOS.

DOS version 3.3, however, prom-
ises relief. (See “Twilight of DOS,”
Julie Anderson, August 1987, p. 180.)

A new API service introduced in this
version, function 67H of interrupt 21H,
can increase the handle limit for a par-
ticular process to any value up to
65,535. In practice, a limit that high
seems like no limit at all. Is this the
long-awaited cure to this major DOS
ailment? It provides some relief, yes,
but it is not a total cure.

| MORE HANDLES FOR
NEW APPLICATIONS

This first item presents some problems
found in the design and implementa-
tion of function 67H. Among the major
ones is that the default limit of 20 han-
dles per process still applies, unless the
process explicitly changes it with a call
to function 67H. This means that exist-
ing applications do not automatically
benefit from this feature. The second
item in this column describes a
method of grafting function 67H onto
certain programs to provide a means of

APRIL 1988

expanding the file handle table, giving
a specific example for dBASE 11 pLUS.

Function 67H takes one input
value, the new requested handle limit
in register BX. It needs to allocate a
block of memory to hold the expanded
handle table, so the calling program
must release some of its memory with
function 4AH prior to calling function
67H. The amount of memory used by
this function—it is not documented—is
one byte per handle, rounded up to
the next highest paragraph (multiple of
16 bytes), plus 16 bytes for the mem-
ory control record. (For a description
of memory control records, see “Man-
aging DOS Memory,” William J. Red-
mond, August 1984, p. 42, or “DOS
Memory Control,” Tech Notebook,
October 1987, p. 45.)

The results of running function
67H provide an insight into some un-
documented DOS data areas. A pro-
gram’s default handle table is kept in
the program segment prefix (PSP) be-
ginning at offset 18H. It is always 20
bytes long, regardless of the number of
files specified in the FILES statement of
the CONFIG.SYS file. The significance
of allowing more handles than files is
explained later. The word at offset 32H
of the PSP holds the length of the han-

dle table, and the double word at 34H °

holds a far pointer to the table.

Each byte in the table represents
the file handle whose number corre-
sponds with the offset. Bytes represent-
ing closed handles have a value of FFH;
those representing open handles have
a number between zero and the limit
set in the FILES statement. This number
identifies the file control block created
by DOS for the device or file repre-
sented by the handle.

Function 67H copies the existing
table to the newly allocated block, and
updates the pointer and length data in
the PSP. Table entries in excess of the
original ones are written with FFH to
indicate that the handles are closed.

Since version 3.0, DOS has made no
assumptions about the location and
length of the table and is perfectly
happy to find it by means of the
pointer in the PSP, whether or not the
table itself is in the PSP.

The first problem with function
67H is the requirement for unallocated
memory. If the calling program needs
to keep a maximum-size contiguous
block of memory for its own purposes,
it must shrink its initial allocation by
the amount of memory that will be
used by function 67H. But when chang-
ing a block size, the program must
specify the new size, not the difference
from the old size. Strangely enough,
DOS does not provide a documented
way to determine the size of an exist-
ing memory block. The block length is
carried in the memory control record
that immediately precedes the block,
but that fact is not documented offi-
cially and is therefore subject to
change. A more reliable method of de-
termining the size of a program’s initial
memory allocation is to subtract the
address of the PSP from the address of
the top of memory. The latter is avail-
able in a word at offset 2 of the PSP.
This calculation must be done before
the program shrinks the block size,
otherwise the top of memory will not
coincide with the end of the block.

Knowing the size of its block, the
program can subtract the amount of
memory needed by function 67H and
call function 4AH to shrink the block
down to the required size. But the
minimum amount of memory needed
by function 67H depends on the size of
the memory control record, and that
also is undocumented. Therefore, to
make efficient use of function 67H, the
programmer must rely on undocu-
mented information.

If the number of handles needs to
be changed subsequently, every call to
function 67H allocates a new block of
memory. Incredibly, even when the
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number of handles is reduced, a new
block is allocated to hold the smaller
table. An easy alternative would be to
shrink the existing block, or just to
reset the table length and leave the
block size unchanged. The block con-
taining the old table (unless it is the
original table in the PSP) is released,
but if the newly allocated block is at a
higher address, the result is fragmenta-
tion of free memory. The only hint of
intelligence from function 67H is in
the case ‘where the handle limit is re-
duced back down to the default size of
20 handles. Then, the handle table is
reconstructed back in its original loca-
tion in the PSP.

Another problem with function
67H concerns the inheritance of open
files by a child process. Although a
process may now open more than
twenty files, it cannot pass more than
twenty to a child process created with
the Exec function. This shortcoming is
not documented; in fact, the write-up
for function 4BH (Exec) still states, “All
open files of a process are duplicated
in the newly created process after an
EXEC, except if the file was opened
with the inheritance bit set to 1.”

Apart from its poor design, func-
tion 67H has a bad bug. Requests for

an even number of file handles result
in a memory allocation that is 64KB
too large. If that much memory is not
available (for example, if the minimum
requirement is released by the method
described above), the function returns
an “out of memory” error and the han-
dle limit is not changed. This bug
arises in the following code (in
IBMDOS.COM), which attempts to cal-
culate the block size in paragraphs for
the handle count in BX:

ADD BX,15 ;round up to paragraph
MOV CL4

ROR BX,CL ;divide by 16

AND BX,1FFFH ;zero out 3 high bits

For example, if BX initially con-
tained 64 (40H), at the end of the se-
quence it contains 1004H instead of the
correct value of 4. The culprit is the
ROR instruction (rotate right), which
rotates the low-order bit resulting from
the addition into bit 12 of the final re-
sult. The instruction should be RCR
(rotate right through carry), which
treats the carry flag as the seventeenth
bit of the operand and shifts the carry
flag into bit 12 of the result. The rea-
son for dividing by rotation instead of
by shifting is to handle the case where
the handle count is greater than 65,520

F77L-EM/32-bit $895

PRODUCTIVITY TOOLS

Lahey Computer Systems, Inc.

LAHEY SETS NEW
FORTRAN STANDARDS

LAHEY PERSONAL FORTRAN 77
Low cost, Full 77 Standard, Debugger, Fast Compilation

F77L FORTRAN LANGUAGE SYSTEM
For porting or developing, this is the critics’ choice.
S EdoriSIChoICe il ey s e Ul o
‘‘, . .the most robust compiler tested.”’
‘. . .the most efficient and productive FORTRAN
development tool for the DOS environment” .. ............ BYTE

............... PC Magazine
............. Micro/Systems

Break through the DOS 640K barrier. The most powerful PC Fortran
Language Systems for downloading or writing large programs.

Profiler, ULI Mathematical Functions Library, Overlay Linker, Toolkit,
Utility Libraries, Windows, Memory Boards, 80386 HummingBoard.

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:
1-800-548-4778

P.O. Box 6091, Incline Village, NV 89450
TEL: 702-831-2500 TLX: 9102401256

$95

$477

F77L-EM/16-bit $695

Computer Systems lnc.y
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(FFFOH); in that case, the addition
overflows (setting the carry flag), and
shifting produces a result of zero while
RCR produces the correct result of
1000H. Of course, the ROR also fails in
the same manner as the shift, effec-
tively limiting the handle count to
65,520. More on this later.

Incidentally, this bug appears only
in IBM’s PC-DOS; Compag’s MS-DOS
version 3.31 works correctly. IBM is
aware of the problem but says that no
fix will be forthcoming until the next
release of the operating system.

Before you dash off to find and
patch the faulty code sequence in
IBMDOS.COM, be advised that patching
DOS is not a good idea. Any program
written to take advantage of the patch
will not run on the unpatched systems,
which form the vast majority of the
DOS universe. So unless your program
will see only those systems under your
control, leave DOS alone. Instead, use
this simple work-around: always re-
quest an odd number of handles.

Although DOS rounds up the re-
quested handle count to the next mul-
tiple of 16, the limit is set to the re-
quested value, not the rounded-up
value. For example, if you request 65
handles, DOS allocates a handle table
of 80 bytes, but it does not allow more
than 65 handles. Therefore, for the
most efficient use of memory, the han-
dle count should be one less than a
multiple of 16.

The high limit of handles per pro-
cess is deceiving, because the limit for
all files opened by all processes, set by
the FILES statement in the CONFIG.SYS
file, cannot be greater than 255. Is
there any purpose to setting the per-
process handle count to a higher value?
There might be, because the relation-
ship of handles to files is not necessar-
ily one-to-one. Several handles may
refer to the same file; for example,
when DOS loads a program, it associ-
ates handles 0, 1, and 2 with the CON:
device. Although three handles are
open, only one file is used. If the FILES
statement specifies a limit of 20, 19
more files can be opened, giving a
total of 22 open handles for this pro-
cess. (This assumes that function 67H
had been called to increase the handle
limit above the default of 20.)

So it is useful to have the capabil-
ity to open more handles than physical
files. DOS provides two interrupt 21H
functions for assigning multiple handles
to files: 45H (duplicate a file handle)
assigns the next available handle to the
same file associated with a specified
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Break
K Barner
59.95.

Introducing Quarterdeck Expanded Memory
Managers™: QEMM 386 and QEMM 50/60.

Your 80386 PC, IBM® Personal System/2™ Model 80, PC or
AT with 80386 add-in board, as well as your IBM Personal
System/2 Models 50 or 60 can all break through the DOS
640K barrier. Now you can have maximum use of your
memory—whether you have one megabyte or 32— with the
Quarterdeck Expanded Memory Manager. All without
having to purchase special expanded memory boards.

Unlock hidden potential beyond 640K.

QEMM uses hidden features within your existing
memory to make it compatible with the Lotus-Intel-Micro-
soft Expanded Memory Specification (EMS) version 4.0.

Now you can run colossal spreadsheets, databases, and
CAD models designed for expanded memory. Using Lotus
1-2-3, Symphony, Framework, Paradox, AutoCAD,
Microsoft Excel and more.

Improve productivity with DOS multitasking,

And if you'd like to use these programs all together

For 386 PC, IBM PS/2 model 80 and 80386 add-in board users, QEMM/386:

oFully supports the Lotus-IntetMicrosoft Expanded Memory Specification (EMS) version 4.0

eEnables the 80386 user to configure the 80386's memory beyond the first megabyte as expanded memory or as a
combination of both expanded and extended memory.

eFills out missing DOS memory to 640K and beyond by mapping into unused video memory. When used with a CGA
graphics adapter this can give you 736K instead of the standard 640K for DOS.

* Automatically detects the speed of the memory in your PC and uses fast memory whenever possible.

eIncreases system performance by remapping slow ROM into the 386's fast RAM memory.

oFrees up DOS conventional memory by loading memory-resident programs above video buffers.

Supports 386 protected-mode programs, such as Ansa’s Paradox 386, that use Phar Lap Software’s 386 DOS
Extender.

+Turns DESQview into a 80386 control program, using the 80386's 8086 machine architecture to run multiple large
programs concurrently.

s Takes approximately 1.5K of overhead from the PC's conventional memory used to run DOS programs.

System Requirements: 80386 PC, IBM PS/2 Model 80, or standard 8088, 8086, 80286 with 80386 add-in board.

For IBM PS/2 model 50 and 60 users, QEMM-50/60:

o Fully supports the Lotus-Intel-Microsoft Expanded Memory Specification (EMS) version 4.0.
0Takes advamage of the hardware capabllmes of the IBM PS/2 80286 Memory Expansion Option to transform its
ded” memory into d mory.
+0n PS/2 Model 50 and 60's with 1.5 MB or more of the IBM Memory Expansion Option memory, enables
DESQview to run multiple large programs concurrently.

System Requirements: IBM PS/2 model 50 or 60 with IBM PS/2 80286 Memory Expansion Option board or
compatible. Note: IBM PS/2 architecture requires disabling motherboard memory and 'backfilling’ conventional
memory to 1 MB in order for any multitasking environment to work, including Microsoft Windows 2.0, IBM's 3270
workstation program, or DESQview. QEMM will not run on 80286 computers with extended memory.

©1987, Quarterdeck Office Systems. IBM®, Personal System/2™, 0S/2™, Lotus®, Intel®, Microsoft®, Excel™,
Windows™, 1-2-3®, Symphony™, Framework™, Ansa®, Paradox™, AutoCAD™, PC Magazine®, InfoWorld™, Phar
Lap™ and AST™ are trademarks of their respective companies.
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—multitasking beyond 640K— QEMM extends the
capabilities of our popular DESQview™ multitasking
—w——| environment.

i i1 i1 DESQview lets your programs work
] :=‘ = together in a familiar way, giving you many of
i = - il the capabilities and features only promised by

MAGAZINE] other systems. In fact, the editors of PC Maga-
EDITOR'S| 2ine recently named it “Best Alternative to
CHOICE | 0S/2,” and InfoWorld gave it a report card

NOV. 24,1987 rating of 9.1.

We offer productivity solutions for the forgotten
12 million.

If you are one of the 12 million or so 8088, 8086 or 80286
PC users who feel left out of this new world, don’t despair.
We have options that let you keep your computer and
favorite programs and give you today what the newest
computers and operating systems are promising for the
future.

Visit your dealer for more information on Quarterdeck
products. And ask to see the chart we've prepared
explaining today’s maze of memory options. and how you
can break the 640K barrier.

——————————————————————————————————————— 1
Rush Me Quarterdeck Productivity Solutions Today! 1
1
Product No. of Copies Media 31/2" or 5 1/4” Retail Price, ea.| Total :
QEMM/386 $59.95 ]
QEMM 50/60 $59.95 :
DESQview 2.0 $129.95 1
Shipping & Handling USA [ $ 5.00 $ :
Payment method: [J Check Outside USA | $10.00 $ 1
OVISA [OMC [OJAMEX Sales Tax (CA residents) | x 6.5% $ :
Valid Since / Expiration / Amount Enclosed $ 1
1
1
o 0 i ) 02 S B PR '
1
Name on Credit Card: :
1

Shipping Address:
1
ity: ) :
QEMM and DESQview !
State: Zip: Tel: Quarterdeck Office Systems, 150 Pico Blvd, 1
Santa Monica, CA 90405 (213) 392-9851 :
Mail to address at right. 1
Note: If you own DESQview call us for a special upgrade offer, or send in your DESQview registration card. :
AST Special Edition owners included. TJ/4 i
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open handle; 46H (force duplicate of a
file handle) sets a specified handle to
the same file as another handle. How-
ever, given the overall file limit of 255,
the handle limit allowed by function
67H is higher than can be used practi-
cally. Therefore, the limitation to
65,520 instead of 65,535 handles
(which is caused by the above-
mentioned bug in IBMDOS.COM) is of
no practical consequence.

ing the handle limitation is welcome,
the implementation of function 67H
indicates that this feature was tacked
onto DOS version 3.3 without much
thought of integrating it into the oper-
ating system. Several better ways come
to mind, and it is interesting to con-
sider what might have been had IBM
chosen one of them.

First, if this feature had been pro-
vided by the system loader instead of
as a service of interrupt 21H, then ex-
isting applications could benefit. The
loader could establish the size of the
handle table on the basis of an entry in
the CONFIG.SYS file or the environ-
ment; the table itself could be kept in
the memory block containing the envi-
ronment. The environment block al-
ready allows for additional information;

Although any means of circumvent-

the only item now placed there, be-
sides the environment variables*them-
selves, is the full path name of the file
from which the program was loaded.

Second, even the implementation
as a DOS function could be improved.
If function 67H were designed to ac-
cept a pointer to a memory block for a
new handle table, the calling program
could decide whether to provide the
memory by allocating a new block or
by reserving an area in memory it al-
ready owns. Again, this would simplify
providing a larger handle table for ex-
isting applications.

| MORE HANDLES FOR
OLD APPLICATIONS

Developers of database applications
especially have found the limitation to
20 files per process burdensome, so
they will welcome the new capability to
expand the file handle table. In many
cases, they need not even wait for a
new version of the database manager
to take advantage of this feature. An
application can be retrofitted with a
larger handle table if its database lan-
guage allows calling user-written proce-
dures that in turn can call DOS func-
tions. The example presented here is
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UNIX, SCO Xenix or
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for Ashton-Tate’s dBASE 111 PLUS, but it is
easily extended to other software.

The major problem in writing a
procedure to call function 67H is to
find some memory that the function
can use for building the new handle
table. In general, a user-written proce-
dure has no control over, or even
knowledge of, the memory structure
established by its parent. Instead, the
procedure can be given a pointer to an
available memory area established out-
side of the parent program’s allocation.

This is accomplished by the pro-
gram EXDB3 shown in listing 1. First it
shrinks its own memory to the mini-
mum size, then allocates a block large
enough for 63 handles. In most cases,
this block will be allocated immediately
above the EXBD3 program, but if an
appropriately sized block of memory
exists lower, the allocation will be
made there. So that a procedure exe-
cuting from within dBase can find this
block, EXDB3 saves its address in an
interrupt vector. Interrupts 60H
through 67H are reserved for user pro-
grams; 66H is used here. If you find
that this interferes with other software,
change it to another value in this
range. Note, however, that interrupt
67H is used by expanded memory
(EMS) drivers.

Because a block allocated with
function 48H always begins on a para-
graph boundary, its address can be
saved in a single word of the interrupt
vector. The offset word of the vector is
used to store the number of handles
that will be requested. As described
above, this number must be odd to
avoid the bug in function 67H.

Finally, EXDB3 calls the DOS Exec
function (4BH) to load and execute
DBASE.EXE, passing it the same com-
mand line received by EXDB3. Note
that at this point, the memory that will
hold the handle table belongs to
EXDB3, so it is not allocated to dBASE
by the loader.

The procedure that is executed
from within dBASE is MORFILES, shown
in listing 2. It is invoked by the follow-
ing sequence, either from the dot
prompt or from a dBASE program file:

LOAD MORFILES
CALL MORFILES
RELEASE MODULE MORFILES

The last command is optional; it illus-
trates that once the procedure is exe-
cuted, it need not remain resident.

The MORFILES procedure first
tests for the correct DOS version (func-
tion 67H was not supported prior to
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version 3.3) and for a nonzero segment
address in interrupt 66H. Note that if
you used a different interrupt in
EXDB3, you must use that same inter-
rupt here. If either the version or the
pointer are not valid, the procedure
exits without doing anything,

If the version is 3 or above and
the pointer is valid, the procedure
reads the interrupt vector to get the
address of the block allocated by
EXDB3 and the length of the new han-
dle table. Then it deallocates this block
with function 49H and then calls func-
tion 67H to increase the handle count.
The block just released is allocated to
hold the new handle table.

Note how conveniently function
35H (get interrupt vector) puts the seg-
ment address in ES, where it is ready
for use by function 48H, and the offset
(which contains the new handle count)
in BX, where it is ready for the subse-
quent call to function 67H.

When function 67H allocates mem-
ory for the handle table, that block
becomes owned by dBask, the process
from which the DOS call originated.
Therefore, when dBasg exits, DOS deal-
locates the block. When EXDB3 regains
control, it zeroes out the interrupt vec-
tor that points to this block. A subse-
quent execution of MORFILES will have
no effect unless EXDBS3 is first run.

The EXDB3 program is simplified
somewhat in order to present the un-
derlying methodology without bogging
down in details of programming bells
and whistles. It could be generalized to
accept a handle count, and even the
name of a program to execute, from
the command line. Instead of hard-
coding the full path to the called pro-
gram, EXDB3 could look for it in each
of the directories in the path. The best
solution might be to assume that
EXDB3.COM and DBASE.EXE reside in
the same directory, and to look for the
latter wherever DOS found the former.
A method for doing that will be pre-
sented in a subsequent column.

LISTING 1: EXDBS ASM BLOCK LABEL BYTE  ;EXEC PARAMETER BLOCK
bW 0 7 INHERIT CALLER'S ENVIRONMENT
TITLE EXDB3 DW 80h ;FAR ADDRESS OF COMMAND LINE
COMMENT * Reserve memory for handle table, Exec dBASE III SEG1 DW ?
Convert W/EXE2BIN after linking, name it .COM DW 5Ch ;ADDRESSES OF FCB's IN PSP
Written by Ted Mirecki SEG2 DW ?
L) DW 6Ch
NHANDLES EQU 63 SEG3 DW ?
USERINT EQU 66h
SAVSS  DW ? ;SAVE AREA FOR STACK REGS
CODE SEGMENT WORD PUBLIC 'CODE' SAVSP  DW ?
ASSUME CS:CODE, DS:CODE DW 128 DUP(?) ;STACK
STACK  LABEL  WORD
ORG 100h
EXDB3  PROC CODE ENDS
LEA SP,STACK JRESET STACK END EXDB3
Mov BX,SP ;POINT TO END OF PROGRAM MEMORY
ADD BX,15  ;ROUND UP TO NEXT PARAG LISTING 2: MORFILES-ASM
MOV CL,4
SHR BX,CL  ;CONVERT TO PARAGRAPHS COMMENT " MORFILES.ASM calls DOS function 67H from within
MoV AH,4Ah  ;SHRINK MEMORY BLOCK dBASE or other application.
INT 21h Memory for new handle table must have been previously
allocated by EXDB3, its address & length saved in
MoV BX,NHANDLES interrupt 66H vector.
ADD BX,15 ;ROUND UP HANDLE TABLE SIZE Written by Ted Mirecki
SHR BX,CL Convert with EXE2BIN after linking, name it .BIN
MoV AH,48h ;ALLOCATE MEMORY FOR HANDLE TABLE o
INT 21h USERINT EQU 66h ;MUST MATCH INT USED IN EXDB3
PUSH DS
MOV DS,AX  ;SEG ADDRESS OF TABLE TO DS CODE SEGMENT BYTE PUBLIC 'CODE'
MOV DX,NHANDLES ;LENGTH OF TABLE TO DX ASSUME  CS:CODE
MoV AX,2500h+USERINT ;SAVE DS:DX IN INT VECTOR
INT 21h MORFILES PROC FAR
POP DS PUSH ES
;SET UP EXEC CALL: Mov AH,30h ;GET DOS VERSION
LEA DX, FNAME ;DX->FILE NAME INT 21h
LEA BX,BLOCK ;BX->PARAMETER BLOCK CMP AL,3 ;MUST BE 3.30 OR GREATER
MoV AX,DS  ;PUT SEG ADDRESS INTO PARM BLOCK JB EXIT
MOV SEG1,AX CMP AH,30
MoV SEG2,AX JB EXIT
Mov SEG3,AX
Mov SAVSS, SS ;SAVE STACK REGS Mov AX,3500h+USERINT ;GET INT 66 VECTOR TO ES:BX
MoV SAVSP, SP INT 21h
MoV AX,4B00h ;EXEC MoV AX,ES
INT 21h OR AX,AX ;1S IT SET?
Jz EXIT ;NO: DO NOTHING
Mov SS,CS:SAVSS ;RESTORE STACK MoV AH,4%h ;RELEASE MEMORY BLOCK AT ES
MoV SP,CS:SAVSP INT 21h
XOR AX,AX MoV AH,67h ;NOW USE IT FOR HANDLE TABLE
_ Mov DS,AX  ;ZERO OUT INT VECTOR . INT 21h
MoV AX,2500h+USERINT EXIT:  POP ES
INT 21h RET
MoV AX,4C00h ;BYE-BYE MORFILES ENDP
INT 21h CODE ENDS
EXDB3  ENDP END
FNAME DB 'C:\DBASE\DBASE.EXE',0 ;NAME OF PROGRAM TO EXEC 7
EVEN SALIGN TO WORD Listings can be downloaded using PCTECHIine, 301/740-8383.
Parameters: 2400/1200/300 bps, no parily, 8 data bits, 1 stop bit.
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OUTFITTING THE END USER

The Four-Point Foundation

An information “architecture” is based on decisions about
systems, languages, data management, and connectivity.

n 1959, C. Northcote Parkinson (as

in Parkinson’s Law, “work expands

to fill the time available™) wrote a
tale of two companies, each with a dif-
ferent problem, each of which hired a
different consultant. The first consultant
changed the client’s color scheme from
gray to primrose and put walls be-
tween the offices; the second changed
the other client’s color scheme from
primrose to gray and made the offices
open plan. The consultants agreed on
only one point: in each case, Parkinson
wrote, “a digital computer was ac-
quired as a symbol of progress.” Note
the singular noun: @ computer.

It used to be nearly that easy: look
at the volume of data and transactions,
factor in reasonable growth, and buy a
computer—quantity one—of appropri-
ate size. Buying a computer was viewed
in the same way as building a ware-
house: add up the square footage (the
CPU cycles) required, then wrap walls
and a roof around it. The only justifica-
tion for multiple sites was when “trans-
portation” of services from a single
point cost more than a mainframe.

The warehouse analogy no longer
makes economic sense. Computing is
now available in packages large and
small, with no good reason—indeed,
the reverse—for buying more than you
need at a given time and place.

Software trends are encouraging
this view. UNIX and its close derivatives
run on practically any computer; even
more significant, many C compilers for
other operating systems provide librar-
ies that make those systems look a lot
like UNIX to the applications program-
mer. UNIX is not the only example:
Xerox’s Smalltalk-80, Microsoft Win-
dows, and the Macintosh ROM Toolbox
all implement the notion of a virtual
machine, intended to make hardware
differences (display, mouse, etc.) invisi-
ble from the applications level.

Computer hardware becomes a
generic good, a mere receptacle for
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your code. As code becomes more val-
uable—for example, as a database
grows—it is given the benefit of
higher-performance hardware.

AS ORAS IF AS

Computing architecture today is less
like a warehouse of MIPS and more
like a house: the critical systems skill is
in providing the most useful arrange-
ment of spaces—not the maximum
amount of space. Architecture is a ter-
rific buzzword—one that can be in-
voked after the fact to dignify almost
any complicated arrangement. Webster’s
definition is apropos: “formation or
construction as or as if as the result of
a conscious act” (italics mine).

I have attended many presenta-
tions on various “information architec-
tures,” and I often suspect that only the
“as if as” clause keeps the speaker
from being struck by lightning. The
design of many so-called architectures
turns out to be quite accidental rather
than “the result of a conscious act.”

Architecture need not be merely
an after-the-fact rationalization, how-
ever; it can be discussed as the result
of four distinct decisions, which Eu-
gene Bedell (in 7he Computer Solu-
tion, Dow Jones-Irwin, 1985) calls the
“basic technology decisions.” They are:

'ﬁ‘f

“which hardware and operating systems
to use to provide computer processing
power; which programming languages
and systems development structures to
use for building applications; how to
structure and manage data; and which
data communications technology to use
to pass data among remote locations.”

While Bedell’s “basic four”—
systems, languages, data management,
and connectivity—are distinct deci-
sions, they are not independent of each
other. Some of the interactions are
subtle; others are obvious. Take sys-
tems and data management, for exam-
ple. As OS/2 Extended Edition and its
competitors become better established,
the operating system will provide a
common core of data management ser-
vices for all applications. Today, how-
ever, data management is done case by
case as part of each individual applica-
tion, so selecting the data management
approach is effectively the same as
picking out a core application.

The first difficulty is that the bor-
der between system and application is
in the eye of the beholder. To the flu-
ent power user, the data manager is it-
self an application—just like a spread-
sheet or word processor. Such users
develop small, ad hoc databases and
reports as casually as a less proficient
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OUTFITTING THE END USER

user might use a text editor to write a
memo. For the power user, any of sev-
eral database systems might offer the
necessary features; hardware availability
and cost can play a role in the selec-
tion process without unacceptably limit-
ing the software options.

By contrast, though, one of my cli-
ents just bought a sales management
system that is written under a data
manager, specifically Ashton-Tate’s
dBask 111, To this user, dBASE itself is sys-
tems software in the same sense as the
operating system; it lies well below the
level where he will be working.

For this kind of user, in an organi-
zation that will never be able to justify
a resident staff member with substantial
programming skills, it is reasonable to
think of the canned application as what
the system is bought to support. The
selection of this application quickly
begins to dictate other components of
the architecture such as the selection of
an Intel processor and DOS.

What about Bedell’s other two ele-
ments: languages and connectivity? Let
us begin with languages, which open
the door to a host of related issues.

The casual user consistently fails to
realize just how stupid a computer is
and how readily it will answer the

wrong question with a correct but mis-
leading answer—or, for that matter,
how precisely the question must be
phrased to produce any answer at all.

This shortcoming is the primary
force behind the market for vertical
applications—pieces of software such
as dentist’s office managers and mush-
room fertilizer advisers. These are sys-
tems designed to handle certain ques-
tions that can be expected to occur in
predictable groups and sequences.

In theory, such systems are turn-
key. In practice, all require some de-
gree of customization. Many are in-
furiatingly rigid; in the bad old days of
dual-diskette systems, software often
required the program disk to be in
drive A: and the data disk to be in
drive B:—not an unreasonable configu-
ration, but it made life awfully difficult
if you used a hard disk or a RAM disk.
Assumptions about printers (an Epson-
compatible on LPT1 was often the only
supported configuration) were another
common nuisance.

In this kind of situation, telling the
end user that the program could be
“readily customized” was a cruel joke.
Tailoring of these applications often
required systems-level skills. The richer
the functionality provided by the sys-
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tem, the harder it was to change—
which is precisely the opposite of the
way it should be, where only the
simplest tools would be forged in a
single piece.

WATCH YOUR LANGUAGE

By contrast, many of the most success-
ful applications on the market derive
much of their power from the fact that
they concede their designers’ inability
to anticipate every need. From macros
in Lotus 1-2-3 to the AutoLISP language
in Autodesk’s AutoCAD, many of the
most widely accepted tools are those
that can be modified and enhanced
with a flexibility in proportion to their
overall power.

The trend is toward making these
facilities more and more like modern
programming languages. Early spread-
sheet macros merely automated se-
quences of keystrokes, but every suc-
cessive release has brought more and
more language facilities, such as sub-
routine branches and interactive input.

The FRED programming language
in Ashton-Tate’s Framework II is one of
the most powerful; it lets any spread-
sheet cell contain executable code with
local variables, comments, user-defina-
ble functions, and many other high-
level features. The same functionality is
available across entire spreadsheets or
collections of spreadsheets as well.

Developers are beginning to rec-
ognize that even off-the-shelf applica-
tions are really, philosophically, just
programming languages with prewrit-
ten user interface libraries that are tai-
lored to some particular need. One
may as well make the underlying prim-
itive language a standard one such as
Pascal or C, or at least a subset with a
minimum of extensions—or alterna-
tively, provide a solid interface cou-
pling with external code in mainstream
programming languages.

For systems integrators, the key
point here is that you can turn the con-
ventional wisdom on its head; instead
of selecting the application as the first
of your four basic technologies, you
might look at the available pool of ex-
perienced systems personnel and think
of the question as, “What do I need to
buy to let this team produce what we
actually need as quickly as possible?”

Instead of buying a canned appli-
cation that looks like 97 percent of
what you need—only to find that you,
your co-workers, or your end-user sup-
port staff will have to sweat bullets to
eke out the last 3 percent—it might
well be more productive to look for a
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“construction set” for the class of appli-
cations in which you are interested.
What you may want is a product that
supports interfaces to one or more
mainstream languages and that can
readily be rehosted on whatever hard-
ware you have grown into two or three
years down the road.

EXPERTS HAVE CONNECTIONS
Connectivity, often treated as an after-
thought, also takes its turn on some
occasions as the critical technology that
everything else should accommodate.

I recently participated in a brain-
storming session with the administra-
tive staff of an engineering firm who
wanted to know if expert systems could
help them with some of their persistent
problems. Their wish lists included
tracking job applicants, coordinating
travel, streamlining purchasing opera-
tions—the whole panoply of detail that
makes a company run smoothly or not.
We simply asked them, “Why don't
these tasks get done well today?”

In almost every case, the answer
was that “the information is in too
many different places.” What they
wanted, though they called it an expert
system, was really a system that would
capture and share day-to-day data—one
that would take what people knew and
extract the data relevant to others.

These were not computer gurus,
let alone Al dreamers, who were com-
ing up with this vision; they were per-
sonnel managers, employee benefits
administrators, people who want the
computer to be an information utility.
To do what they want, the system has
to be smarter in several ways than
most of the software used today. Even
more striking, is the dramatic improve-
ment required in the pervasiveness and
transparency of connections between
both people and organizations.

Putting communications and con-
nectivity at the top of the list of basic
technology decisions shifts the perspec-
tive to make you think in terms of
“what computers can I afford to put on
every desk, and how will they share
information?” rather than “what is it
possible for a computer to do?” Yes,
there’s that singular noun again: a
computer. I thought we got it safely
out of the way at the beginning of this
column, but it’s trying to sneak back in.

Orthodoxy dies hard. Many com-
puter professionals maintain that cen-
tralized systems are still inherently
cheaper and that only intangibles such
as consistent response time and tem-
peramental users can justify today’s
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explosive decentralization. This repre-
sents the same error made by the ear-
nest researchers who once said that the
growth of New York City would be lim-
ited by the ability to dispose of horse
manure. In both cases, the error is the
extrapolation of a once-valid trend be-
yond the lifetime of the underlying
technology.

This could happen to you, too. If
you ask your question in terms of a
computer, rather than consciously em-
phasizing today’s perspective of a ner-

work of systems, your answer might fol-
low the path of least resistance and
wind up at a centralized system. Such
systems are easier to specify and de-
velop, but the result may not be what
you want; it might cost you a lot to
find that out. (i =

Peter C. Coffee is managing partner of
SolveWare, a developer and business com-
puting consultant, and is active in Al and
distributed computing applications for aero-
space and educational clients.
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For marketing, planning, financial
and forecasting professionals:

3 . anagl
B Easy 1o use menus with on-screen help |

ISA MC AMEX COD PO

accurate

the industry’s recognized leader in High Performance | B Exponential smooth “Top Sellers Series” "‘92
hve performed extensive research and developed unmat B Step-wise and robus UNlock DISK “NO. 101" e
field. Our products offer the COMPLETE solution. capabilities $1 4.9 (FZI'ues‘gsndﬂs’:;\th;;dung se(;
XCELX ™ -Switch from five frequencies including the stan . x:j{::[l;l:;wge for LOTUS 1-2-3™ o5
12HMz. Uses reliable frequency synthesis to allow compat B Eilldoct s e ntation A
with all BM ATs including the TYPE 2 and Model 239 . ... (AL 2:0) 2 g
Mil-Spec Crystals-The famous Ariel cyrstals, Choose fro OITI" 3 3350, ~nDemo.k Top Seller Series e
16-17-18-19-20-21-22-23-24 MHZ. . . . + 1+ s oo, 4CaST/2X: includes a f UNIOCk_S individual (

‘ version of the Census'X best selling programs e
FAST 80286-10-Micro-processor for 20-24 MHz speeds . OnIVEs595 A Demoil at a special low price! ent

FAST RAM-For System Board 128K 120 & IOONS. . .. ..

Both versions run on IBT



= DBYITFE —
CONNECTION INC.

BOTTOM LINE
PRICE BUSTEDRS:

* % * PERSONAL COMPUTERS * * *

AST PREMIUM 386 (20 MHz), Model 300
AST PREMIUM 286 (10 MHz), Model 80
COMPAQ DESKPRO 386 (20 MHz), Model 60
COMPAQ DESKPRO 286 (12 MHz), Model | ..
COMPAQ PORTABLE Il Model 20
IBM PERSONAL SYSTEMS 2... .. All Models
KAYPRO 286 (12MHz), 1.2 FI, KB, SW. o
TOSHIBA 1100 PLUS (Laptop)....
UBM IV W/640K, 1.2 FI, 20 MB HD, KB .

* % x PLOTTERS * * *
CALCOMP 1043 (A-E)
CALCOMP 1044 (A-E,
HI DMP 56A (A-E) ....
HIDMP 51/52 (C-D)...
HI DMP 41/42 (C-D)...
HP Color Pro 7440 (A-B)

HP 7475 (A-B, 6 Pen) ...
HP Draft Pro 7570 (C-D
HP 7580B (A-D, 8 Pen)
10 LINE LP3700 (A-E).
10 LINE LP4000 (A-E)
ROLAND DXY-990 (A-B, 8 Pen)
* * % DIGITIZERS % % *

CALCOMP 23120 (12 x 12) .

CALCOMP 91600 (44 x 60)

GTCO 11 x 11 (Opaque)

GTCO....

HITACHI 1
Resolution

KURTA 12 x

KURTA 12 x 17

SUMMAGRAPH

SUMMAGRAPHICS e

* * GRAPHIC CON & MONITORS * %

NEC JC-1402 & GENOA SUPER EGA (80-7
CARD s

MITSUBISHI 6922PLPK & ARTIST 1. o

HITACHI CM-2073B & ARTIST 10/16

BNW 151 (1024 x 1024) ...

VMI 8825 (1024 x 800N).

ARTIST 10 (1024 x 768)

PHOTON (1024 x 512) 800 P e

SIGMA DESIGN GRAPHIC CARD:

SPECIALS OF THE MONTH
© CAD SYSTEM, AST 1 MEG, 44 MB HD,
80287, EGA, MITSUBISHI XC1410C,
AUTOCAD RELEASE 9, CALCOMP 23120,

HI DMP 40

* * * SOFTWARE * * %
AUTOCAD Release 9. i
Other CAD Software. . .. CALL
Computer Associate, AR, AP, G/L, I/G ..Each $429
VENTURA Desktop Publishing S/W........ $625
Wordstar R4 .. $285
CYMA Med, Dent, Ortho, Chiro (Comp. Pkg)....... $1625
* % % PRINTERS * * %
HEWLETT-PACKARD SERIESIII.... .. $1749
OKIDATA LASER PRINTER .. $1549
AST TurboLaser PRINTER......... .. $3249
All Models Available CALL
BROTHER HR 40, with Sheet Feeder
FUJITSU 2200

OKIDATA 193 + .
TOSHIBA P341e .

* % HARD DRIVES & BA

PRIME V150, 44MB
MICROPLUS 1335, 85MB i
ARCHIVE 60 MB TAPE B/UP, W/Controller .... $649

CALL FOR WHAT IS NOT LISTED,
WE GUARANTEE THAT YOUR CALL WILL NOT BE
A WASTE. LEASING AVAILABLE.

No charges for testing and configuring equipment.
Prices and availability subject to change
without notice.

(714) 778-6496
Telex: 5101011636
FAX #7147786877

167 West Cerritos Ave.
Anaheim, CA 92805

Open 8-5 PST

Haven’t You

Heard the News?

You don’t have to buy the whole newsstand to get
copies of your latest article or review. Order
customized reprints from Ziff-Davis Publishing Co.
and let potential clients read all about it.*

To find out how you can have your article
or review reprinted, contact Jennifer Locke—
Reprints Manager; Ziff-Davis Publishing Company,
One Park Ave., New York, NY 10016, 212-503-5447.

*Minimum quantity 500 reprints.
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ASM |

Programmer s 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 price guaranteed
e Latest versions

® Huge inventory, immediate shipment
® Knowledgeable sales staff

Over 500 brand-name products in stock —if you don’t see it, call!

LIST OURS
TURBO PASCAL ADD-ONS
ASCII TURBO GHOST WRITER
STARTER NEW 99
COMPLETE NEW 289

89
259

- NDP FORTRAN-386 —Fa
compiler for the 80386. Use pe

_ unit to generate programs, mcedures and arrays. A
full imp ementanon of FORTRAN-77 with popular

uulmt is assembly |anguage. (Re:

g g
p to 4 gigabytes per

SPINDRIFT LIBRARY — Collection of 150
callable subroutines for Fortran, that provides

access to WINDOWS, DOS KEYBOARD, an
SCREEN. The windowing system allows an
unlimited number of win be defined on the
sereen, each having its ow: Cursor position
and border type. Support: atic wrap and/or
scrofling. .

List: $149 Special Price: $129

PANEL PLUS —Screen managemenl lxbrary for
data display, entry, and editing, Supports pop-up
fields and windows, multi-line fields, horizontal an:
vertical field scrolling, menus, help by L
custom field validation.
List: $495

MKS RCS — Revision Control System manages
multiple revisions of text files and program sources
code on DOS systems. Storage, retrieval, tracking
and branching text ﬁles are effectlvely managed.
List: $189 nt; rn Price: 159

LIST OURS LIST OURS
386 SOETWARE CLIBRARIES
386-TO-THE-MAX NEW 75 65 C ASYNCH MANA( 175 135
ADVANTAGE 386 C OR PASCAL 895 829 C-FOOD SMORGASBORD 150 95
DESQVIEW 130 109 C TOOLS PLUS/5.0 129 99
FOXBASE + 386 505 CALL C UTILITY LIBRARY 185 125
HIGH C-386 NEW 895 835 ESSENTIALCOMMUNICATIONS 185 125
MICROPORT SYSTEM COMMUNICATIONS PLUS 250 189
V/386 (COMPLETE) 799 679 GREEN SAMPLER 9% 69
MSWINDOWS/386 SPECIAL 195 125 ENTEAT COMM LIBRARY 185 125
NDP C OR FORTRAN-386 NEW 595 545 GREENLEAF FUNCTIONS 185 125
PHARLAP 386/ASM/LINK 495 419 MULTI-C 149 135
SCO XENIX SYS V 386 (COMPLETE) 1495 1195 PFORCE 205 215
VM/386 SPECIAL 245 179 RESIDENT C W/SOURCE 198 169
X-AM 595 535 TIMESLICER SPECIAL 295 269
TURBO C TOOLS 129 99
ARTIFICIAL INTELLIGENCE
ARITY STANDARD PROLOG 95 79 COBOTL b5 1250
MULISP-87INTERPRETER 300 199 -2 IAGE :
MICRO FOCUS
C SCHEME 95 85 ;
W B s me b
TURBO PROLOG TOOLBOX 100 69 Fetes e i 11k
LEVEL 11 CO 349 2
ASSEMBLERS/LINKERS !
ADVANTAGE DISASSEMBLER 295 279 LR SONEECOBOL St ong)
MS MACRO ASSEMBLER 150 99 y
MICROSOFT COBOL 700 449
OPTASM NEW 195 169
MICROSOFT SORT 195 129
B o SO
REALCICS 995 785
BASIC REALIA COBOL 995 785
s T W/REALMENU 1145 899
FINALLY! B o RM/COBOL 950 759
FLASH-UP SPECIAL 89 175 RM/COBOL-85 1250009
MAGHS e RM/SCREENS 395 315
MS QUICKBASIC 9 65 SCREENIO H00ERSTI
QuI 69 59 COMMUNICATIONS
QUICKWINDOWS W/SOURCE 99 89 ASCOM IV 195 175
TRUE BASIC 00 79 CARBON COPY PLUS 195 159
TURBO BASIC 100 69 CO-SESSION (2 USER) NEW 249 225
TURBO BASIC TOOLBOXES 100 69 SUPPORT NEW 175 155
APPLICATION NEW 125 115
TEL 5 45
'MOUSE PRODUCTS SIDETALK iz o8
LOGITECH SERIAL OR BUS MOUSE ADS\‘,’ANCE pRACE 35 e
e WARE 119 99 PERISC SPECIAL 345 269
U 1 PFR‘SCOEE‘.‘H Miz  SPECIAL o5 T8
PERISCO 8 3 789
W/PLUS, PUBLISHER MOUSE 179 145 PERISCOPE LIl 0MIz  SPECIAL 1095 469
WpLUS, MNT CADD 199 159 PFIX 86 PLUS SPECIAL 395 199
W/PLUS; CADD PUBL.MOUSE 239 189
PAINT, PUBL.MOUSE 199 159 DISK/DOS/KEYBOARD UTILITIES
/’LUS, AINT, CADD, PUBL. 253 205 ADVANCED NORTON UTILITIES 150 99
LOGITECH SERIES 2 W/PLUS 99 79 COMMAND PLUS NEWV.2.0 80 69
MICROSOFT SER OR BUSMOUSE 150 99 DISK OPTIMIZER 70 65
W/EASY CAD 175 119 FETCH 55 45
WIMS WINDOWS 200 139 NORTON COMMANDER 75 55
PC MOUSE BUS W/PNT & POPUPS 179 129 PC TOOLS DELUXE NEW 80 69
PC MOUSE SER. W/PNT & POPUPS 159 115 PDISK 145 105
SUMMAMOUSE 19 99 VFEATURE 80 75
EDITORS
C COMPILERS BRIEF 195 CALL
LATTICE C 500 269 W/DBRIEF 275 CALL
MICROSOFT C 450 285 EMACS 205 265
QUICK C SPECIAL 99 65 EPSILON 195 149
TURBO C 100 65 KEDIT 125 99
MKS Vi 75 69
CINTERPRETERS MULTI-EDIT NEW 99 89
C-TERP 298 229 PC/EDT 250 229
INSTANT C 495 379 PMATE 195 115
RUN/C 120 79 SPF/PC 245 185
RUN/C PROFESSIONAL 250 155 VEDIT PLUS 185 129
Terms and Policies
FESOE S 1-800-4457899
No surcharg dit card or C.0.D. yment by -
check, New ork State residents add applicable saks o

tax. Shi and handling $3.95 per item, sent UPS
Plgm:fma va%lable %e‘vaﬂmg rates.

 Hours 9AM. EST—-
» We'll Match any Nationally Adve Price
* Mail Oraers include your phone number
*Ask for details, Some maw‘[’:mmmrs will not allow
seals are .
Dealers and Corporate Buyers— Call for
special discounts and benefits!

In NY: 914-332-4548

Customer Service:
914-332-0869

International Orders:

. 914-3324548

- Telex: 510-601-7602
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OIS s Y 8 8
3 /] 7!
3 Spedil grders METRABYTE DATA ACQ. TOOLS % 8
I g | 100 89
® 30-day money-back guarantee ~ METRAE HshL LONSeN o
SYSTEM BUILDER 150 129
IMPEX 100 89
REPORT BUILDER 130 115
T-DEBUG PLUS V. 4.0 SPECIAL 45 39
W/SOURCE NEW 90 19
TURBO.ASM 99 69
TURBO ASYNCH PLUS 129 99
TURBO GEOMETRY LIBRARY NEW 00 8
LIST OURS TURBO HALO 85
FILE MANAGEMENT TURBO MAGIC % o
BTRIEVE 245 185  TURBO POWER TOOLS PLUS 129 99
XTRIEVE 245 189  TURBOPOWER UTILITIES 95 79
REPORT OPTION 145 109 TURBO PROFESSIONAL 4.0 99 79
BTRIEVE/N 595 455  TURBOWINDOW/PASCAL 9% 79
XTRIEVE/N 595 459
REPORT OPTION/N 345 269 SCREENS/WINDOWS
CBTREE 159 139  C-SCAPE 279 265
C-TREE 395 315 CURSES W/SOURCE CODE 250 169
R-TREE 205 539 GREENLEAF DATA WINDOWS 225 155
C-TREE/R-TREE BUNDLE 650 519 W/SOURCE CODE 395 259
D-TREE NEW 395 CALL  HI-SCREEN XL 149 119
DBC 111 250 169 JYACC FORMAKER 495 449
DBC IIl PLUS 750 595 JYACCJAM 750 679
DB_VISTA OR DB_QUERY 195 CALL ~ MICROSOFT WINDOWS 9 65
SINGLE USER W/SOURCE 495 CALL MS WINDOWS DEVELOPMENTKIT 500 319
MULTIUSER 495 CALL  PANELPLUS SPECIAL 495 389
MULTIUSER W/SOURCE 990 CALL ~ PANEL/QC OR/TC 129 99
INFORMIX PRODUCTS CALL CALL  SCREENSTAR W/SOURCE 198 169
PHACT MANAGER 249 229 Vle,'él\élg;‘zgm SPECIAL 225 I;g
XL 75 599 yIEWMANAGER 275 199
FORTRAN COMPILERS wmnows FOR DATA 295 CALL
LAH FORT!
MICROSOFT FORTRAN 450 285 ﬁg&ﬂggg%’;&owﬂs o 58
RM/FORTRAN 595 419 ADVANT S
FORTRANLIBRARIES/UTILITIES
DIAGRAMEROR DOCUMENTER 120 113 T
GRAFMATIC OR PLOTMATIC 135 119 |
MAGUS NUMERICAL ANALYST 295 249
MATHPAC - 495 445 | MICROPORT &SCO PRODUCTS ~ CALL CALL
SPINDRIFTLIBRARY SPECIAL 149 129 | ADVANTAGEC++ & 695 625
SSP/PC 350 269 | BTRIEVE/N 595 455
GRAPHICS DIRECTORY SHELL (286) 349 315
ADVANTAGE GRAPHICS (C) 250 229 gngsc*rom’ SHELL (386) 495
ESSENTIAL GRAPHICS 250 189 F XBASE+ T
gisL ((;RAPHI(, DEV. TOOLKIT ggg %g NEFORMIX PRODUCTS CALL CALL
HALO (5 MICROSOFT LANG.) 595 399 Jgﬁgg F%MAKER o on
METAWINDOW PLUS 275 229 | YORNSHELL . 145 115
oA e R0.6) 35 T3] MICROSOFTLANGUAGES CALL CALL
_ PANEL Lus 795 675
MODULA-2 ‘ RM/COBOL
LOGITECH MODULA-2 RM/EORT! 750 549
COMPILER KIT 99 79 wmnows FOR DATA 795 CALL
DEVELOPMENT SYSTEM 249 199
TOOLKIT 169 139
SOLID B+ TOOLBOX NEW 99 89 DANBRICKLIN'S DEMO PROGRAM 75 59
STONYBROOK MODULA-2 195 169 DEMO PROGRAM 11 1 155
W/UTILITIES 345 299 lI_)%VCV CHARTING ” 299 CALL
OBJECT-ORIENTEDPROGRAMMING e Zigizls
ACTOR 495 419 o
. MKS l‘OOLKlT 139 115
ADVANTAGE C + + 495 479 RCS NEW,. SPECIAL 189 160
c 3 215
PFORCE + + 395 5 MK, SQPS 495 469
SMALLTALK/V 100 85 NORTON GUIDES 100 65
SMALLTALK/V286 NEW 200 169  pC.|INT SPECIAL 139 9
APPLICATION PACKS 45 POLYMAKE eltoh
OPERATING SYSTEMS POLYTRON PVCS CALL CALL
MICROPORT SYS V/AT 549 469 PR 205 159
SCO XENIX SYSTEM V 1295 995 SOURCE PRINT 95 75
WENDIN-DOS 99 79 TREE DIAGRAMMER 77 69
OTHER MICROPORT, SCO,
WENDIN PRODUCTS CALL CALL
PASCAL COMPILERS
MIC ROSOFT PASCAL 300 189
PASCAL-2 259 CALL
TURBO PASCAL 100 69
TURBO PASCAL DEV.LIB. 89

395 2
BORLAND ADD-ONS CALL CALL

Programmers

Prwdise

A Division of Hudson Technologies, Inc.

42 River Street, Tarrytown, NY 10591



CANADA'S SOURCE

FOR C

Compilers e Utilities & Aids e Editors
Interpreters ¢ De-Bugging Tools
File Access Systems e Graphics

% G-
spERvEy, < ;

/ v Lattice A
LIFEBOAT

Complete Line of Programming Development Tools
Full Service and Support - Fast Delivery

CORPORATE DISCOUNTS
(416) 449-9252/5

SCANTEL SYSTEMS LID.
801 YORK MILLS RD., 201, DON MILLS, ONT M3B 1X7

%
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Great Performances

D PMICHELS

——

Demand an Encore

Let us take your article to its highest
level of marketing potential with a reprint!

To find out how you can have your article or review
elegantly reprinted ** on 80 lb. paper stock, in 4-color,
2-color or 1-color, call or write today:

Jennifer Locke—Reprints Manager;
Ziff-Davis Publishing Company,
One Park Avenue, New York, NY 10016, 212-503-5447.

**Minimum quantity 500 reprints.

J 3 N\ MADE IN U.S.A
Industrial Grade D
80286 and DSbh. L.
386 Systems cach
24 MHz 80386 Motherboards DSHD e |
24/32 MHz 80386 Turbo Cards
12/16 MHz 80286 Motherboards
10/12 MHz 80286 Turbo Cards e
Personal System 2 clones mlf: ‘é’;‘v';:;g;w Tabs.
Complete systems available * In Factory Sealed Poly Packs
16 MHz 80386 Motherboards wl2 MB RAM SOLRNILOTSIOF00
On-board from $1257 E] s biskerres saLe 99C eacn
[} (UNBRANDED) SOLD IN LOTS OF 50
Progressive Data S0 T S T
$25.00. Continemgl USA. Fonoaign Orders, APO/FPOt
Management, Inc. Lo e e
subject to change.
P.O. Box 2653 School Purchase Orders Welcome
656 Old Dixie Highway C;” f°rI FREE Catalog
Vero Beach, FL 32961 dll Zesss e
1 3 O 5 56 7 82 2 1 P (616) 452.3457 « FAX: (616) 452-4914 o
= g " ) B SRR
Contact Paul McCall, Dealer/Distributor R R
\ Inquiries Invited 7
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UNLEASH YOUR 80386!

Your 80386-based PC should runtwoto
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 MicroWay 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 regis-
ters and data bus of the 80386 and the
Weitek 1167 numeric coprocessor chip
set. They include a family of MicroWay

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 12fold increase in the speed of 32 bit
integer arithmetic.
® A 4to 16 fold increase in floating point

:
!!!lgg"" 7

mW1167 Numeric
Coprocessor Board

MicroWay 80386 Compilers

NDP Fortran-386 and NDP C-386 are globally
optimizing 80386 native code compilers that
support a number of Numeric Data Processors,
including the 80287, 80387 and mW1167. They
generate mainframe quality optimized code and
are syntactically and operationally compatible to
the Berkeley 4.2 Unix f77 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
R/M Fortran.

The compilers are presently available in two
formats: Microport Unix 5.3 or MS-DOS as ex-
tended by the Phar Lap Tools. MicroWay will port
them to other 80386 operating systems such as
0S/2 as the need arises and as 80386 versions
become available.

The key to addressing more than 640 kbytes
is the use of 32-bit integers to address arrays.
NDP Fortran-386 generates 32-bit code which
executes 3 to 8 times faster 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-bit entities, the use of
inline 32-bit arithmetic instead of library calls,
and a doubling in the effective utilization of the
system data bus.

An example of the benefit of excellent code isa
32-bit matrix multiply. In this benchmark an NDP
Fortran-386 program is run against the same
program compiled with a 16-bit Fortran. Both
programs were run on the same 80386 system.
However, the 32-bit code ran 7.5 times faster
than the 16-bit code, and 58.5 times faster than
the 16-bit code executing on an IBM PC.

NDP FORTRAN-386™ ............... $595
NDPRIC-386™ 4 1. . v s sisicoinnsfommuin s $595

MicroWay Numerics

The mW1167™ is a MicroWay designed high
speed numeric coprocessor that works with the
80386. It plugs into a 121 pin “Weitek” socket
thatis 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/Intel de-
signed “glue chip”. The mW1167™ runs at 3.6
MegaWhetstones (compiled with NDP Fortran-
386) which is a factor of 16 faster than an AT and
2 to 4 times faster than an 80387.

mW1167 16 MHz .................. $1495
mW1167 20MHz.................. $1995

Monoputer™ - The INMOS T800-20 Trans-
puter is a 32-bit 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 NDP) and includes 2 megabytes of
processor memory. Transputer language sup-
port from MicroWay includes Occam, C, Fortran,
Pascal and Prolog.

Monoputer T414-20 with 2 meg' ...$1495
Monoputer T800-20 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 cabled together
to build arbitrarily fast parallel processing
systems that are as fast or faster than today’s
mainframes. A single T800 is as fast as an
80386/mW1167 combination!

Biputer ™ T800/T414 with2meg'....$3495
Quadputer 4 T414-20 with 4 meg' ...$6000
1Includes 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 world leader in PC numerics
and high performance PC upgrades.
For more information, please call the
Technical Support Department at

617-746-7341
After July 1988 call 508-746-7341

MicroWay”
80386 Support

80386 Multi-User Solutions

AT8™ - This intelligent serial controller series is
designed to handle 4 to 16 users in a Xenix or
Unix environment with as little as 3% degrada-
tion in speed. It has been tested and approved by
Compag, Intel, NCR, Zenith, and the Department
of Defense for use in high performance 80286
and 80386 Xenix or Unix based multi-user

systems.

AT4 =4 USeIS .. ... ouanishaivaivssisisine $795
AT8 -8 USeIS......covvuevvinnrnnnsn $995
AT16-16users ..........cccuvuunnn $1295

Phar Lap™ created the first tools that make it
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 for the MS-
DOS version of the MicroWay NDP Compilers.

PharLap ToOIS.......ccovvevnrnnnnn. $495
PC/AT ACCELERATORS

287Turbo-10 1OMHz................ $450
287Turbo-12 12 MHz................ $550
287TurboPlus-12 12 MHz ........... $629
FASTCACHE-286 9 MHz ............ $299
FASTCACHE-286 12MHz ........... $399
SUPERCACHE-286 ................. $499
MATH COPROCESSORS

80387-2020MHz................... $895
80387-16 16 MHz................... $495
80287-10 1IO0MHz................... $349
80287-88MHz ............c.iunnnn $259
8028766 MHz ................cn.tn $179
8087-28MHZ ... .o e ieioeiaiieen $154
8087:S5IMHzZ .. o a e $99

The World Leader in PC Numerics

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
32 High St, Kingston-Upon-Thames, UK., 01-541-5466
St. Leonards, NSW, Australia 02-439-8400




THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET
PRODUCT CATEGORIES
HARDWARE 177, 178 SOFTWARE continued
ACCESSORY: CARDS IS 20 S 177 PUBEIC DONATNSE SR SIS
COMMUNICATIONS .- - ..o e 177 S@IENTIEI@ SEs Cap it o 182
CONPATIBIEES TSGR aeipy . 177 SECURITY DEVICES, M Sensstis 182
COOLING DEVIGES 5ty s STATISTICS L e e e s et 182
GENERAL . & UG8 ol R o TERMINAL EMULATION. . ........ 182
MASSISTORAGE " 'S S S o WRIIIRIES SA e e 182, 183, 184
PERIPHERATCS g s s o 177, 178 WORD PROCESSING. . ............
SECURITYADEVICES . § 5 Siay ae. m
USEBIEQUIPMENIE S A s i 2
ACCESSORIES e e
SOFTWARE 178, 184 RARICODING Wiz ot ol 184
ARTIFICIAL INTELLIGENCE ...... BUSINESS OPPORTUNITIES . ...... 184
BUESTINES S Sl S S it - (RHRer 178 CAREER OPPORTUNITIES. . .......
COMMUNICATIONS . ............. 178 COMPUTER INSURANCE. . ........ 185
DATA BASE MANAGEMENT ...... 178 DATA CONVERSION. ............. 185
PESKETOPPUBIEISHINGES S 178 PUBEICATIONS et sl L St 185
EDUE AT @N AT e e SOFTWARE DUPLICATION ... ... ... 185
ENGINEERING ZISE Rl HREres i SUBBIEIES S8 i s e s e
| e s e T A R e S SR VS S R R e i
EXPERT SYSTEMS ............... Adpvertising Rates and Information:
EINANGCIATZ COREM sl on 50, PC Tech Journal Marketplace
PC Tech Journal Marketplace is a special
GEEIANAL oo it o o 6 0 Qe economical section for product and service
GRAPHICS aes b 7 Sl et . 178, 179 listings.
Listings are grouped by category and sold by
AN G A GE S s 179 column'inches. Second color option
MULTI/USER SYSTEMS ........... available.
Standard Directory Listings are also available
N ORKIN G e L1 for a minimum of 3 issues at $220.00 per is-
OPERATING SYSTEMS. ........... 179 sue ($660 total).
PROGRAMMERS TOOLS . . .. . 179, 180, R adcionsl nfoppation
call 212-503-5115.
181, 182
B e T e e T S B e e O e S W)
Stanley H. Robi Account M
(212) 503-5116
PC Tech Journal Classified Advertising Staff ME. CANADA — (OTHER THAN BRITISH COL.), NY,
One Park Avenue, New York, NY 10016 NJ, PA, MA, CT, VT, NH, RI, WV, MD, VA, NC, SC,
(212) 503-5115 GA, FL, DC, DE
Ariane R. Casey, Account Representative
Adpvertising Director Sr. Advertising Coordinator 121200052172
Kathryn J. Cumberlander Monica Dixon gl?'x; G2 LRI STECA TNV G C,
Sales Manager Production Manager Tieel] Nintke. Account Representative
Kathleen F. Lyman Anne R. Brockinton (212) 503-5141
ND, KS, NB, OH, OK, IA, SD, KY, MI, AL, IL, LA,
MN, WI, TN, MS, TX, AR, BRITISH COL., MO, ALL
OVERSEAS CALLS.
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HARDWARE/ACCESSORY CARDS—PERIPHERALS

TECH MARKETPLACE

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET

€

HARDWARE/ACCESSORY CARDS COMPATIBLES PERIPHERALS

TMS 320 C25 e,
PC COPROCESSOR %
BOARD

72 DIGITAL 1I/0 OLYMPIAN DISCOUNTS! 9-Track Tape
Subsystem

FOR PS/2

TURBO XT BASIC SYSTEM

+ 4.77/8 MHZ W/PHOENIX BIOS -
*40MHz, 10 MIPS, Addressing 256K + 256K RAM EXPANDABLE A
+1 Clock 16 Bit Multiply ) TO 640K L >
* High Speed DSP, Graphics and ; ! i Q;(S:IEEEw'/(f 508“?:.??',5
Numerical Analysis - 360K FLOPPY W/CONTROLLER
* External User Bus for A/D & D/A ;\‘s"A"g},zv‘é"J}ggﬁb";,'aﬁﬁ%ﬁ‘5'°°
» Monitor Debugger & C Utilities MODELS 50, 60, 80 & MONOGRAPHICS CARD ....$439.00
* Fractals, Rotations, & FFT Demos e Parallel Expansion 1 YEAR LIMITED WARRANTY
» Source code included e 72 1/O Lines MINISTREAMER™
$900 board & 32K e Address Selectable TURBO AT BASIC SYSTEM...$824.00 Now you can exchange data files
$1100 board & 256K 1-800-553-1170 1200B INTERNAL MODE!UI ....... $69.00 between your IBM PC/XT/AT
oar VORTEX EGA CARD (640*350)..$99.00 and any mainframe or mini-
$150 TMS320C25 assembler n QUA TECH ATI EGA CARD (800*600).......$189.00 computer using IBM compatible
SYMMETRIC RESEARCH ool SEACATE ZOMB LD 1600 BPI 9-Track tape. Unit
15 Central Way, Suite 9, Kirkland, WA 98033 VO Cihangs 51, AN oY TS0A W/CONTROLLER...........ce0unnes $265.00 can also be usgd for disk backup.
206-828-6560 TEL: (2l16) 434.3154 FAX: (é16) 434-1409 TrenslenraEpio e e
CIRCLE 265 ON READER SERVICE CARD - TLX: 5101012726 CALL FOR EUELRRODUCTILINE D e on PG senc compal;

ibles. Subsystems include 7” or
10 %" streaming tape drive, tape
coupler card and DOS or XENIX

Quantity Discounts Available
OLYMPIA MANUFACTURING, INC.
compatible software.

CIRCLE 267 ON READER SERVICE CARD
800'527-0806 Prices start at $2,995.

COMMUNICATIONS Q
3 8 6 CIRCLE 270 ON READER SERVICE CARD UHL S THR

386 Motherboard ... .. $999.00* RS-422 9621 Irondale Avenue
386 Bare Sys. ........ $1299.00* PERIPHERALS Chatsworth, CA 91311

286 Board W/IMB .. .... $390.00 FOR PS/2 e R T R S [T TEEE] Telephone: (818) 882-5822

Opt. mouse/graphics. . ... $65.00 il CIRCLE 272 ON READER SERVICE CARD
Laser printer . ... ....... $1499.00 _ FastTRAP™
60MB Internal Tape !

The pointing device of the future is here! CREATE A DISKLESS PC!
Backup.............. $419.00 PC-ROMDRIVE allows users to create a “Diskless
*For a limited time get $100.00 for your PC" capable of booting a ROM-resident copy of
existing AT Motherboard. MS-DOS and/or user application programs. PC-
. 5 MODELS 50, 60, 80 ROMDRIVE consists of a PC-compatible ROM/
Call Hitech Materials o Two Channal PROM expansion board and the PC-ROMDRIVE
(805) 964-3535 e Transfers to 256 K baud 3 software. PC-ROMDRIVE is priced at $195 for
: « High resolution trackball for X and Y axis input single units. Quantity discounts and OEM ar-
* Address Selectable e High resolution fingerwheel for Z axis input rangements available. MC/VISA
CIRCLE 266 ON READER SERVICE CARD ° Interrupt Selectable o _Lsze with IE!I\[/I)i~> PC's, XT's, AT's and compatibles ALDIA SYSTEMS |T'IC
© Three input buttons " 9
DlGITAL SIGNAL PROCESSOR 1'800'553'1 1 70 . Fulle:ardg\lljare emulation of Microsoft® Mouse P.0. Box 37634
The Model 10 coprocessor board is based on TECH S Siandard RS e eandlinidace Phoenix, Az. 85069
the 16/32 bit TI TMS 32010 and is designed for e et e SR asnerlr (602) 866-1786
goplicationssinEcommunications, spoect ng 478 E. Exchange St., Akron, OH 44304 :bﬁiﬂﬂ?ﬂ"éfx
strumentation, and numeric processing. A 1K A "FAX: (216) 434.1409 ONLY  LTS/C Corp.
complex FFT takes 90ms. Offered with onboard i i 437@?010?272& ) $149.00 319 SouthCLigeEtone Street Tech Marketplace
i i s Lexington, ky 40! .
;g big .?0 Kh; A/ID g”de/ A.t‘COnllmulozs da;ﬁ CIRCLE 268 ON READER SERVICE CARD shana e Standard Directory
quisition & playback option. Includes faserCan (800) 872.7279 i :
utility and application: re. } /
tility and applications software. $650 & up. e e Listings Available
gﬁikggzozggg%onneclicut Ave. NW COMPATIBLES CIRCLE 271 ON READER SERVICE CARD Call (212) 503-5115

Washington, DC 20008

(202) 232-7999
e L. e SIS AN MAINFRAME TAPE SYSTEMS
Y TS
C ) il o E Ty - z for PC/XT/AT/PS2 and MAC!
! g =
: EITEATI LA 3 = Our "Tape Connection" products can read and write your 9-track 1/2"
cabe use_d a3iaibaseioriedended el ) m 800/1600/6250 BPI magnetic tapes from mini and mainframe computer
gg\z\NgégSC;zgéuﬁ%Néggﬁu H ! 2 .systems using your PC. We have developed dozens of transfer
3932A 93rd Avenue SW T""} = ol programs and manufacture many models of tape controller cards
Olympia \;VA ;8502 W( e .,:,.—.;;-,,,—:r;—ﬁﬁ—m - and cables. We sell hundreds of systems each month and offer our
(206) 3524810 | B ".-;’i DA a- customers the lowest prices, best service and technical support.
e =i\ | | Call us today for the best price on tape drives from ANRITSU, CIPHER,
‘*“’fgééﬁvi‘ﬁﬁg‘ﬁfﬁ;’gw KENNEDY, and QUALSTAR. Dealer and volume discounts available!
THIS IS ONE OF OUR PRODUC
T OMEOF THE | |MAKTRON 518 sy | | 1120 KalBAB - FLaGSTAFF, AZ 8001 (2 FLAGSTAFF
POWER BUYER 1825A Durfee Ave., S. El Monte, CA91733 (602) 779-3341 - TLX 705609 ENGINEERING
CIRCLE 269 ON READER SERVICE CARD CIRCLE 273 ON READER SERVICE CARD
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PERIPHERALS

SPEECH SYNTHESIS

SynPhonix: TRUE Unlimited Speech Synthesizer
for IBM-PC/XT/AT/jr & compatibles. This low
power short card includes an SSi263 speech chip,
amplifier and speaker. Software includes Text-to-
Speech, Phonetic Editor, Talking Clock & demos.
Can be programmed with BASIC and other lan-
quages. Prices start below $200.

SynPhonix

Electronic Speech Articulator

Artic Technologies
55 Park St., Suite 2
Troy, MI 48083
(313) 588-7370

NOVELL NETWORKING PRODUCTS
Warkstations 286, 86

3 station network $4500 and up

Disk subsystems:

@ 109Mb-$1795; 183Mb—call; 244Mb-call
Add-on drives for NDS-2, NDS-4

e 109Mb-$1350; 183Mb-$2650; 244Mb-call
Call for other networking products.
NETWORKING PRODUCTS, INC.

114 West Stratford Avenue

Lansdowne, PA 19050

(215) 630-9746

SOFTWARE

BUSINESS

LP88-SPREADSHEET LP

Our best-selling linear programming system
solves problems w/1000 constraints and 5000
variables, reads/writes Lotus worksheets, many
other advanced features. IE News says “the
flexibility and features of this program are a
bargain at its low price." Req. 192k. $149
w/manual and 8087 support. $29 demo.
Eastern Software Products, Inc.

P.0. Box 15328

Alexandria, VA 22309

(703) 360-7600

ACCOUNTING

FOR YOUR VERTICAL SOFTWARE
Complete, integrated accounting system, in C
(using C-Tree file manager) including General
Ledger, Accounts Receivable, Accounts Payable
and Payroll as a base for vertical package or
standalone. No monthly or yearly closing re-
quired. Extremely flexible for operator, 5 years
in development, 50,000 lines of code.

First Resort Software, Inc.

715 W. Main

Aspen, CO 81611

(303) 925-5481

To Place
Your Ad
Call (201) 503-5115

COMMUNICATIONS

DOS COM PORT DEVICE DRIVER

Interrupt driven device driver used for the COM
ports on PC, AT & compatibles. With source
code in Assembly & test program in C. Use
instructions as open, close, read, write & ioctl

to access your COM port data. Load driver

through config.sys at boot up. $39.95 with
manual. s/h + $5.00. CA res. add $2.60 sales
tax.

HYTEC RESEARCH, INC.

22324 Harbor Ridge Lane, #4

Torrance, CA 90502

(213) 320-4541

DEsk Top PUBLISHING

NOBODY CAN BEAT OUR PRICES FOR
OCR SCANNING SYSTEMS!

Already, thousands of customers worldwide use
our OPTICAL CHARACTER RECOGNITION products to
scan typeset and typewritten text from magazines, books,
reports, letters and bubble forms Iinto PC/XT/AT and PS/2.
SPOT - Trainable OCR program for reading typeset documents.
READRIGHT - Pretrained OCR program for standard typewritten materials.

- SCORE - Trainable OCR program for processing bubble forms.
« SCANNERS - Hewlett-Packard, Panasonic and Canon.

DATA BASE
MANAGEMENT

RT-DBMS

Real-Time Data Base
Manager for Fortran
applications

EFFICIENT - Transfers 10,000
records/second (80286 & hard disk).
ADVANCED - Customize data
structures. Program object-oriented
software. Use table driven methods.
SIMPLISTIC - Data transfers use the
Fortran “Common" Block storage.
HELPFUL - RT-DBMS controls data
typing, storage and “Common" blocks.
FLEXIBLE - Break large software
modules into small tasks, passing data
via RT-DBMS.

SUPPORTS - Microsoft, Ryan-
McFarland and Lahey Fortran.

“C" version available soon!

Includes:
Royalty Free Run-Time Manager
Data Base Manager
Data Base Editor
Data Archiving Manager

$145.00 includes shipping
use VISA & MASTERCARD

Ashley Software Engineering
18219 228th Ave N.E.
Woodinville, WA 98072

(206) 788-3768

CIRCLE 274 ON READER SERVICE CARD
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Standard directory
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I: FLAGSTAFF
=, ENGINEERING

« Dealer and volume discounts available! Call today.
1120 KAIBAB - FLAGSTAFF, AZ 86001
(602) 779-3341 - TLX 705609

CIRCLE 275 ON READER SERVICE CARD

Interactive Graphics & Statistics

Create graphs the way you want
them. 35 graph types can be used
to create numerous renditions.
Make posters and flow charts—
with full screen editing of text.

* Vary character font, size,
position, color

Stack and overlay graphs

» 3-Dimensional graphs: fishnet
& contour

Linear & Non-Linear Regression
Stochastic Distribution
Independence Testing
Descriptive Statistics

Contact: Scientific Programming
Enterprises, P.O. Box 669, Haslett,
MI 48840 (517) 339-9859

CIRCLE 276 ON READER SERVICE CARD

PLOTTER EMULATION (w/VGA)
FORTRAN callable, Versatec/Calcomp compat-
ible plot subroutines for VGA, EGA, CGA, Herc.
video and Epson and compatible printers at
optimum resolution. Contour and 3d plots. 13
character fonts. Libraries for MS 3.3/4.0 and
Lahey F77L, 150 page manual with examples.
Only $200, HP plotter driver $50. Educational
discounts.

Fand S Software

7604 Peacock Drive

Huntsville, Alabama 35802

(205) 881-6268

DO YOU NEED
SPEED?

It took nearly 5 minutes to
print 10 of these signatures,
using a well-known word
processor and its internal
graphics merge.

But with the same
word processor and SLEJ,
it took less than 3!

GRAPHICS AS
FAST AS A FONT!

SLEd offers a remarkably simple
method of incorporating scanned
images (photos, logos, signatures,
etc.) into your documents using
only your word processor and
laser printer $149.95

VS SOFTWARE
P.O. Box 6158
Little Rc R 72216
®

501-376-2083

CIRCLE 277 ON READER SERVICE CARD

GIPS Image Processing

Comes complete with manual and tutorials.
Runs on PCVision Plus, Number Nine and
AT&T VISTA boards. Features include basic
operations, geometry, edge and line detection,
texture analysis, etc. Prices: GIPS system $550,
GIPS feature Analysis (microscope) $550 GIPS
Sourcecode $5000.

PC-Expand, Inc.

St. Kannikestraede 7

DK 1169 Copenhagen K, Denmark

Tel. +45 1156800, FAX + 45 1939901
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GRAPHICS

FORTRAN Graphics Libraries

Now! 3 scientific graphics packages to support
MS FORTRAN/Pascal, R-M or Lahey FOR-
TRAN. GRAFMATIC (screen), PLOTMATIC
(HPGL, H-I plotter) & PRINTMATIC (Laser &
dot-matrix printer). All fully documented. Com-
plete graphics primitives, 2-D plots, 3-D plots
and solid models. $135 each, 2 for $240, all 3
only $340. Call or write for info.
Microcompatibles, Inc.

301 Prelude Drive Dept. J

Silver Spring, MD 20901

(301) 593-0683

35mm SLIDE FROM YOUR PC

COMPUTER SLIDE EXPRESS converts graphic
files produced on the IBM PC into brilliant 35mm
color slides with color resolution 400% better
than your monitor. Leave your printouts behind.
Use high resolution color slides up to 4000 line.
COMPUTER SLIDE EXPRESS $9/slide.

*rx=**ADULT SOFTWARE ******
Watch these girls! Let your PC/XT/AT, Compat-
ibles & you have some real entertainment.
Games, graphics and more for adults only.
Volumes 1and 2 are $11.95 each ppd. Volume 3
$16.95 ppd. Confidentiality assured. Color or
graphics card needed. Must state and sign age
as over 21.

AQS.
P.0. Box 106
Marion, CT 06444

Tech
Marketplace...

Second Color
Option Available
For More Information

YA%U'GL HORIZONS or to Place Your Ad
etro Park

Rochester, NY 14623 Call (212) 503-5115
(716) 424-5300

LANGUAGES

FTL MODULA-2

** Introductory Special **

ONLY $79.95

SAVE $10.00 when you order one
or more of the support packages.
Editor Toolkit $39.95
Small Compiler $49.95
8087 support (SMM) $29.95

Large Memory Model Modula-2 Compiler for MSDOS Systems.
Includes: Compiler, Linker, Editor, 8087 support, and full Library sources
FTL Modula-2 can create programs as large as your available memory.

Don't Delay Order TODAY!!

CIRCLE 278 ON READER SERVICE CARD

Workman & Associates
1925 E. Mountain Street
Pasadena, CA 91104
(818) 791-7979

NETWORKING

PRINT BUFFER/SPOOLER
utility. 4 serial & 3 parallel
rts. Local/remote control.
'o 38400 BAUD. Forms merge.
$59.95 (Foreign +$5)

TRUE MULTI-TASKING toolbox
for Turbo Pascal. Fast & Easy.|
Demand & Preempt. $89.95.t
MULTI-PROCESSING toolbox

for Turbo. (w/ NET BIOS supt)
Modem/RS232 network. $149.95

t +$5 shi %ing (+$10 foreign)
In Tx add Tax. VISA, M/C, COD.
For more info call or write:

KEYCARD

ELIMINATOR

NOVELL ADVANCED NETWARE®
V2.0a
86, 286, 286 nonded, SFT-1, SFT-2

A SLOTBOUND?

FREE A SLOT IN
YOUR FILESERVER!
00
R M/C. Visa $99 (includes S & H)
orCOD TX Hesigents 430 T 25% Tar
CALL FOR DEALER PRICING

NBS

NETWORK BUSINESS SYSTEMS
1300 Drive. Suite 5601

Conversational Computer Systeas
65371 Verbena Rd
San Antonio, Tx. 78240

Ph: (512) 692-0353
b——— CIRCLE 279 ON READER SERVICE CARD

Houston, Texas 77057
713-781-9268 (Sales, Tech Support)
713-783-4457 (Administrative, Sales)

CIRCLE 280 ON READER SERVICE CARD

NETWORKING

NETWORK CONTROL LIBRARIES

NETWORK INTERFACE allows file sharing and
redirection through DOS functions. $99. NET-
BIOS ROUTINES allows access to low-level
network functions. Name, session & datagram
routines. Wait and no-wait options. $199. NET-
WORK MASTER provides access to Netware
internal functions. Complete control of your
network from your compiled programs.
Starlight Software........
.2821 Central Street..
.Evanston, IL 60201...
..(312) 864-9370

NOVELL NETWORKING PRODUCTS
When reliability and performance really count
you can't afford anything less than Novell. We
offer quality Novell products and accessories,
fast courteous service and competitive pricing
for all your networking needs. Our experienced
staff is waiting to serve you. Call today for
information and quotes.

BENEDEK ENTERPRISES

104 Cool Springs Road

White Oak, PA 15131

412-751-8381

OPERATING SYSTEMS

[ \\ ! KADAK's
| |79 engineers bring
years of practical real-time

experience to this mature

MULTI-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

Intertask message passing

Dynamic operations:

- task create/delete

- task priorities

- memory allocation

Event Manager

Semaphore Manager

Source code of the

C interface and device

drivers is included
Demo p $25 US
Manual only ~ $75 US

AMX86 system $2195 US

AMX86' operates on any 8086/88, 80186/88, 80286 system.

3% KADAK Products Ltd.

206-1847 W. Broadway, Vancouver,
B.C., Canada V6J 1Y5
iTeI: (604) 734-2796 Telex: 04-55670

extra)
Also available for

8080, 280, 68000

To Place Your Ad
Call (201) 503-5115
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PROGRAMMERS TOOLS

One-stop ROM Shop

When your application calls for ROM support,
contact the professionals at ALDIA SYSTEMS.
We've been supporting firmware developers for
over two years with excellent software develop-
ment tools and technical support. Don't settle
for imitations, call the company who brought you
PC-LOCATE, the original PC locater.

PC-LOCATE: Produce ROM-able code from
your ".EXE" files. PC-LOCATE assigns physical
addresses to the re-locatable image based on
user inputs. PC-LOCATE support the entire Intel
processor family including : 8086, 8088, 80186,
80188 and 80286.

PC-PROMPAK: A PROM/ROM expansion
board for IBM and IBM-compatible computers.
PC-PROMPAK provides up to 384Kbytes of
non-volatile expansion memory and supports
most 28-pin JEDEC devices including EPROMS,
EEPROMS and Static RAMs.

PC-ROMDRIVE: Create a "Diskless PC" that
can include MS-DOS and your application pro-
gram. "Autoexec.bat" files are supported for
automatic program execution.

ALDIA SYSTEMS,
P.0O.Box

Inc.
37634  Phoenix. Az.

(602) 866-1786

CIRCLE 282 ON READER SERVICE CARD

85069

Intelligent Front End™

DataPlex®

Enters < Reformats « Transfers

New data entry software with
powerful file conversion—for PC/
XT/AT & full compatibles.

 Super-fast keyboard entry into
dBASE/123/ASCI files

» Automatic field formatting and
extensive validation

* No programming involved

« Totally eliminates need for
screen input forms

» Consistent user access to your
applications = savings

* Reads & writes dBASE, 123,
ASCIl & many more

« Intelligent filtering during file
conversion

* Only $149. Sample available
This is a Breakthrough Product!

Tools & Techniques Inc.
1620 W. 12th St, Austin, TX 78703

(512) 482-0824 MC/VISA/COD/PO

CIRCLE 283 ON READER SERVICE CARD

MULTI-TASKING TOOLKIT

Write your ‘C' programs with cooperating, con-
current tasks using INTERWORK. Very useful
for parallel programming, simulation, and real-
time applications. INTERWORK supports more
than 100 tasks, provides inter-task communica-
tion facilities, and handles DOS interrupts. PC/
DOS version $129, Xenix $159, Unix $249.
Block Island Technologies

13563 NW Cornell Road, Suite 230

Portland, Oregon 97229-5892

(503) 241-8971

PROGRAMMERS TOOLS Category

continued on next page
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Attn: Systems Developers . . .

Adds exact
terminal emulation

. .. dynamically link exact terminal emulation to
your existing software. Every keystroke, every video
presentation, every printer function is reproduced
exactly. Written in assembler, it conserves memory and
delivers unparalleled performance.

Add Terminal Emulation to:

e Communications Software

TCP/IP & X.25 Gateways, etc.
LAN Environments

INT 14 Communications Redirectors
Custom Applications

Migrate your host software to micros . . .
. . . without modifying keyboard and screen handling code.
Application program read the PC keyboard and write the
PC screen, through Add-a-terminal®, just like the real
terminal.

Over 50 Terminal Emulations to choose!
Including: DEC, Data General, ADDS, Datapoint,
Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler,
Perkin-Elmer, Prime, Televideo, TI, Wyse, and More.

Custom emulations available.

ECONOMICAL VOLUME & BUNDLING PRICING AVAILABLE!
1-800-225-8590

SOFTRONICS 719/593-9540 FAX: 719/548-1878 TELEX: 450236

FIRMWARE DEVELOPMENT

LINK &
LOCATE

&
B

programmers.

LINK & LOCATE enables PC users to produce ROM-based
firmware for 8086/87/186 from object files generated by
popular C compilers, such as from Microsoft, Lattice and
Borland’s Turbo C, and MASM from Microsoft, Provides full
control of segment placement anywhere in memory. Sup-
ports output of Intel HEX file for PROM programmers, Intel
OMF absolute object file for symbolic debuggers and in-
circuit emulators. Includes Intel compatible linker, locator,
librarian, hex formatter and cross reference generator. $350.

NEW! Includes utility to support PC based PROM

=" SYSTEMS &
| SOFTWARE:

3303 Harbor Blvd, C11, Costa Mesa, CA 92626

Phone (714) 241-8650 FAX(714) 241-0377 TWX 910-695-0125
CIRCLE 286 ON READER SERVICE CARD
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NEW! TLIB™ 4.0
VERSION CONTROL SYSTEM

The best keeps getting better!

The critics loved TLIB 3.0: “...packed with features...
[generates deltas] amazingly fast... [of 6 reviewed] the two
best packages are Burton Systems’ TLIB and [a $395 pro-
duct], so designated because of their ease of use, abundance
of features, and ability to be configured...” PCTJ Sept 87

“...has my highest recommendation.” Ronny Richardson,
Computer Shopper Aug 87

o Many new features! Expanded keyword support. Multi-line comments.
Branching, for multiple development lines. Extended wildcard and list-
of-file support; creates lists by scanning source code for includes. Can

merge (reconcile) multiple simultaneous changes and undo intermediate
revisions. Network and WORM optical disk support. Now even faster!

e Includes Landon Dyer’s excellent public domain MAKE (with source).
PC/MS-DOS 2.x & 3.x Just $99.95 + $3 s/h Visa/MC
BURTON SYSTEMS SOFTWARE
POB 4156, Cary, NC 27519 (919) 469-3068

CIRCLE 285 ON READER SERVICE CARD
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ROM DEVELOPMENT TOOLS

Link MS-DOS and Intel object files to ROMable code. GeneLink
permits independent placement of each program segment for
complete flexibility in memory layout. GeneLink links directly
from object files to HEX or other formats, and is five to ten times
faster than other locating tools.

Genesis has been a major supplier of ROM development

tools to major industrial customers like IBM and Boeing for over
five years. You can count on Genesis to provide reliable, fast
tools and excellent support.

Genesis Microsystems Corporation

< Genesis ™ Castro St., Mountain View, CA 94041
Microsystems Call: (415) 964-9001; TX: 4998093 GENMS UI

CIRCLE 287 ON READER SERVICE CARD

CMS UPDATE FOR THE PC
UPDATE/PC is a source maintenance program
modeled on VM/CMS UPDATE. Also included
is an update-generator which works with most
PC editors to imitate XEDIT (UPDATE). Sup-
ports variable-length records, multiple auxiliary
files, line# or sequence# modes. PC/XT/AT
with 512K, DOS 2+ $75, CT + 7.5%.
Monopole Systems, Inc.

12 Cardinal Road

Weston, CT 06883

(203) 226-9229

Easy Assembly Maintenance

Debug, develop and maintain assembly lan-
guage faster and easier with PAL structured
concepts, IBM/MASM compatible. Use more
powerful commands and new verbs, including:
If, Select, Do, Leave and Include. $50.

LANEY SYSTEMS, INC.

3 Office Park Drive, Suite 100

Little Rock, AR 72211

(501) 225-7755

PC TECH JOURNAL
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SIS0}

hial

All MASM features  (except 386 & CodeView suppory
PlUs, *Generates smaller code! (no inserted NOP’s)

*Automatically handles jumps out of range
*Handles most of MASM's phase errors
*Built in MAKE

*Up to 15,000 symbols

*Simplified segmentation

OPTSASM

CIRCLE 288 ON READER SERVICE CARD

SKYLIGHTS!™ lets you have windowing user interfaces without buying graphics hardware. If you have

graphics hardware, it lets you have high-resolution, workstation-quality graphics --- far beyond WINDOWS.

SKYLIGHTS

e Import screen images from CAD applications, paint
programs and prototypers.

* Supports mice, lightpens, trackballs, digitizers,
tablets, Hercules, CGA, EGA, VGA, Tecmar,
TARGA-16, major C compilers, all IBM and
compatible PCs and PS/2 models.

Character-mode only, $295. With graphics, $750. Send for more information or demo disc:

© Unlimited look and feels.
o Easy prototyping of screen designs.
* Reduces system development time by

o Interactive screen building --- no coding.

**SKYLIGHTS paid for itself in the first week. All the other interface
development tools out there are just toys compared to 910 Massachusetts St., Suite 602PCT
SKYLIGHTS." Jerald Feinstein, Vice-Pres, PLS/ICF, Wash. DC. Lawrence, KS 66044 (913) 842-7334

CIRCLE 289 ON READER SERVICE CARD

Ergosyst Associates, Inc.

Remote Debugging
DSD is the only windowing
symbolic source debuggeravail-
able in PC native and remote
versions with 386 support!

o FAST B-Tree structure.
Open, Lookup, Insert, Delete,
Next Key, Previous Key.

Multiple indexes per data file. - Host Target
Multiple keys per record. l [8'—8]
) ed

Fast CINDEX utility.
Variable-length data records.
Documentation & sample program.

E\III-III E“:]
(213) 559-7015

Soft Advances

10811 Washington Blvd., Ste. 205
Culver City, CA 90232
CIRCLE 291 ON READER SERVICE CARD

L)
o
e Duplicate keys optional.
.
.
.

NEW. .. only from:

lnj,.,.—a{é—)peﬂ—‘i% Systems, Inc.

P.0. Box 851572 ® Richardson, TX 75085
(214) 669-4700

VISA/MC Accepted $129 + $6 S& H
k CIRCLE 290 ON READER SERVICE CAHDJ

COMPLEX FILE 1/0 PROBLEMS?
Heap 1/0: A C library that can allocate, free (in
random order), read and write variable length
blocks of storage in a file. Use it to implement
VM swappers, editors, databases, and other
systems that require complex, varying length
disk /0. Microsoft C object $59.95. For source
add $79.95.

ROLAND ALDEN SYSTEM SOFTWARE

One Pine Street, Suite 2509

San Francisco, CA 94111

(415) 397-9316

GRAPHIC CHARACTERS 1/0

Screen messages for your software in any
graphics mode. Characters that can be varied in
size and color on the fly. A called subroutine for
Quick Basic and the [BM Basic Compiler.
$29.95 + s/h for object module or $59.95 +
s/h for source module.

Com Tech Systems, Inc.

P. 0. Box 968

Blue Springs, MO 64015

816-228-5239

HELP IS HERE. =

ScreenLib™

Send payment to:

Los Angeles, CA 90035

High quality libraries—
that don’t cost an arm and a leg!

& DataLib™

Complete Source Code
No Royalties

Excellent screen manager and B-Tree manager.
Good, clean source code in MASM and Microsoft C.

ScreenLib features: Simple Screen Definition,
Pop-up Menus, Context-sensetive Help, Windowing
DataLib features: Data Dictionary,
Consistent Interface, Fast Data Access

Introductory Price: )
Or save even more: Get both for only $129.95!

To Order:

Business Computer Services
1800 S. Robertson, Ste. 206 In California,

$69.95 each!

VISA or MC orders:
Call (213) 836-5026

please add sales tax.

MASM and Microsoft C are trademarks of Microsoft Corporation.
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‘C’ DOCUMENTATION TOOLS

SAVE hours of debugging and documentation!

Automatically Document the intemnal structure of

‘C' programs with easy-to-use *‘C-DOC" tools:

« C-CALL ($39) produces system/module level
XREFs and graphic trees of all caller/called
(flow) structures within a group of ‘C’ programs.

« C-REF ($29) produces system/module XREFs
of variables/constants (incl. global vs local).

+ C-HDR ($19) automatically uses the above 2
tools to generate/modify module headers.

+ C-LIST ($29) lists and diagrams ‘C' programs
or reformats them (incl. comment positions).

« 30-day money-back guarantee of satisfaction.
SPECIAL!! All 4 programs ($126) for only $89

SOFTWARE BLACKSMITHS INC.
6064 St Ives Way,
Mississauga, ONT, Canada. L5N-4M1
(416) 858-4466
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SCREEN MANAGER

MENU, WINDOW, and DATA
ENTRY Support for the Profes-
sional Programmer! Interfaces
to most languages. BASIC, C,
FORTRAN, COBOL, PASCAL,
ASSEMBLER. 100 Page Manu-
al. Thirty day money back
guarantee. No Royalties.

from The West Chester Group
P.0. Box 1304
West Chester, Pa 19380

vissme  (215) 644-4206

CALL FOR FREE DEMO
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C & MASM TOOLS

VersiMAKE™

A full-featured MAKE utility that derives
your system’s dependencies through
analysis of your C & MASM source files. No
more MAKE dependency files to maintain!

VersiCREF™

A unique utility that creates a sorted Master
Cross-Reference of your entire system.
Handles 100+ C and MASM source files.
Full X-Ref or just PUBLIC symbols.

VersiMAKE™ $125 800-334-4096
/ VersiCREF™ $75 (In NJ, 609-871-0202)
% East Lane, Willingboro, NJ 08046

%, Both $150 MC/VISA/AMEX
SUMMIT INFORMATION SYSTEMS, INC.
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PROGRAMMERS TOOLS

| SOURCER. |

Create detailed commented source code and
listings from memory, .COM files or .EXE
files directly suitable for assembly. Built in
data analyzer and simulator resolves multi-
ple data segments and provides detailed
comments on interrupts and subfunctions,
/O ports and much more.

BIOS SOURCE

PS/2 m AT = XT = PC = Clones

The bios pre-processor to SOURCER .. pro-
vides the first means to obtain accurate legal
source listings for any bios! Identifies entry
points with full explanations. Provides highly
descriptive datalabels such as “video_mode™
and much more.

SOURCER $ 99.95
SOURCER w/BIOS Pre-Pracessor ~ $139.95

To order or receive information just call!
800-538-8157 x 811 800-672-3470 x 811
(outside Cali.) (inside Calif.)

V COMMUNICATIONS
3031 Tisch Way, Suite 200, Dept. T]
San Jose, CA 95128 +(408) 296-4224

PS/2, AT, XT, PC are trademarks of IBM Corp.
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ROM YOUR “.EXE”

EXELOC v2.0 creates rommable files for
8088/8086 based systems from MS-DOS
“EXE" files.
Version 2.0 allows full control of segment
locations.
Supports initialized data segments.
Creates binary or INTEL HEX-ASCII files.
Run EXELOC in batch or menu mode.
EXELOC is what you need for:

CASH REGISTERS

ROBOTICS

INDUSTRIAL CONTROLLERS

BIOS DEVELOPMENT

DISKLESS WORKSTATIONS

. . . OR ANY FIRMWARE
Very fast.
Only $29.95 US. plus $3 s/h. CHK/MO.

VIRTUAL SOFTWARE
51 Oak Ave.
Richmond Hill, Ontario, Canada L4C GR5
(416) 881-7665

@ ACCESS
*Screen Design

* Remote Support

* Interrupt Driven Async

* Application Security
Interfaces to C, Basic, CobolAs-
sembler, Pascal. 300 pg manual,
Condensed screens,No royalties.
Guaranteed satisfaction.

$245. VISA/MC/COD

Trilobyte Software Systems
295 Los Angeles Boulevard
San Anselmo, CA 94960
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Affordable CASE

A new concept in Computer Aided Software
Engineering for developing PC/DOS applica-
tions! C Dispatcher generates fast, efficient C
code for command and menu driven app’s.
Develop, document, and change easily. Many
features. For many compilers.

Amaryllis, Inc.

563 Wattaquadoc Road

Bolton, MA 01740

(617) 365-5456

Tech Marketplace,
the home
of the
power buyer.

182

(415) 457-3431
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TURBO PASCAL 4.0 Units

Control MS mouse from Pascal. On screen
mouse cursor builder included. $39.95
Interface to dBase II/IIl. DBF files. Query, ap-
pend & update; multiple tables & virtual fields.
$74.95 Both for $99. $2.50 s+h per order.
Money order, cashiers or personal check.
Publishing Support Services

9222 NE 139St.

Kirkland, WA 98034

206-998-0035

PASCAL-TO-C TRANSLATOR

Convert to UNIX and 0S/2 using our 98%
automatic translation tools: units, strings, de-
nesting, all types, modules, 1/0. The most
complete translators for Turbo,
MT +Microsoft, UCSD, Apollo Macintosh,
others. Industrial strength licensing from
$7,500 includes technical support, source code
libraries, and IBM PC/AT executables.

(503) 745-7476 or 5880

TGL, INC.

SCIENTIFIC
T R N T R Y

SCI/ENG GRAPHICS

OMNIPLOT [S] (screen graphics) & OMNIPLOT
[P] (plotter driver) provide integrated enginesring/
scientific 2-D & 3-D graphics with NO PRO-
GRAMMING! Menu-driven, flexible, professional.
Choice of formats: tabular/line, contour, bar, pie,
3-D wire frame & much more! OMNIPLOT ([S]
$195. Add OMNIPLOT [P], both $295.
MICROCOMPATIBLES, INC.

301 Prelude Dr. Dept. J

Silver Spring, MD 20901

(301) 593-0683

8087 FFT/VECTOR PROCESSING
The VECTORS? library is written in assembler,
includes 60 rcutines to speed up your number-
crunching programs, uses 80(2)87 extensively.
PC 1K real FFT takes only 1.2 sec. Versions for
Fortran (MS, RM, Lahey), C (MS, Lattice),
Turbo Pascal -87. $150 per version with source,
no royalties. Write for technical information.
VECTORPLEX Data Systems Ltd.

136-100 Maitland Place N.E.

Calgary, Alberta, Canada T2A 5V5

(403) 248-1250

SECURITY DEVICES

EVERLOCK

COPY PROTECTION

Designed for user-transparency, clone
compatibility & strength. It features:

« no need for damaged media or I/0 plugs
« supports all Hard & Floppy disk formats
« file-server networks supported

« variable number of installs (0-99)

« create demos with remote unlock option
» allows protected upgrades by modem/BBS

$195 Starter Kit or $495 with NO meter
counts. Free info & demo disk available.

Az-Tech Software, Inc.

305 East Franklin

Suite A4A

Richmond, MO 64085
(800) 227-0644 . . . (816) 776-2700

TERMINAL EMULATION

BARR High-Performance

RJE Workstations
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BIT-LOCK® SECURITY

Piracy SURVIVAL 5 YEARS proves effectiveness
of powerful multilayered security. Rapid decryp-
tion algorithms. Reliable/small port transparent
security device. PARALLEL or SERIAL port.
Countdown and timeout options also available.
KEY-LOCK™ security at about ¥2 BIT-LOCK cost.
MICROCOMPUTER APPLICATIONS

7805 S. Windermere Circle

Littleton, CO 80120

(303) 922-6410 or 798-7683

STATISTICS
[er e eSS ek D e |

RATS! New Version 2.10

Full function regression, time series and fore-
casting program. Multiple regressions, includ-
ing stepwise. Non-linear least squares. ARIMA
models, transfer functions & intervention anal-
ysis. Exponential smoothing, spectral analysis,
Kalman filter, model simulations and much
more! High-quality graphics to screen, plotter,
printer. $200-$300. Visa/MC.

VAR Econometrics, Inc.

P.0. Box 1818

Evanston, IL 60204-1818

(312) 864-8772; (800) 822-8038

BARR/SNA RJE and BARR/
HASP are communications
hardware/software packages for
the IBM PC and PS/2 series of
computers.

Full featured:

* multiple printers,

* unattended operation,

» print speed beyond 6,000 Ipm,
« special forms,

« line speed to 56,000 bps,

» dial-up or dedicated lines, and
* serve as a LAN gateway.

BARR/SNA RJE emulates IBM
3777-3 in an SNA environment.
BARR/HASP emulates IBM
3777-2 and HASP on the 360/20.
BARR communications
software is also available with
PC-SYNC internal modems:
208AB, 201C, 9600.
Barr Systems, Inc.
m 2830NW 415t. BldgM
=y 11 N N Gainesville, FL 32606
800-BARRSYS or
904-371-3050
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UTILITIES
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Tech
Marketplace...
The comprehensive
guide to products
and services for
the MS DOS market.

To place your ad
Call

(212) 503-5115

MICROCACHE ™

and SPEEDPRINT

See our product
review in this issue!
MICROCACHE™ monitors disk use and
“learns” to anticipate your data accesses.
Then, by satisfying these requests directly
from RAM instead of disk, your programs
run as if they are SUPERCHARGED.
» 100% Transparent Operation
« Uses any spare RAM available
- EMS/EEMS memory support
= SPEEDPRINT™ buffer option
« Requires NO program changes
- For IBM and compatibles

$89.00 Reduced to $69.00
Az-Tech Software, Inc.
305 East Franklin
Richmond, MO 64085
(800) 227-0644 . . . (816) 776-2700
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Hard Disk
Integration and
Partitioning Software

B For PC ATs, XTs and compatibles.

B Integrates virtually all 5% inch drives.

B Supports ST412, RLL, ESDI and SCSI controllers.
B Flexible partitioning, with volumes of any size.

B Spans multiple drives into a single volume.

B Includes trouble-shooting diagnostics.
B Powerful, yet extremely easy to use.

EDITOR'S CHOICE

work together, . .

$99

(suggested retail)

“If you have to make a hard disk drive and controller
. SpeedStor is a dream come true.”

[JHWEEK

“SpeedStor software makes installation
simple and painless . . .
interface is a joy to work with.”

its user

Used by major disk drive and PC manufacturers. 250,000+ units sold.
Now available through Softsel dealers.

= STORAGE DIMENSIONS

A Maxtor Company
981 University Ave., Los Gatos, CA 95030, (408) 395-2688

Ammunition to conquer
your biggest problems!

with V-EMM
(8 megabytes)
without V-EMM
(640 kilobytes)

&

@ The Virtual Exp Memory g
provides your EMS applications with up to
eight megabytes of expanded memory.

e It tuns PC/AT extended memory into
expanded memory.

@ It turns hard disk storage into expanded
memory.

@ It's compatible with most EMS applications,
including 1-2-3, Symphony, and Reflex.

@ Only $89.95. 30-day money-back guarantee.

Fort's Software
P. 0. Box 396
Manhattan, KS 66502

e TN\ (
VEEMM
(913) 537-2897
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TECH
MARKETPLACE...

Standard directory
listings available.
To place your ad
Call
(212) 503-5115
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HARD DISK EXPANSION!

Disk Manager allows the installation of any
ST506 hard disk on PC,XT,AT and compatibles.
Volumes up to 256mb! Menu driven/auto in-
stall, compatible w/ all vers of MS/PC DOS
(does not modify DOS), up to 16 volumes, easy
to use! $125 + ship. Ask about Novell product!
Dealer inquiries invited.

NTRACH

mmmm. COMPUTER SYSTEMS INC.

ONTRACK COMPUTER SYSTEMS, INC.
6222 Bury Drive

Eden Prairie, MN 55344

(612) 937-1107 1-800-752-1333

XT/AT HARD DISK DIAGNOSTICS!
Disk Manager Diagnostics performs extensive
tests on your ST412/506 hard disks. Areas
tested are: Controller, data write/read, seek test,
automatic error correction (ECC), random reads
and media defects. Interactive help. Excellent
error detection and isolation. $49.95 + ship.
VISA/MC accepted.

QNTRACH

ammm. COMPUTER SYSTEMS INC.

ONTRACK COMPUTER SYSTEMS, INC.
6222 Bury Drive

Eden Prairie, MN 55344

(612) 937-1107 1-800-752-1333

SOFTWARE/UTILITIES

yﬂuaid Analyzer

the tool
that created
CopyWrite

Now you can debug your own programs
with a professional quality debugger -
the one that unraveled every form of
copy-protection used on the PC.

changed.

destruction.

tracing.

you.

ware modification.

$99 U.S. ne

All orders shipped at
our expense within a
day. All major credit
cards accepted.

STILL RIVER SHELL, New Ver 2.36
ELEGANT INTERFACE TO DOS Faster more
powerful version of this popular DOS shell.
Find, copy, move, delete files in a few key-
strokes. *Tagging *Find on name and text *Full
Tree *User defined commands and more. $15,
shareware diskette. $39 complete with 160pp.
manual. MC/VISA. 90-Day No-Risk Guarantee.
Bill White

P. 0. Box 57

Still River, MA 01467

(617) 456-3699

With the Quaid Analyzer, you can:

O See occurrences of any interrupt, with its
meaning shown on the screen.

View memory as text or instructions,
scrolling as easily as you do with an editor.

O

O Run until a memory location or I/O port is
O Protect your hard disk from accidental

O

Analyze software without the source, even
when it uses countermeasures to thwart

[0 See all stages of the boot load.

We kept the Quaid Analyzer off the
market to avoid helping publishers with
copy-protection. Now that copy-
protection is gone, we can sell it to

The Quaid Analyzer is a software tool occupying 100K bytes. It
runs on any IBM PC and most MS-DOS systems without hard-

1| Quaid Software Limited

orde’

Ask about Disk Explorer the program that takes over
where Quaid Analyzer leaves off.
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can (416) 961-8243

or write to:

45 Charles St. East

Third Floor, Dept. 602
Toronto, Ontario. M4Y 1S2

DISK ACCELERATOR V2.0

DiskCache speeds up your hard disk access.
Disk caching and ram disk in one package. Ram
disk shares cache space. Transparent, flexible,
configurable, no h/w changes. RAM, EMS, and
AT extended memory versions incl. Not copy
protected. VISA, MC, volume discounts. No
PQ’s w/o prior approval. $49.00
DATAMORPHICS LTD.

P.0. Box 820

Stittsville, Ontario, Canada KOA 3G0

Or call (613) 831-0409

s
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UTILITIES BAR CoDING

Compress Your Data 10X FASTER!!

e PKARC & PKXARC can significantly INCREASE DISK STORAGE CAPACITY
and reduce file transfer times!

e PKARC & PKXARC can compress your files even smaller and up to
TEN TIMES FASTER than the other ARChive program.

e Data encryption capability too! Not copy protected.

o “PKARC/PKXARC is the system to use.” -Dr. Dobbs Journal of Software Tools
e ‘“Lightning-fast”’, INFOWORLD

Only $45 + 3.50 s/h. WI res. add 5% sales tax.

7032 N. Ardara Ave., Glendale, WI 53209 (414) 352-3670 PHme IﬂCo
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BAR CODES
MADE EASY

¢ B-Z-REHDER

TN

PERCON® E-Z-READER™
FAST o ACCURATE * RUGGED

NO SOFTWARE CHANGES with PC/
XT/AT and PS/2, AT&T 6300/7300,

Wyse 30/60/85/PC/AT, Kimtron KT-7/
PC. Link PCTerm/MC1/MC3, TeleVideo
PCS1/905/955 & DEC VT220 key-
boards, multi-user RS-232 interfaces.

® |mmediate shipment

* Free phone support
AT’s DON'T NEED 360KB DRIVES S
. . inti I
The 1.2MB drive has long been known to READ but NOT reliably RN/ available
WRITE on 360KB floppies. With “CPYAT2PC” 1.2MB drives CAN Details or Questions? Call us.
reliably WRITE 360KB floppies saving a slot for a second hard COMPRESS ‘503, 344-1189
disk or backup tape. “CPYAT2PC" (Not Copy Protected) offers YOUR DATA' 2190 W. 11th Ave., Eugene. OR 97402
the preferable SOFTWARE SOLUTION. 5 ALEADERINBARCOD.EREADEﬁv ENGINEERING
* NO software or hardware modification ARC is considered the indust:ryd s!angabrd archive
e A 360K drive is NOT required utiity. It's the file storage method used by
e “CPYAT2PC’ program MAY reside on hard disk ::drimgs“‘:zds;&sz&?!?d eI
e Runs on IBM PC/AT and COMPATIBLES s e T il e s
i.e. Compaq Deskpro 286/386, AT&T 6300 +, takes u:llleg;":pacge? :ﬁ.’é’?eﬁs modem transfer time.
HP Vectra, Sperry PC/IT, Tandy 3000 From 20% to 90% less, depending on the kind of data.
All program sources are
Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R included and it's not
¥ ~'ORDER TOLL FREE 1-800-523-8777 e bl BUSINESS
TELEX EZLINK 62873089 = ; ARc
Dealer Inquiries Invited mj OPPORTUNIT[ES
MICROBRIDGE COMPUTERS A
655 Skyway #125 SE€0Q)| system
San Carlos, CA 94070 @& & | Enhancement CASH FOR YOUR PROGRAMS
2 — i immi
CA 415-593-8777 ——— Associates @ No gimmicks. No fees. We don't want YOUR
NY 212-334-1858 Tho el e money. We'll pay YOU! We're looking for a f
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grams to buy. All categories except educational
and games. Here is your golden opportunity to

cash in on your ideas. Write for submission
MiSCELLANEOUS/ BAR CODING agreement. Quick response.
CASH BUYER
READ AND PRINT BAR CODES SOFTWARE PROCUREMENT DIVISION
P.0. Box 91073
BAR CUUE R EADERS M BAR CODE & Fast, reliable data entry into your software as if San Diego, CA 92109
AGF?EEATII)CEEgRIPE from your keyboard. Internal unit for PC, XT, AT,
TWARE CHANGES REQUIRED PS/2-N30, RS-232 unit for DOS and non-DOS
NO SOFTW. C U fog_thle ABMKPC 8;: PS/2 systems (including all PS/2). Stainless steel
imple & quick installation wands and laser interfaces. Powerful bar code PC TECH JOURNAL
o |BM PC/XT/AT. PS/2, CLONES No addit | soft P . .
« TANDY 1000SX/1200/3000/4000 O A onalsolWarclonport and text printing software with formatting flex- MARKETPLACE is a
o ZENITH 138/148/151/158/248 Also available: ibility. €5 :
o EPSON EQUITY | & III Bar code printing software Seagull Scientific Systems speqal e_conomlcul
TERMINALS: mf‘,?; ?é'rcoszﬁ"e?i&'l?p"lﬂéii 601 University Ave., Suite 150 section tf)r-pr()ducl and
& terminals Sacramento, CA 95825 service listings.
 Wse soiezs GSA pricing available (916) 386-1776 7ol g
e ot
L] % . 3
e RS-232 Palo Alto, CA 94303 zglli%;);yl ::h e:() y
PC/MS DOS BAR CODE PRINTING SOFTWARE elophione 415:856.6533 4
Telex: (Graphnet) 371-9097 TPS PLA Second color option
FAX: 415-856-3843 . p
RESELLER DISCOUNTS AVAILABLE available.
CIRCLE 383 ON READER SERVICE CARD o
AMERICAN MICROSYSTEMS Standard Directory
S aa e SElT Listings are also available
(817) 571-9015 TECH MARKETPLACE . . . for a minimum of 3 issues
CIRCLE 382 ON READER SERVICE CARD the comprehensive guide to products and services in the at $220 per issue
MS DOS market. ($660 total).

o
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COMPUTER
INSURANCE

MISCELLANEOUS/COMPUTER INSURANCE—SOFTWARE DUPLICATION

Insures your computer. Safeware
provides full replacement of hardware,
media, and purchased software. As little
as $39 a year provides comprehensive
coverage. With our blanket coverage, no
lists of equipment are needed. One phone
call does it all! Call 8am - 10pm ET
Monday thru Friday. (Sat. 9 - 5)
SAFEWARE, The Insurance Agency Inc.
2929 N. High Street, P.0. Box 02211
Columbus, Ohio 43202

800-848-3469 National

614-262-0559 Ohio
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DAt
CONVERSION

FILE
CONVERSION
EXPERTS

Text Sciences Corporation
5430 San Fernando Road
Glendale, CA 91203
(818) 247-0792
We will convert your files to any
computer (tapes, disks, cards)
faster and easier than anyonel

Try us. Since 1979.
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TAPE/DISK CONVERSIONS
Conversion services to or from over 1000 com-
puter systems:

@ Magtapes

@ Micro Computers

@ Mini Computers

© Word Processors

® Typesetters

Our conversion capabilities surpass most in the
industry.

PIVAR COMPUTING SERVICES, INC.

165 Arlington Hgts. Rd. #T

Buffalo Grove, IL 60089

(312) 459-6010

Tech Marketplace...

Second Color
Option Available

Call (212) 503-5115
For More Information
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PUBLICATIONS

Handbook

NEW e
‘ Save Time and Money
| Over 1000 Hard-to-find
‘ Hardware and Software
tems of Special
Interest to Technical
| PC Users:

Ingp
huryyn
Cay W27y % v

Exggy

144 Pages
Avallable Now
* RS 232/IEEE 488 Networks
« Stepping & Servo

Motor Controls
* Ruggedized PC's
* Rack Mtg. 80286 & 80386

A How-to-Handbook that
enables you to configure the
BEST products from the world's
leading PC hardware and
software vendors into risk free
tumn-key system solutions that
meet your needs.

« Laboratory Automation

+ 1MHZAD

« Digital Scopes 10 200 MHZ
+ High Speed Bus Adapters

+ Waveform Synthesizers

« Data Loggers

| + PC Bus Expansicn Chassis
o And Much More

Toll Free Hotline for application
assistance and convenient one
stop shopping at competitive
prices. 100% Satisfaction
Guaranteed.

| call or write for a FREE .
el CVhierReseanchin
203 786 51 51WI P.0.Box 9565, New Haven, CT 06536

(900 AMto 5:00PMEST)  Fax: 203-786-5023 Telex: 9102501037
CIRCLE 386 ON READER SERVICE CARD

TECH MARKETPLACE

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET

SOFTWARE DUPLICATION

SOFTWARE
DEVELOPERS

Permanent Identification of your Company,
Information, or Products.

SOFTWARE DUPLICATION/PACKAGING

3.5" /5.25" / HIGH DENSITY

CORPORATE
CUSTOMERS

WEST COAST TELECOM
CALL: (503) 620-1888
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PERIPHERALS
SECURITY DEVICES
USED EQUIPMENT

MISCELLANEOUS

ACCESSORIES
BAR CODING

BUSINESS
OPPORTUNITIES

COMPUTER
INSURANCE

DATA CONVERSION
PUBLICATIONS

SOFTWARE
DUPLICATION

SUPPLIES

PRODUCT CATEGORIES
HARDWARE
ACCESSORY CARDS COMPATIBLES
COOLING DEVICES GENERAL
COMMUNICATIONS MASS STORAGE
SOFTWARE
ARTIFICIAL MULTI/USER SYSTEMS
INTELLIGENCE s
RERESS OPERATING SYSTEMS
COMMUNICATIONS PROGRAMMERS TOOLS
DATA BASE
A PUBLIC DOMAIN
EDUCATIONAL SCIENTIFIC
TR G SECURITY DEVICES
EXPERT SYSTEMS STATISTICS
P NSIAT TERMINAL EMULATION
CRERAL UTILITIES
e WORD PROCESSING
LANGUAGES
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Of reader respondents who say OS/2 is in their future,
almost all say it will complement DOS, not replace it.

wash in a sea of operating system
controversy, the big questions
are: Will systems professionals
lift anchor and set sail on IBM’s OS/2
or will they remain loyal to the mother
ship, DOS? Will alternatives, such as
UNIX, muddy the waters?

In an informal (nonscientific) poll
of PC Tech Journal readers, 30 percent
of the survey respondents say they plan
to dive right into OS/2. Two-thirds (67
percent) say they will never use it or
will wait for at least five years, in the
meantime continuing to use DOS.
Three percent are undecided.

Almost no one is jumping ship
from DOS: 95 percent of would-be
OS/2 users and 93 percent of all re-
spondents will continue using the old
standby. DOS is, they say, familiar, stan-
dard, and, with some required pro-
gramming gymnastics, has withstood
the ravages of time and many demands.

Those jumping right into OS/2 are
predominantly software developers
who count on IBM’s new system taking
off. They want to be ready when clients
demand OS/2, they need multitasking,
and they want its larger address space.

“Multitasking will allow us to
create accounting programs that pro-
cess information in the background,
thus giving the user a perceived perfor-
mance improvement,” says Mark
Skoglund, partner of SandS Software in
Torrance, California.

Many users supporting OS/2, such
as Reece Morrel Jr., financial analyst
with Otasco in Tulsa, Oklahoma, have
big plans: “Imagine that running OS/2
would allow someone who is using
[Borland’s] Paradox to respond to a
caller’s question by checking a sales
number from the mainframe, loading
that number into a worksheet, schedul-
ing a meeting based on worksheet re-
sults, and then leaving a message that
John Doe called, without interrupting
the database query . . . in reference to
a previous caller’s question.”

188

Timing bears out this commitment:
the majority of OS/2 believers want it
up and running by year’s end. Others
will wait five years. Many will wait on
the availability of bug-free applications,
Presentation Manager, or full market
acceptance; others will wait for OS/2
itself to be debugged, receive network
support, or take fuller advantage of the
80386 microprocessor.

A SHY EYE TOWARD 0S/2

The biggest reason respondents shy
away from OS/2 is that DOS satisfies
their needs: they do not require multi-
tasking and they believe DOS and its
extensions are adequate.

Many OS/2 opponents are guided
by pragmatism. They are holding off
from OS/2 because DOS has plenty of
low-cost software and OS/2 does not.

“Currently OS/2 lacks applications.
The question is not DOS or OS/2, but
dBask, Lotus 1-2-3, WordPerfect, and so
on,” says Bob Erickson, president of
Navid Inc. in Lebanon, New Jersey.

Cost is a major deterrent for some.
A few have too much time and money
invested in DOS (training, software,
and hardware) to consider OS/2.

“OS/2 does not go far ehough
toward providing a multiuser, multi-

Are you going to convert to
08/2 for business use?

Yes

30%

No

67%

Undecided

”3%

tasking, virtual environment,” says
David Pratt of Citicorp+TTI’s technical
staff in Santa Monica, California.

While Pratt opposes OS/2 because
it does not support multiple users,
others criticize it for requiring too
much memory. Still others are looking
for 386 capabilities. “Failure to support
the 80386 processor (not just run on
it) is a fatal flaw in OS/2. We're looking
hard at other real 386 systems,” says
Kenneth Hensey, chief executive officer
of Bullet Proof Software in Pensacola,
Florida.

“There are many alternatives to
OS/2 . . . to allow addressing 16MB, a
386 AT compatible will get the job
done fast with more flexible upgrade/
expansion options (at a reasonable
price),” says Jack Cavanaugh, consultant
and owner of JRE Data Systems in San
Diego, California. Readers mentioned
more than 25 alternatives by name, in-
cluding Quarterdeck’s DESQview, Digi-
tal Research Inc.’s Concurrent DOS,
and XENIX with Locus Computing Cor-
poration’s DOS Merge 386.

0S/2, DOS, and alternatives are
keeping the fires of competition and
choice alive for systems professionals,
and survey respondents are watching
closely. Their message is unmistakable.

First, almost one out of three re-
spondents plans to use OS/2 soon.
Most supporters are software develop-
ers, signalling that perhaps OS/2 might
be premature for the user market.

Second, almost no one is pulling
away from DOS because of OS/2.

Finally, most survey respondents
are not convinced that OS/2 is the way
to go. As Michael Ser, software special-
ist at ItalCable USA Inc. in New York,
New York, says: “I will sit on the fence
until I see other programmers and de-
velopers switch.” In other words, OS/2
must outperform its competitors, and
OS/2 software must outshine DOS soft-
ware before this group of PC Tech
Journal readers fully accepts it. ([t
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Finally, there’s an SQL that gets backto
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 NVXQL3.

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 Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x.
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Whatever dialect of IBM you need to speak,
CROSSTALK® Mk. 4 makes the connection.

Now, one program does the job that used to require several.
CROSSTALK®Mk. 4 allows high-speed direct communications
between PCs and minicomputers, or (with an IRMA™ board)

between your PC and an IBM Mainframe, or (with Smart Alec™)
between your PC and IBM System 3x’s. If you like, CROSSTALK
can support all of these sessions (and others) simultaneously,
and display each session in its own window.

CROSSTALK Mk. 4 emulates all the terminals you’re likely
to find useful. That includes IBM 3101 (page and character

modes), IBM 525x, IBM 529x, IBM 327x, as well as many
popular async terminals like the DEC VT100 and VT220

series. CROSSTALK Mk. 4 includes the powerful CASL™
programming language, which allows you to automate
communications applications quickly and easily.

So if you’re used to thinking of CROSSTALK just to

use with a modem, you’re missing some important
connections. Ask your dealer for details, or write:

deer Digital Communications Associates, Inc.
1000 Holcomb Woods Parkway / Roswell, Georgia 30076
1-800-241-6393

CROSTALK

COMMUNICATIONS

CROSSTALK and DCA are registered trademarks of Digital Communications

Associates, Inc. IRMA, Smart Alec and CASL are trademarks of Digital Communi-
cations Associates, Inc. IBM is a registered trademark of International Business ~
Machines Corp. DEC is a registered trademark of Digital Equipment Corp.
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