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Powerful.
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
including dBASE® and Lotus® 1-22—31Q Then
analyze and display your data through

‘ interactive windows. I A

Patient Load Report
By Age

21-39 Years

13-20 Years

0—12 Years
60 and Over

Total Daily Patients: 396 Mexico City

2 3 4 5 6 7
In Millions (1930 World Census)

The SAS System runs on the IBM PC AT, XT. and PS/2; IBM 370/30xx/43xx and compatible mainframes; Digital Equipment Corporation's VAXm series minicomputers and workstations;
Data General Corporation's ECLIPSEu MV series; and Prime Computer, Incr'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 0 1987 by SAS Institute Inc. Printed in the USA.
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SAS Circle 1:] Box 8000Personable. arrests-3200The SAS System simplifies applications

development with a new menu-building tool.
Even first-time users will find 1: easy 10:7
analyze, report, and dis is 7' ” b PCTJ 4/88

I’d like to know more about the
SAS® System for personal computers.
Send me a free demonstration diskette,
plus details about a freeBO-day
software trial.

Name

Water Sample Analysis 7 7 _ Title
Elam County ' ' s

Company

Mailing Address
City
State ZIP
Telephone

Mail to: SAS Institute Inc.
Attn: CC
SAS Circle El Box 8000
Cary, NC 27512—8000



APRIL 1988

E—Muil Arrives, Part I

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

4 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/Z Model 80 Type I II

nosr
CONNEGIONS SAA:IBM’S ROADMAPTO THE FUTURE

Fri co

FOR SYSTEMS DEVELOPERS AND INTEGRATORS

DOUGLAS TALLMAN ,
The PS/Z hit the market running. On the strength of its name
and some intriguing potential, the PS/Z 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/Z is a strong alternative hardware platform, but itis far
from becoming a hands-down standard. 48

MODEL 80 FLAGSHIP
KENT QUIRK ,
TheModel 80 Type 111 took over the helm as the fastest and
most powerful member of the PS/Z 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—yet unsungwfeatures of the
PS/Z’s Micro Channel Architecture is programmable option
select (P08). 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

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 geod idea of how it could affect your
role as a software developer. 86
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NETWORKS 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 Email software. 106

Product review:
Turbo Pascal 4. 0

THOROUGHLY MODERN TURBO
BEN MYERS
Despite upgrades since its original release in 1983, Borland’s
Thrbo 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

Product review:
XDB

THE XDB DYNAMO
RANDALL RUSTIN .
XDB Systems has come up with a fully 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—

5 and a very important one it is. This is
where you tell us and your fellow
readers what you are thinking as a

' systems professional—thus the title,
Professional Viewpoint. Associate
editorJordene 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.) Our
first question, on 08/2, 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 Sortm

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 ll & Ill 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. 'k NEW * Xenix $249.

t NEW v: a NEW*
VERSION on'LIne HeIpTM VERSION

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. (applytoward purchase).

Scroll 8: 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 retyptng.
Scroll & Recall is very easy to use. It’s a resident utility
that‘s always there when you need it. MS-DOS $69.

Visa, MIC, 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
PO. Box 678 — Zephyr Cove, NV 89448

k (702) 588-3737 j
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PERISCOPEW POWER
...I‘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 .a“
Start with the model that fits your current needs. If you

need more horsepower, upgrade for the difference in
price plus 310!

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 [flee the
fact that within the first half
hour of use I was debugging my
program instead of learning to
use the debugger: ”

Th: Underrmer D‘WFEH
mmuwc I

by firm Sum

Periscope software
& 200+ page
manual

I Periscope’s software is solid, comprehensive, and
flexible. It 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.
I 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 havingto
reboot or power down and back up. That’s really useful when
your system hangs! The switch is included with Periscope I,
Periscope II, and Periscope III.

Periscope I has a board with 56K 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 III has a board with 64K of

write-protected RAM, which performs the
same function as the Periscope I protected
memory. AND. ..

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

- > bugs that a software-
oriented debugger would
take too long to find, or
can’t find at all!

Periscope l Board

Periscope Break-Out
Switch

Periscope l|| Board

CIRCLE NO. 215 ON READER SERVICE CARD

What Periscope Users
Like Best:

“I like the clean, solid design and the crash

“WWW Periscope I user

"I like the ability to break out of(a) locked
“P ”516”“ Periscope 11 user

“I am very impressed with Periscope II-X
...it has become my ‘heavy duty' debugger
of choice, especially ifl 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 111 user

I Periscope I includes a half-length
board with 56K of write-protected RAM;
breakout switch; software and manual for
$545.

I Periscope 11 includes break-out switch;
software and manual for 5175.

I Periscope II-X includes software and
manual (no hardware) for 6145.

I 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 3995; for machines
running up to 10 MHZ, 81095.

REQUIREMENTS: IBM PC, XT, AT, or close
compatible (Periscope lII requires hardware
as well as software compatibility); DOS 2.0 or
later; 64K available memory; one disk drive;
an 8(l-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 i

PERISCGPE
Company, Inc. l

1197 PEACHTREE ST.
PLAZA LEVEL
ATLANTA, GA 30361
404 l 875-8080
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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,®
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



mainframe flexibili ,
isn’t nailed to a board.

and affordable to add functions and upgrade For more information, call from your
your micro-to-mainframe capabilities. modem 1—800-444-4472 (8 bit, no parity, 1

From terminal emulation to sophisti— stop bit) and enter the access code NVPX3.
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. F01. network 801111110118”In California, call (415) 969—1999. you should be seemg red.

NNOVELL
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DEC HP,
,_ Sun, ’etc.
All, 286 & 386
PC In too PCs
<640K >640K
programs programs
AskAshton- Yes,
Tate 5 first day

cle Corporation, the world’s
fastest growing software

company,l has just climbed past
Ashton-'I‘ate to become the world’s
largest supplier of database man-
agement software and services.2
Why?

0 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.

0 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.

0 Because Oracle has supported
the industry standard SQL language
since 1979. Ashton-Tate promises
to put SQL into dBASE sometime
in the indefinite future.

0 Because ORACLE takes advan-
tage of modern 286/386 PCs by
letting you build Iarger-than-640K
PC applications on MS/DOS today,
and run them unchanged on 05/2,
once 05/2 is available. dBASE treats
today’s 286/386 PCs and PS/Zs like
the now obsolete, original PC.

Don't go down in flames. Bail out
from dBASE. Call 1—8000RACLE1
and order your $199-PC copy of
ORACLE3 today. Or just ask and we’ll
send you information on ORACLE,
the number one selling DBMS on
minicomputers and mainframes.

ORACL€®
COMPATIBILITY 0 PDHTIBILITV ' CONNECTABILITY

Call 1-800-0RACLE1,
ext. 148 today.

Dear Oracle,
PC ORDER PROCESSING
Oracle Corporation
20 Davis Drive O Belmont, CA 94002
I want ORACLE to be THE LAST DBMS
for my 286/386 PC. Enclosed is my
[I Check or Cl VISA III MC El 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 Date

Title

Company

Street (R O. Box numbers no! acceplable)

City

State Zip

Phone

Credit Card Number

Card Expiration Date

I mule mm It 7 rum, 81m me ovum» mlmnn In current find your. ' FII’PC‘IVGIIJII‘IIIII‘ m nnly. unqulm I zwm PG plus t-MBytI extended munoryr Min '
valid only In us Ham 9 1081 nondelhrpmm I: u an. unnamed M Omel- cm. dlASEiq m .tra with! Ashton-Ilia. mmmt a III! on nummur run. tritium. Tim 7

Pmecmuunuu
D YES I] NO

Signature

I am a valueadded reseller (VAR):



JULIE ANDERSON

SYSTEMS PERSPECTIVE

Reappraising the PS/Z
On lttflrst birthday, the [35/2 219 stlll trying to stat/9e ltt claim m the
marketplace. Sofar z't lads meant a werlcl 0fmultzple standards.

t PC lee/31011772511, we thought
that IBM’s introduction of the PSI/2
family of computers was so excit~

ing, disappointing, and confusing that
we dedicated our entire August I987
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 1’8/2 has
scored in the marketplace.

In this months cover suite, asso-
ciate editor Douglas Tallman analyzes
PS/Z sales figures and opinions from
the trenches He finds that some sys
tems professionals embrace the I’S/Z,
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:
35inch 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 industty-wide
standard, independent of the PS/2.

Whether IBM’s proprietaty 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/Z can solve.

A year has been enough time for
IBM’s competitors to respond with al~
ternative architectures. Believing that

APRIL 1988

the AT bus is adequate for accessing all
devices except memo1y, Compaq in-
serted the Intel 82385 cache controller
between the Deskpro 386/20s pro-
cessor and memory to achieve a high-
speed 52—bit data path. ALR's Ii‘lexCache
20586 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-theline
PS/Z. Author Kent Quirk examines the
20»MI*I‘/. Model 80 Type III in the sec-
ond article of our cover suite. Dan Rol-
lins explains the inner workings of
programmable option select (1’08),
rounding out the suite.

In New Directions on page 25,
Will Fastie registers his opinion on why
the PS/Z has not been an overwhelming
success. We invite you, too, to share
your professional viewpoint on the
PS/Z 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
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box of 05/2 on my l6-MHZ 1’8/2 Model
80. Because my Model 80 is one of the
few PS/Zs in our office, 3.5—inch dise
kettes are a communications barrier. I
installed Sysgen‘s 1.2MB 5.25—inch ex—
ternal diskette drive (see Product
Watch, this issue, p. 1’35), but it doesn't
have an 08/2 driver, so I must reboot
D08 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 08/2.

The real question, of course, is
why I am running 08/2 at all. We
asked you the same question on our
response card in the January issue. As—
sociate editor jordene Zeirnetz 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 08/2: to explore the
latest technology. Most respondents,
however, spurn 08/2, at least for now,
staying with DOS instead.

Certainly, it is too soon for end
users to install 08/2, but developers
should be hard at work building 05/2
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. W
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Businessland
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 beginningWith 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 p : Susan Schaefer
Technical SuppOIt Specialist , ‘ Senior Account Manager

Businessland and the Businessland logo are registered trademarks of Businessland]



Introduces
WithANet.

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

Cathy Héumahn
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

(BeggItgtlff'nM
541 Main St.
Suite 4l0—P
South Weymouth, MA 02190
(617) 337-6963

Requires an IBM PC or compatible with
at least 192K RAM.
BRIEF is a trademark oi UnderWare. Inc.
Solution Systems is a trademark of Solution Systems.
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into your own custom editor con-
taining the commands and features
you desire. It's fast and easy.

Jerry Poumelle. columnist for BYTE
magazine summed it all u by saying
BRIEF is. “Recommende . If you
need a general purpose PC program-
ming e itor, 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 maste iece."
Order BRIEF now and fin out wh .
BRIEF 2.0 is just $195. If you alrea y
own BRIEF. 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.
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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 corn-
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 corn-
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 disabledfor 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 ojf
since the overhead 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
full 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 either 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 at 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 MathLibO. It supports the following
functions for real numbers: sqrt, exp,
ln, 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. Rhoads, Ph.D., president
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-

15



Create 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.

$129.00Turbo 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;
modern and XMODEM control.
ASYNCH MANAGER $175.00
Full featured interrupt driven support for the
COM ports. I/O 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; userdefined
variables; index generation; and a general macro
facility.
TO ORDER CALL TOLL FREE

800-333-8087!
A
V

BLAISE COMPUTING INC.
2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441

CIRCLE NO. 102 ON READER SERVICE CARD

14

LETTERS

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 Par/e, CA

Dr. Rhoads 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 worle that
led to the article, I was favorably dis-
posed toward the concept of that lan—
guage. Thefirst 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 boo/e, but a third edition was
released a few years later. Mr. Lynch
does not name an edition, but A850 is
not a generic function that will accept
all real numeric types. Moreover, I do
feel that anything irritating is indeed a
hindrance in getting a job done. It
doesn’t ma/ee 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 inconvenient
nonstandard than, say, using SCRIBEO
for WRITEO in FORTRAN

Both writers say that 1 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
comprehensive 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 1 talleed
to lenow that I tried to be fair about
the problems I encountered I did talle
to Logitech technical support on specific
issues. For example, it was confirmed
that the Logitech compiler has no func—
tion to talee 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, orfor
following the time evolution of compli-
cated physical models.

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

Dr. Rboaa’s suggests that I should
have tried Pecan Modula-Z—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 IO-byte reals. It is simple to
run ACCURACY in extended precision
(1 0—byte) in, say, Turbo Pascal 4.0.
More bytes get you more decimal digits
ofprecision, 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 errors might be a sim-
ple manifestation of the chain rule in
calculus. The chain rule can be used to
find the dzflerential of a function,
given a diflerential 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.

—]im 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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DESCRIPTION

if 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.

or Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

IE Develop window—based OS/Z programs right now,
without the headaches of learning OS/Z screen manage—
ment. Run the same source code in PCDOS and 05/2
protected mode.

M Build a better front end for any DBMS that has a C-
language interface (most popular ones do).

FROM END TO BEGINNING
Windows for Data begins

where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS
If you’ve been frustrated by the limitations of other

screen utilities, don’t be discouraged. You won’t run into
walls with Windows for Data. Our customers repeated-
ly tell us how they’ve used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

William Jones
Innovative Software
351 Bulletin Avenue
Needham. H9 82194
(61?) 394-5512

QUANTITY PRICE AMOUNT

Subtotal2
Shipping!

Payment I

Cursor ke s scroll. ENTER selects and ESQEE. 3 choice menu
my

YOU ARE ALWAYS IN CHARGE
Control functions that you write and attach to fields

and/or keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort

OUR WINDOWS
WILL OPEN DOORS

Our windows will open doors to
new markets for your software.
High-performance, source-code-
compatible versions of Windows
for Data are now available for

7 PCDOS, OS/2, XENIX,
, UNIX, and VMS. PCDOS

versions are fully compatible with Microsoft Windows.
No royalties.

MONEY BACK GUARANTEE
You owe it to yourself and your programs to try

Windows for Data. If not satisfied, you can return it for
a full refund.

Prices: PCDOS $295, Source $295. 05/2 $495.
XENIX $795. UNIX, VMS, please call.

Call: (802) 848-7731 ext. 21
Telex: 510-601-4160 vcsor'r FAX 802-848-3502

Vermont 21 Elm Ave
Creative Richford,
Software VT 05476
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LETTERS

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

l.2llllLL' is a registered trademark ul l.21[ll( c. 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 b232, the time was 5 minutes,
25 seconds or 389 records/minute; for
accelerated access with the bz64, 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. johnson
Norway Island Consultants

Ranz'er, MN

Perhaps Mr. johnson was unable to
obtain a copy of the original article,
but Btrieve was tested by PC Tech Jour—
nal under the standard conditions used
for all other database products re-
viewed in this sen'es. The publishedfig-
ures were for accelerated mode, which
was fully discussed. RAM dz'sles are not
allowed in the tests for obvious reasons.

Brad Smith’s point was that he had
experienced some very long indexing
times. His 50 hours for 1 00,000 records
was oflered as an example rather than
a benchmark, since the conditions were
not specified The time seems long to
me, too, but Mr. johnson makes the
error 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.

—-Bur/es 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 03/2.” Does this
mean that OS/Z does not lack the men—
tioned features?

PC TECH jOURNAL



Upgrade Your Technology
We’re Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can help you
upgrade your programming technology with
some of the best software tools available.
Comprehensive Buyer’s Guide. The CONNECTION,
our new Buyers Guide, contains prices and up-to-date
descriptions of over600programmer’s development
tools by over 200 manufacturers. Each description
covers major product features as well as special re-
quirements, version numbers, diskette sizes, and
guarantees.
How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.
It you haven’t yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Upgrading your programming technol-
ogy could be one of the wisest and most
profitable decisions you’ll ever make.
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microport products

DOSMerge All Varieties .............
System V/386 Combination
System V/AT Combination ......

microsoft products
Microsoft C Compiler 5 w/CodeView..
Microsoft Excel ...............................

519

CALL

Microsoft OuickBASIC
Microsoft OuickC .......
Microsoft Windows
Microsoft Windows 38 .
Microsoft Windows Deve p

mks products
MKS AWK.... . 75 65
MKS RCS Rev .
MKS Toolkil wim MKS I/l..
MKS VI Editor .................

novell products
Btrieve ISAM Mgr with No Royalties.

Xtrieve Query Utility .........
Report Option lorXtrteve..

Btrieve/N Ior Networks.
Xtrieve/N ..............
Report OptiorVN for novel 345 269

XOL ............................................ 795 599
CALL for Products Not Listed Here
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1 include your telephone number when ordering by mail.
‘3 Due to government regulations, we cannot ship to all

ORDERING INFORMATION
FREE SHIPPING- Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for .
express shipping rates. ‘
NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card .
is charged when your order is shipped. Mail orders 3
please include expiration date and authorized signa— .»
ture.
NO COD OR PO FEE. CODs and Purchase Orders are
accepted at no extra cost. No personal checks are ac- .7,
cepted on COD orders. POs with net 30-day terms 3,
(with initial minimum order of $100) are available to :1
qualified US accounts only. .
NO SALES TAX. Orders outside of Ohio are not 3';
charged sales tax. Ohio customers please add 5% Ohio
tax or provide proof of tax~exemption.
30-DAY GUARANTEE. Most of our products come
with a 30—day documentation evaluation period or a 30- .
day return guarantee. Please note that some manufac- _'
turers restrict us from offering guarantees on their 7
products. Call for more information.
SOUND ADVICE. Our knowledgeable technical staff "
can answer technical questions, assist in comparing ;
products and send you detailed product information if
tailored to your needs.
INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-

. ping carrier's standard rate. Since rates vary between :
if. carriers, please call or write for the exact cost. Inter- g

national orders (exceptCanada), please include an ad- 3'
1:: ditional $10forexportpreparation. All payments must 1;

be made with US funds drawn on a US bank. Please '

'It
ll.

.'l
'll

countries.
MAIL ORDERS. Please include your telephone num-
her on all mail orders. Be sure to specify computer, f‘
operating system, diskette size, and any applicable
compiler or hardware interface(s). Send mail orders

33, to: '

Programmer’s Connection
Order Processing Department

7249 Whipple Ave NW
North Canton, OH 44720

peter norton products
Advanced Norton Utilities
Norton Commander... ..... 75 55
Norton Editor ...... .New Version 75 55
Norton Guides
Norton Utilities

program mgmt utilities
Interactive EASYFLOW byHaventree..
PolyMake UNIX—like Make Facility .........
PVCS Corporate Version Control System.
PVCS Personal ...................
Ouilt Computing Products
Source Print by Aldebaran Laboratories
Teamwork/PC SA by Cadre Techno/ogre ..
TLIB by Burton Systems Software .........
Tree OiagrammerbyA/debaran Laborato es..

sc 0 prod ucts
XENIX System V for PS/2..... . .
XENIX System V 286..
XENIX System V 386 ......

other products
Auslec/Ryan-McFarland Products...
Brief by Solution Systems .................... 195 CALL
Brooklyn Bridge by White Crane Sys .
Carbon Copy Plus by Meridian Techno/ogy ..... 195 135
CCExpress by Meridian Technology ...........
Dan Bricklin’s Demo II bySoftware Garden...
Desqview from Quartenteck ........... .
Epsilon Emacs-like editorby Lugaru.. ..... 195 147
GRASP Paul Mace Software .
KEDIT by Mansfield Sofbvare ..... 125 98
Link & Locate by Systems Software .
Mace Utilities Paul Mace Software ..
OPT-Tech Sort by 0pt<Tech Data Proc. ..
OPTASM by SLR Systems ...............
PC Scheme Lisp by Texas lnstnrments ..
Pea body Specify Language, by Capra Int
Periscope All Varieties........................
Personal Consultant Series byTtrt/l Vaneb‘es
Personal REXX by Mansfield Software
risC byIMSI....
SCREENIO byN .. ..... 400 379
SLATE by Symmetry Group ...New 299 269
Turbo Programmer byASC .. ...New 289 229
TurboRALO bylMSt ............... 95 75



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 53) each
describing a 16KB page results in a
total capacity of 16MB, not 2MB.

Charles E. Voss
Spring, TX

We apologize for miswordiiig the blurb.
It should indicate that neither DOS nor
05/2 can boast all those features.

~SH

Mr. Voss is right—[ misstated it. I
should have said that the 1,024 page
registers each correspond to a 16KB
physical page in the 80286’5 address
space. Each register is 1 byte, of which
7 bits are used to specify which of the

128 16KB ban/es (for 2MB total) on the
memory board should be mapped to
the associated physical address. The
point 1 really wanted to malee was that,
because IBM only supplies 2MB boards
with 1,024 registets, boards with more
memory and more registers might not
be directly supported by the operating
system, in this case 05/2.

I apologize for the confusion.
_W[I

TAKING NOTE
Thanks for publishing PTOFILE (byjo—
seph C. Krupp), which sends dBASE III
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 PCTECI—l.

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.

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 director and detailed equip-
ment routines to ban y 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-down 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-
modifying 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!

PROBASW
TELECOMM TOOLKIT

High-level communications modules for use
with PROBAs. You get popular file transfer
protocols like XMODEM, MODEM7 and
YMODEM, terminal emulations like VT52,
VTlOO and ANSI BBS, a powerful script and
command center, an auto-dialer with hone
data base and more. Just plug the mo ules
you need into your code and go. The
TELECOM TOOLKIT comes with documented
source code, a full terminal rogram and a
detailed manual. Just $75. 0!

This powerful,
PROSCREEN full-featured

Professional Screen screen generator/editor wrll saveManagement 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 operations with
ease-— even between screens with editing
features that rival top word processors. Set
margins, indents, tabs, center one or all
rows, copy rows 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 PHOBAS, 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

operate bulky inefficient BASIC code. You
glNCLUDE the o timized code and it reads,
the file and provi es 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.

HfiMMERl-Y
COMPUTER SERVICES INC.

8008 SANDY SPRtNG RD. 0 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—
cessor in the world. It was the first board
available to run the 20 MHz T414 or T800.
As a result, it received many rave reviews
in the UK (available on request) and became
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 Q
nsec DRAM, a 20 MHz T414 or T800 and the
MicroWay stand alone Occam Compiler, which
generates Transputer code that runs under MS-DOS. Optional
tools include our licensed version of the TDS and a Pascal,
Fortran, C, and Prolog.

Mainframe Power
For Your PC!

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-
puters can be easily cabled together to build larger parallel
processor systems. A single Quadputer using four T800s pro-
vides 40 MIPS of CPU and 6 megaflops of NDP throughput at
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
PO. Box 79, Kingston, Mass. 02364 USA (677) 746— 7347

32 High St, Kingston—Upon—Thames, UK 07—541-5466
St. Leonards, NSW, Australia 02—439—8400

TRADEMARKS: Ouadputer, Blputer and Monoputer of MicroWay, Inc. INMOS, Transputer. TDS, OCCAM ol INMOS Corp. lylicro‘ll/aym IS a registered trademark of MicroWay. Inc.
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“A Cure ForThe
Common Cold”

Do you suffer from the following symptoms?

E Applications take forever
Er Grueling maintenance
Er Locked out of source code
I? Sacrifice portability
Er 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...

TM:1-tree
DEVELOPMENT TOOLBOX

0 data dictionary management '
0 program dictionary
0 file reorganization 0
O

O

0

screen handler ‘
applications generator '

c-tr-eem
FILE HANDLER

fixed and variable length data
unparalleled speed of 3+ trees
industry’s first portable file server
key compression
DOS. UNIX. Mac. 08/2. XENIX. VAX

TM
P-tree .

REPORT GENERATOR
0 no printer spacing charts 0
0 change reports quickly 0
0 unlimited control breaks. 0

accumulators and virtual fields 0
0 powerful search. select and 0

sort operations

FairCom Philosophy
same source code running in
over 60 environments
complete source code
no royalties on applications
unlimited tech support
free upgrade listings
freedom to port our code to all
your machines

it”we?
FairCom
4006 West Broadway
Columbia, Missouri 65203
314/445-6833
FAX 314/445-9698

The folowlng are trademarks as noted: UNIX/ATET. XEHlX/Mlcmsofi. Inc. MACMTOSH/Apple Cnrnpulu, Inc. VAX/DEC
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CALENDAR
APRIL

April 11—13
Computer Networking Symposium
Arlington, VA (IEEECS) 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—5870

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 22050; 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 (LEEE, ISA, and 565) Contact:
William G. Vogt, 348 Benedum Engineering
Hall, University of Pittsburgh, Pittsburgh, PA
15261; 412/624-9686

May 9—12
COMDEX/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; 505/988-5811
May 30—June 2
International Symposium on Computer
Architecture
Honolulu, HI (IEEE—CS, ACM, and SIGARCH) Con—
tact: H.J. Siegel, Supercomputing Research
Center, 4380 Forbes Blvd, Lanham, MD
20706; 301/7316700
May 31—]une 3
National Computer Conference
Los Angeles, CA (AFIPS) Contact: American
Federation of Information Processing Socie-
ties, Preston White Drive, Reston, VA 22091;
703/620-8900 FE
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Choosing the wrong
database for your
LAN will make you
the centerofattention.

f you have a network of
PCs, you need a multi-
user database system

that can handle the pressure.
When your system slows

down—or locks out some
users—you’re going to hear
about it. Business profes-
sionals aren’t ready for
screen messages that say
“RECORD UNAVAILABLE?

Never a Lockout

Fortunately, we’ve
solved this problem. With
PC/FOCUS-MultiUserS“) It re-
solves contention without
ever locking up a record. You

can give as many as 16 peo-
ple concurrent access to
each database, and they’ll
get fast response, even at
peak moments.

But best ofall, they’ll
have FOCUS—the only
fourth-generation language/
database management sys-
tem available for local area
networks.

PC/FOCUS-MultiUser
offers a complete set of devel-
opers’ tools including the
most powerful report writer
in the industry, plus finan-
cial, statistical and graphics
capabilities.

PIE/FOCUS
Information Builders, Inc.
CIRCLE NO. 146 ON READER SERVICE CARD

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 ifyou have dBASE III
on the network, every user
can apply the powerful data
analysis tools ofPC/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-
terpart—local help lines in 13
regional offices, a central

And it runs on a network:
Never a record lockout.
Supports up to 16 concurrent users.
Works with every important LAN.
Runs single-user PC/FOCUS

applications.
Password protection at the level of file,

record, field, or value within field.
Encryption at application, file or field

levels.

hotline, and a national net-
work of technical support
and training centers.

Before you step into the
spotlight, learn more about
PC/FOCUS-MultiUser. Call
1-212-736-4433, Ext. 3700.
Or write Information
Builders, Inc., Dept. Q8,
1250 Broadway, New York,
NY 10001. We’ll send you
some helpful pointers.
PC/FOCUS and PC/FOCUS—MultiUser are regis-
tered trademarks of Information Builders. Inc.



T0Most ofUs, ,
Answers toTodays .

Perplexmg Systems Questlons
Will Come inTime.



For 500 ofUs
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. 08/2: Out of the Starting Gate.
Now that it’s out, where is it going? What
is the state of software for OS/Z? 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? 15 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
to 500.

The cost for the three-day forum is
$ 795 (S 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-PC’I‘J.



IT'S TIME TO DO SOME
SERIOUS 386 BUGBUS'I'ING!

F”: search view Uateh option: Call: Go Pia-org mbut new I“ 1”“

PROBE’5 menu
bar and pull-
down menus set a
new standard for
debugger
interfaces.

until“
( W.-. .... ....

Initialize Inner bl!“

it“ (Mower, upper,

“rm“; Bantu-5 Suttrun Prob: Unrslun 1.96 POP registers up '
and down with a
single key.

.-
Prtul table header. _

prluli‘ (

PROBE has _________________
source-level

. debugging to let
you “C” your
program.

mm = loner:
uhlle (“hr (= upper) (

elcome to your nightmare. Your company has bet
‘J" 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 DEBUGEER’S FOR YOU
Announcing the 386 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.
*Versions for COMPAQ. PS/2-805 and compatible; Copyright © 1987 by Almn. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8~985-8020 in West'Get-ma‘n‘y, ’ '

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 try 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 HIGHT’S SlEEP
PIIT You III THE TOP TENT,

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.
ofa nightmare right now,
give usa purchase order, ,

number. We’ll FEDEX
ybu a sweét'd‘rea‘rn.’

‘ ' BUGBUSTEBS.‘
A divi ion of Northwest Instrument Systems,Inc

Saratoga Office Center 0 12950 Saratoga AVenue
Saratoga, CA 95070 0 Call 408/253-5933 today.
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, WILL FASTIE

NEW DIRECTIONS

Why the PS/Z Isn’t a Success
Wye blame lies squarely at IBM ’s a’oorstep. D Also, gooa’ and
bad news about Windows. El Crosstal/e Mir. 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, a 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
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consider a return to greater flexibility.
To my mind, IBM simply lost those
three years.

One item that did not 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/Z sales are
not much better than PC sales would
have been without the new family, nor
has market share increased.

1 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/Z 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 fatn-
ily. My conclusion today is that the PS/Z
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/Z life.
Disk capacities. The Models 50 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/Z Extended Edition.

Even more peculiar, the profit
margin for the Model 50 has to be bet-
ter than the Model 50 (because the 50
is designed for automated manufactur-
ing), yet most analysts say that the big—
gest share of PS/Z 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/ZS (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 9
MAKES YOUR DBMS OBSOLETE “i"

Youknowhowdatabaseapplimtionsare created — byhaddngout
line afierline of time-consuming code. Most DBMS’ and 461’s give

you some programming power. Butwhen it comma) serious applica-
tions,theykeepyouboltedtoyourseatwritingmoumains oftedious
code.Andrewritingitallove1-againwirheverydmignchange.

Imagine how much fasteryou’dbe ifyou could replace the
codingphasewithaninnovativevisualtechnologywhichtakeeonlya
fraction of the time: Introdudng Magic PC—the revoluflonaryVisual
Databaselanguage fromAkerCorpor-aflon:

0 High-Speed Programming:
Wrth Magic PC's visual daign language you quickly decribe your

programs in non-procedural Execution Tables. They contain compact
programming operations which are execmed by Magic PC’s rumime
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
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With a powerful set of high-level non-procedural qoeraa'onsyou
program a! (my refraction oflbe time

0 Maximum Power AND Simplicity:
Wrth Magic PC, you can generate robust DBMS applications includ—

ing screens, windows, menus, repom, fomrs, import/export, and much
more! Plus, Magic PC has one of the friendliest user interfaces you've
ever seen. Using Magic PC you (an looleup and transfer data through
a powerful Zoom Window system. Magic PC even lets you perform
command-free queries.
- Btrieve Performance:

Magic PC incorporates Btriewe, the high-perfonnance file manager
from SoftCraft. This gives you exceptional access speed, extended data
dictionary rapabilities, 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 IAN features. Develop multi— user
applications for your IAN with Magic’s file and record- locking
security levels.

- Stand-Along Runtime:
Distribute your applications and protect your design with Magic PC’;

low cost runtime engine.
0 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.

”Is

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

Victor Wright — PC Tech Journal
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0 $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-fiee or teturnirrg the coupon below
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In CA (714) 250-1718
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Performance. IBM’s conservative ap—
proach always shows, but it shows a bit
too much in the PS/2performance 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/Z 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-MH2 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-MI-Iz offer-
ings, while all Model 805 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

19905 (and how to get there
from here)"

° OS/2: Out of the Starting Gate
- Toward the 586 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

IOU
RN

ALTECPEH

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 Tee/9 jour-
nal’s editorial staff.

The Systems Forum will be
held at the St. Francis Hotel in San
Francisco beginning on Monday
morning, June 15, 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—PCT] or write to
PC Tee/afoumal 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 50 a “non—PS/Z,” a
machine that did not fit the definition
of a PS/Z (80286, VGA, Micro Channel).
IBM could have done itself a big favor
by making the Model 50 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 55 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 50, on the other
hand, is a DOS dead end. Best of
all, my imaginary Model 55 could be
priced at the same level as the 50;
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
08/2 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.

Compaq, 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
805, for example, was closer to a trickle
on the announced shipping date. That
delay was great news for Compaq.
What looked like only a seven-month
lead in 386 machines at the time PS/25
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—
paq, 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.
Compaq sells its machines everywhere

27



ALL GAIN,
NO PAIN

Blow away the 640K barrier
Gain the benefits of protected 05/2867,“ 8‘ 05/386m Benefits:

mode the easy way With 08/2867" MAKE BIG PROGRAMS ° Gain multi-megabytes of direct-
and 08/386’M. These tools for C, 1y addressable memory (15-Mb-
Fortran, Pascal and Assembly RUN FASTER 286, 4Gb-386)IN PROTECTED MODElanguage programmers permit ' Increase performance by elimi—
rapld convers1on of ex1st1ng DOS nating overlays and EMS
applications from “real” 8086 'Convert in da t th
mode to “ rotected” 286 and 386 ys, no mon S

p - Continue to work with a DOSmode. They don’t replace or mod- . . .
ify D08, but extend it to protected mtérfaceend use ex1st1ng TSRS’

dev1ce drivers, graphic routines,mode.
etc.

- Stay compatible with the widest
array of systems

A.I. Architects Software Devel-
opers Kit 5495

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 & G88 Graphics
- Pharlap 386: ASM/LINK

more to come

Run time licenses for 08/286
and 08/386 are available at
nominal cost.

08/286 and 08/386 are the only
DOS extenders that span both the
286 and 386 processors, with 32-
bit capability today on 3865 that
yields twice the performance of
16-bit mode. 08/286 and 08/386
have quickly become the prefer-
red solution for developers ofhigh
performance, memory-intensive ’
applications, including CADKEY, ,
CASE, and Gold Hill, and premier
language developers Lahey,
and Metaware.

Our optional TOUCHDOWNTM
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
08/286 and 08/386 — products
notpromises.

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

l I boards. Available with 2 to 24Mb
RAM, 16 or ZOMhz speed, and 387

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

08/286, OS/386 and HummingBoard are trademarks ofAI. Architects, 1110., 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 inwlnerable 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/Z
family, which includes both scare tac-
tics and questionable promotions

The most evident scare tactic is the
oft-repeated IBM representation that
“OS/2 will run better on PS/Zs.” This
ploy is obviously designed to get the
buyer to focus on PS/Z by making it
synonymous with OS/Z, 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 559.

Additional scares come from IBM
talk about Systems Network Architec-
ture (SNA) and Systems Application
Architecture (8AA) particularly the lat-
ter. OS/Z is clearly the vehicle for SAA
compatibility, another association that
seems to emphasize IBM’s position that
the PS/Z 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 08/2 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 80586.

IBM is a big, successful company
that is important to the US. economy
and is a significant contributor to US.
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/Z 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 586 machine and
should have recognized its long-term
importance to the desktop. Instead, the
Model 80 was the last PS/Z available, it
is still coming slowly, and many people

If You can find better
sort/merge SOIIWflI‘B, llllv it!

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

FORTRAN, Pascal, or C.

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

I Sortex can accept your requirements through the full screen menu/panel facility, control file, or command line.
I Sortex can process most of the commonly used file and data types.
I Sortex can produce output files with key, address, index, tag, or full records.
I Sortex imposes 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.
I Sortex allows records to be chosen selectively for processing.
I sortex can sort your records in ascending/descending order on any number of keys.
I Sortex can merge your sorted record sequences into one sequence on any number of keys.
I Sortex preserves the input order of records on the output file if all their keys are identical.
I Sortex allows keys to overlap, or be contained within other keys. They need not be contiguous.
I Sortex can process files that contain standard 8: nonstandard field delimiters, record separators, 8: file terminators.

30-Day Money-Back Guarantee
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SLATE is available immediately
for $299 with our risk free, 30
day return policy. Also available
in combination with our
S_PRINT Text Processing
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The
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Group
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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/Z 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/Z 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
EGASYS, 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 EGASYS is visibly better than on a
PS/Z 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 (SMARTDRVSYS). 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.
Cache software, on the other hand, can

take what memory 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 3865. EMMSYS is
Intel’s driver for Above Boards,
REMMSYS is for AST's RAMpage
boards, and PSZEMMSYS works on
Models 50 and 60 with IBM or IBM—
compatible memory expansion options.
SMARTDRVSYS 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
SMARTDRV 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 05/2 and
the Presentation Manager will be the
preferred solution on machines from
the 286 on up.

Speaking of memory, Windows/586
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 Links PC-MOS/586 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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O Introducing PCAT Version 3

900

0090

The SeriousAda Compiler
ForSeriousAda Programmers
If you're a serious Ada programmer today, or expect to be one—if
you‘re 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.

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 ”I”.
The Many Facets of Quality.

In the US: Alsys Inc., 1432 Main St, Waltham. MA 02154 Tel: (61718900030
In the UK: Alsys Ltd. Partridge House, Newtown Rd. llenleyen-T'hames.

Oxon RG9 1EN Tel: 44 (491) 579090
In the rest of the world: Alsys SA. 29 Avenue de Versailles. 78170 La Celle

St. Cloud. France Tel: 33 (ll 3918.12.44

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
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Send me The Many Facets of Quality.
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Send me more information on the PC AT Version 3 Compiler.

Call me.

Name

Company

Address

City Quite Zip

Phone

PCTJ 4/88 Alsys, Inc. '1432 Main Street - \Valtham. MA0315~1

The Many Facets of

Quality



32

SOFTWARE

TEST
hFORMAT

. . . 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 hTEST - l’lFORMAT
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.”

hTEsr - 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)

“SELF!
lNCE gauge“ you

disk.C “d “s M st
Sea“ inteileafive re
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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 08/2 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
Mk4, 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 Mk4 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 Mk4. The idea behind the shell is
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 Mk4 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 Mk4; 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 Jeff Garbers delights in show-
ing off the “space invaders” program
he wrote to make that point. It in—
cludes more than 500 built-in functions
and routines, including type conver-
sion; mathematical; string operations
(57 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 Mk4 version.

Of course, Mk4 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 Mk4 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, Mk4 is right in
step with the times. W
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“Simple To Use, '
WorksWell And Best OfAll

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 JT 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 ]T Fax
Portable. It slips
into your pocket
and plugs into
any MS DOS
portable’s serial port to let you fax
from wherever you are.

Common Interface
The ]T Fax half card internal
shares a common software

interface with the ]T Fax
Portable and even the lightning
fast JT Fax 9600, the lowest,
priced 9600—baud adapter. With
the LAN operating software, the
]T 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
Magazine’s Technical Excellence
Award. And in selecting JT Fax
Editor’s Choice, PC Magazine
said “An innovative approach is

QUADRAM
An Intelligenl Syslems Company
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JT Fax By Quadram
the key to the success of ]T 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 ]T 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, JT Fax/Quadmm
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TECH
RELEASES
The latest in hardware, software,
and technologyfor systems
developers and integrators

computer.
tr.” p

Decision [)ntu's l’wsonu/ “Vorbslalion Model 505.}

—
SYSTEMS

Two systems featuring the Intel 82385
cache controller; with 52KB of 35»
nanosecond (ns) higlrspeed static RAM,
have been announced by Advanced
Logic Research Inc. The flexible dual
bus provides a widesopen high—speed
data channel, allowing for faster data
throughput. Both products are zero—
wait—state, 80386/82385-lmsed 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

l-‘ltivCac/Je suite/)1 fl‘um All?

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 memony
boards); a 1.2MB, 5.25—inch diskette
drive (a 1.4MB, 5.5-inch diskette drive
is an option); and a choice of hard
disks. The FlexCache 16586 comes with
a 66MB or 100MB 50-ms ESDI disk
drive; the FlexCache 20586 comes with
a 100MB, 150MB, 01‘ 500MB 25~rns ESDI
disk drive. $4,690 to $9.990.
Advanced Logic Research Inc, 10
Chrysler, Irvine, CA 92718;
714/581-6770
CIRCLE 30] ON READER SERVICE CARD
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System/5x 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. $4,560.
Decision Data Computer Corporation,
400 [tors/Jam Road, Hers/9am, PA
19044; 800/523-5357: 215/674-3300
CIRCLE 302 ON READER SERVICE CARD

—
CONNECTIONS
Simware Inc. has announced the re—
lease of Mac5270, an asynchronous
communications package that supports
file exchange between Macintosh corn-
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 T50 and
CMS applications via dial»up lines, in-
cluding X25 networks. Both SIMPC; and
Mac3270 run in conjunction with Sim—
ware's host-based protocol conversion
software, SIMWARE5278, 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).
Sinnvare Inc, 20 Colonnade Road,
Ottawa, Ontario, Canada K2E 71116;
800/267—9991; 800/267-7588;
613/727-] 779
CIRCLE 311 ON READER SERVICE CARD

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
(eightuser minimum), $25.
SessionW/are Inc, 2444 MOO/park
Avenue, Suite 300, Sanjose, CA 95128,
408/292-9951
CIRCLE 308 ON READER SERVICE CARD

A product line that allows IBM PCs and
PS/Zs, laptops, and compatibles to corn-
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 (LU6.2/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 LU6.2/APPC,

PC TECH JOURNAL
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$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, 331,995.
Network Software Associates Inc,
22982 Mill Cree/e, Lagtma Hills, CA
92653; 714/768—4013
CIRCLE 312 ON READER SERVICE CARD

An external diskette drive that connects
to the SCSI port of Apple's Macintosh
Plus, SE, and 11 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 35inch,

Damn/vile (lab drlt'esfi-om Dayna C0111lllltllit‘llllrlllx

1.44MB drives for DaynaFile, which
opens up data file compatibility for
IBM PS/Z Models 50, 60, and 80. Single
drive, $595 to $735; two-drive version,
$785 to $1,029.
Dayna Communications 1726., 50 S.
Main Street, Salt Lalae City, UT 84144:
801/531—0600
CIRCLE 310 ON READER SERVICE CARD
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Access/One, a system architecture for
providing a standard platform for deliv—
ety 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
twistedpair 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 $625,000, depending
on options.
Ungermamz-Bass Inc, 3900 Freedom
Circle, Santa Clara, CA 95054;
408/4960] I I
CIRCLE 306 ON READER SERVICE CARD

The LANWatch 1.1 network analyzer
has been released by FTP Software
Inc. The enhanced version adds DEC—
net, Novel], 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-lO. 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 1716., 501 Cambn'dge
Street, Cambridge, MA 0214],-
61 7/868—4878
CIRCLE 309 ON READER SERVICE CARD

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

evzm's Intelligent Cmmmmmica/ions Ada/Her

been announced by Banyan Systems
Incorporated. The ICA board supports
asynchronous, block asynchronous,
SDLC, I-IDLC, X25, 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
chatmel-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/586 (Banyan’s vir—
tual network operating software), ICA
allows users to increase the number of
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serial lines in a Banyan server from 20
to 30. Software diagnostics for the ICA
board will be provided. $1,493.
Banyan Systems Incomora/erl, l 15
Flanders Road, Weslboro, 111A 0158].-
61 7/898—2404
CIRCLE 307 ON READER SERVICE CARD

—
PERIPHERALS

A flat-faced, 15-inch—diagonal color
monitor has been announced by Idek
America Inc. The SPECTRASYNC 1550+
features fially automatic frequency scan»
ning (from 22 to SOKHZ 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, I’GC,
VGA, and MCGA standards, as well as
noninterlaced modes of the new IBM
8514/A graphics standard. The monitor
supports the IBM PS/Zs, the PC/AT, and
compatibles, as well as the Apple Mac-
intosh II. It will accept "ITL digital or
analog video inputs, and it offers
graphic resolutions of up to 1,024-by-
800 pixels. $51,299.
[ale/e. America Inc, 204 5. Olive Street.
Rolla, MO 65401,- 314/364-7500
CIRCLE 313 ON READER SERVICE CARD

A 40MB, QIC-40—compatible tape
backup systen1,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/Z, 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

38

no adjustments are needed over the
life of the drive. The DJ-lO will auto
matically handle the BOO-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.
’l‘a/l Avenue, Loztelaml, CO 8053 7;
303/6698000
CIRCLE 317 ON READER SERVICE CARD

Tega Technologies Inc. has an-
nounced a high-performance hard-disk
controller for computers compatible
with the IBM PC bus. The SM911 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

’l‘egu 'I'vrlmolqtgiat' 521/011 bard-(livid (mural/er

devices. The SM911 controller mea-
sures only 45 by 4 inches and uses
two custmndesigned ASICs to replace
more than 100 discrete components.
The controller operates with DOS 5.3
using multiple extended partitions; no
special software is required to operate
in the DOS environment with storage
sizes in the multigigabvte range. $5159;
5589 in quantities of 500.
Tega 'l‘eclmologies Inc, 1040 E.
Chapman Avenue, Orange, CA 92666;
714/771-5128
CIRCLE 315 ON READER SERVICE CARD

The attention? memory board, manu-
factured by Newer Technology, adds
2MB of high-speed PC/AT extended
memory to any AT—buscompatible 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 corn
plement high—speed processors like the
80286 and 80386 at speeds up to 16
MHz, the attention!2 is compatible with
DOS, 05/2, XENIX, UNIX 386, and Win-
dows 586. 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 016 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 5. Rock. Road,
Suite 4, Wichita, KS 67207;
31 6/6854904
CIRCLE 316 ON READER SERVICE CARD

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

PC TECH JOURNAL



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-programmerproject -—
more than any other package
reviewed. No restrictions areplaced
in the development environment
andall aspects ofoperation can be
customized for specific project
needs.”
PC Tech journal
September 1987

Unmatched Flexibility
' Storage 8: Retrieval of Multiple Revisions of Source Code
0 Maintenance of a Complete History of Changes
0 Control of Separate Lines of Development (Branching)
' Resolution of Access Conflicts
0 Optional Merging of Simultaneous Changes
O Release and Configuration Control
' Project Activity Reports
0 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 ofNetWare. ”
Jonathan Richey
Manager, NetWIare Utilities
Novel]

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 logfilec 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 multi-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'
PCIXT/AT

VMS
VAX 7xxMicro VAX ll VAX 8xxx

Personal PVCS $149

Corporate PVCS $395

Network PVCS $995" $4,950 $9,500 510,500+

PolyMake $149

New” $447" $1,250 s2500+2.375
PolyMake $ .

"5 Station LAN License. Call for pricing
on larger Networks.

TO ORDER:
1-800-547-4000

Dept. PTJ
Oregon & Outside USA call (503) 6454150.

Send Checks, P.O.s to: POLYTRON
Corporation, 1700 NW 167th Place,

Beaverton. OR 97006
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ATC-8 (top) and ATC-16 (bottom) tape drive intelfaces from Ctr/amount T-Debugl’Ll/S 4.0from TLU'IJOPOU'L’I‘

either step or normal (free running)
operating modes, and operator pulsing
of steps. $580.
Ranc/oo Teclmology Inc, 8632
Archibald Avenue, Suite 109, Ranclyo
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, ninetrack
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 1MB 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-S, is also
available. ATC—16, $1,295; ATC-8, $1,095.
Catamount Corporation, 2243 Agate
Court, Simi Valley, CA 93065-1898;
805/584—2233
CIRCLE 314 ON READER SERVICE CARD

SOFTWARE DEVELOPMENT
A new inference system for its AI 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-

40

tion of refraction, which prevents the
same rule from firing more than once
on the same data. $250.
Dynamic Master Systems Inc, PO. Box
566456, Atlanta, GA 30356,-
404/565-0771
CIRCLE 328 ON READER SERVICE CARD

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 5—D graphs.
$79.95; With source code, $149.95.
TxM Inc, PO. Box 5142, Catj’, NC
27511; 919/467-6855
CIRCLE 335 ON READER SERVICE CARD

A symbolic runtime debugger for Bor-
land Internationals 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
CIRCLE 334 ON READER SERVICE CARD

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
CIRCLE 330 ON READER SERVICE CARD

A reference database for 08/2 has been
introduced by Peter Norton Comput-
ing. The Norton On-Line Program-
mer’s Guides reference to the 08/2
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 Wils/aire
Biz/cl, Suite 186, Santa Monica, CA
90403-5784,- 800/451-0303;
213/453—2361
CIRCLE 331 ON READER SERVICE CARD

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
nowhere over
the last two
years to earn a

place in the sun among important
PC-compatible makers.”
— PC Magazine - Ianuary 12, 1988.

Info World gave
ALR 386/220 a
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...”
—Inf0 World — October 5, 1987.

PC Week says: “ HHWEEK
"High Standards £71
...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.

, ,7INEQpf
WOFILD its,

HEI'HNT L\l£|)
rmolMANci comm

AIR ”6/220

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
KKK——
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

Compatible
Novell, DOS 3.x,

SCO Xenix 386, 08/2
Software

FlexCache 386 series:
The performance of 80386

technology with the power of
advanced FlexCache

architecture;

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 ’5
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, O-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/Z model 80-071 with
the much touted microchannel
architecture.

ALR
FlexCache Compaq
20386 - 150 DESKPRO

386/20
$ 7490.98

$ 7490.m
ALR
FlexCache Compaq
16386 . 60 DESKPRO
$ 4690,” 386

$ 6490.”

' 318
5:“ PMU

Power Meter Performance Index
FlexCache 386 series edge out Compaq ’s
DESKPRO 386/20 8 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 FlexCache 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
S 7490.“Q

ALR
FlexCache
16386 - 60
S 4690.99

Compaq
DESKPRO
386
$ 6490.99

40
MB

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.“? ALR

FlexCache
16386 - 60
$ 4690.99

Compaq
DESKPRO
386/20
$ 7490.99

Compaq
DESKPRO
386
$ 6490.“!

Q 236
, KB/Sec

Core Test Fixed Disk Transfer Rates
FlexCache 386 systems achieve transfer rates
of up to twice that of Compaq ‘s DESKPRO
386 8 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.“2

Compaq 3.5“ support
DESKPRO
386/20 Full height
39 7490.99

Full height

Half height
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 board
- 0—wait-state cache memory controller

with its own 32KB of high-speed (35 ns)
static RAM
Enhanced lOl keyboard
Phoenix BIOS
Dual drive support
08/2 compatible

FlexCache “$366 Model 60
0.546911%

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

FlexCache M386 Model 100
...$569o°—°

FlexCache 386 series specifications
80386 CPU with loMHz system clock
80387 support with i6MHz clock
lOOMbyte <30ms hard disk

FlexCache 20386 Model 100
...$6490—°—°

FlexCache 386 series specifications
80386 CPU with 20MHZ system clock
80387 support with 20MH2 clock
iOOMbyte <30ms hard disk

FlexCache 20.386 Model i50
...$749o=—°

FlexCache 386 series specifications
80386 CPU with 20MH2 system clock
80387 support with 20MHz clock
l50Mbyte <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

KKK—
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 8 386/20 are
trademarks of Compaq Computer Corp.



”Spending
more money
doesn’t
guarantee that
you ’11 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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Integrated barduat'e from Chips and 7edma/ug1‘ex and Ada/flee Command Plus 2.] screen from I:'.\'I’

A command processor that completely
replaces DOS COMMANDCOM 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; 800/992-43 77; 213/390- 7408
cmcus 324 ON READER srnvrcr: CARD

—
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/Z 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 35 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 1/0 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-MH2 version, $169.50.
CHIPS/280 16—MHz version, $202.20;
20—MH2 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/Zs), 48—bit error checking
code, and port— and BIOS-compatibility
with the IBM PS/Z family ACB-2610
and ACE-2670 are high-performance
Micro Channel-toST412/SO6 hard-disk
controller boards. The ACE—2670 offers
run-length-limited technology, which
results in a SO—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 51l 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: ACE-2610, $160;
ACE-2670, $5180, ACB-Z6M20, $205,
AHA-1640, $249.
Adaptec Inc, 580 Cottonwood Driz'e,
[lililpitas CA 9503 5; 408/432-8600
CIRCLE 304 ON READER SERVICE CARD

Chips and Technologies Inc, 3050
Zan/eer Road, San jose, CA 95134;
408/434-0600
CIRCLE 303 ON READER SERVICE CARD

—
DATABASE MANAGERS

Microsoft Corporation and Ashton-
Tate Corporation have jointly an-
nounced SQL Server, a relational data-
base sewer product for LANs. SQL
Server is based on a field—proven rela—
tional database management system 1i-
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 AshtonTate 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, dBASE, and other
PC languages against the same data at
the same time from any DOS or OS/Z
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. 111,500 to $5,000.
Ashton-7am Cotporation, 2010]
Hamilton Avenue, Torrance, CA 90502-
1319; 213/329-8000
CIRCLE 319 ON READER SERVICE CARD

Microsoft Corporation, 1601] NE. 36th
Way, Redmond, WA 98073-99717,-
2068828080
CIRCLE 320 ON READER SERVICE CARD

The material that appears in Tech Releases is
based on vendor-supplied infomnation.
’Ihese products have not been reviewed by
the PC Tech Journal editorial staff.
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you want the bes

hether you want the best portable or desktop,
the best 80286- or 80386-based personal com-

puter, there is only one choice: Compaq. Because
COMPAQpersonal 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’.

there’s 0111

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 Compaq builds portables
with all the features sophisticated users need. The 20-1b.
COMPAQ PORTABLE IE is the smallest full-ftmction
80286~based computer that truly gives you the power of a
desktop. And the COMPAQ PORTABLE 11 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.



personal computer,
one choice.

Computer users at every level will find that
COMPAQcomputers represent 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, so it’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.T

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‘,D COMPAQ PORTABLE II,® COMPAQ DESKPRO 286°) and COMPAQ DESKPRO
3869 are registered trademarks of Compaq Computer Corporation. G‘Registered US. Patent
and Trademark Office. COMPAQ PORTABLE III";M COMPAQ DESKPRO 386/20TM 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.

(amp/m
It simply works better.
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PS/ZTurns 1
Ayear in flee se oftbe PS/Zfamz'ly reveals
a solidfoundation in sales, but many
businesses are still not ready to
adopt IBM’s new oflspn'ng.

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/Z

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/Z 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 50, 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 I’S/Z 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/Z celebrates its first birthday,
we must ask, has IBM presented com-
puter professionals a new standard or
is PS/Z merely an alternative hardware
platform? Will the Micro Channel, VGA,
and 3.5—inch diskettes become standard
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PS/Z TURNS 1
equipment for microcomputers in the
19905?

Setting standards requires selling
computers. According to the market
research firm, Dataquest, IBM shipped
1.1 million PS/ZS 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 599,000 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/Z insignia, according to Store—
Board figures. Fifty-three percent of the
PS/ZS 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/Zs, the Model 50 was the clear favor—
ite among buyers (154,000 units sold
compared with 51,000 for the Model
25). A 23-percent market share for 1987
indicates that customers definitely are
accepting PS/Z, 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 2 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.

50, what exactly are the advantages
of switching to the PS/Z?

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—

50

TABLE 1: Comparing Prices with the Competition

MODEL 30 COMPARISON
COMPAQ
DESKPRO
MODEL 2

IBM PS/Z
MODEL 30

Price .
Clock rate

’ Wait states
Hard drive
Memory
Graphics

$2,980
8 MHz
0 It,

20MB
640KB
MCGA

$3,757
,.,7.14 MHz

020MB
768KBcGA

MODELS 50 AND 60 COMPARISON

IBM PS/2
MODEL 50

IBM PS/2
MODEL 60

ALR DART
MODEL 40

AST
PREMIUM/
286

Price
Clock rate
Wait states
Hard drive
Memory:
Graphics

$43994
10 MHz
1 «I ,
29MB
2MB:
VGA

$4,564
10 MHz
1

. 40m~T2MB
VGA-

10 MHz0 ,,

16—MHZ MODEL 80 COMPARISON
IBM PS/Z ALR
MODEL FLEXCACHE
80-41 16386

compatible

AST
PREMIUM/
386

$93.75 _‘_;$6,511 I
40MB 66MB
2MB ’ZMB
VGA - VGA~

Price 9;; 1.
‘ Hard drive
Memory
Graphics

20-MHZ MODEL 80 COMPARISON
IBM PS/Z ALR
MODEL FLEXCACHE
80-111 20386

L -. $7,585“ ,
72MB '

,compatible . compatible < ‘

40MB

VGA- VGA—V ,g:
compatible , 1'

COMPAQ
DESKPRO
386/20

$10,995 $8,311115MB
2MBvest:

Price
Hard drive

. Memory
‘ Graphics; ’:'.VGA‘

board
" AST system price includes DOS 3.3.

100MB
* 72MB

»_ L ? VGA”
compatible

All models were similarly configured. Each machine bad Iwo serial porls and a parallel port. Except
for the Des/3pm Model 2, all models bad vendor-supplied color monitors. Compaq and ALR systems
were equipped wilb Compaq’s register-compatible VGA board,- AST used its own VGA-compatible

$11,475 if130MB 4

compatible V L

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.

[ity 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 52—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
F. O’Leary Jr., director of M18 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/Z,
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/Z
models. This list is neither inclusive
nor exclusive.

DISKETI'E DRIVES
Cumulus Corporation
216/247-2236 ‘
560KB and 1.2MB 5.25-inch external
diskette drives

Svsgen Inc.
408/263-44] I
1.2MB 5.25-inch external diskette
drive

FACSIMIIE BOARDS
GammaLin/e
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
5270 communication products

IDEAssociates Inc.
61 7/6636878
5270 and 5251 communication
products

Quadram
404/923-6666
5270 communication products

LOCAL AREA NETWORKS
Orchid Technology
415/683—0300
PCnet II adapter board

Proteon Inc.
61 7/898—2800
ProNet 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 Enhancements 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 530MB internal and external
hard-disk drives

MEMORY EXPANSION
AST Research Inc.
714/863-1480
2MB and 8MB EMS RAM board for
Models 50 and 60; 8MB RAM board
for Model 80

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

Cumulus Corporation
216/24 7-2236
8MB RAM board for Model 80

Everex Systems Inc.
415/498-1111
2MB and 4MB RAM board for Models
50 and 60

Intel Corporation
80053813373 '
2MB EMS RAM board for Models 50
and 60

Orchid 7echnology
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

USRohotics 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 Inc.
612/922—8055
8— and 16-port asynchronous
communication boards

TAPE BACKUP SYSTEMS
Alloy Computer Products Inc.
6] 7/875-6100
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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“'I'he Brazkthru 286 perfonned flmvlessly with every appli-
cation we handed it, including oopy—prataiai pmgmms and
nine memory-resided utilitifi at once.”

Stephen Manes, PC Magazine

”...the Brazldhm 286 was the acid of choke”
PC 13m (Rated #1)

“...Brmldhm 286 isagwdmluemrdaqualdypmiudhzdrai
by efihime suppmfl’

Dan A. Griffin
The Newsletter of the AutoCAD User’s Group

”The PCSG Breakthru 286 achieved the bat perfirmramz
mulls of the arching boards tastaif’

Ted Mirecki, PC Tech Jam-rial (Rated #1)

”The 12-MHz Breakthru 286-12$;wdupbm1disthefastzst
ofthoseteslai,butnotthenwstapensive. Onudollarper-
horsepuuerhrsis, itcauldbemllaithecharpestbrmtmnfla-
blefirran XT”

museum (Ratediil)

Think You Need an AT?
Make Your IBM PC Faster Than an AT in Just 5 Minutes!

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

El Microspeed Fast 88 $149
El Microsoft Mach 10 $395
D Univation Dream Board $512
C] Orchid Turbo EGA $945
III ST&D Standard 286 $995
D Classic Speedpack $995
[It Orchid PC—Turbo 286e $1,195
[Ii 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-s395
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 taster 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 itself because we achieve
universal compatibility with other software. Data is
never lost. Order
it free with your Breakthru 286 board.

l H lj =

separately or get ,_

LIGHTNINGm—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
1,0000/0 faster than a regular PC.

HERE’S WHY THESE TWO BOARDS
ARE 50 SPECIAL.

First th install so easil . 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 Compa Portable
and most clones. Easy diagrams s owhow
you just place the card in an 0 en slot,
remove the original processor an 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 is faster than the one found in the AT.
Has a 80287 math coprocessor slot for
numeric intensive applications. A 16K
cache memory provi es 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
timing sensitive applications.

Third, you have full compatibility. All ex-
isting system RAM, hardware, and
peripheral cards can be usedwithout 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

thanboards by Orchid, Quadram, P.C.
Technologies, Phoenix. . .we could

go on. Breakthru 286 is undis-
putedly the turbo board with

the biggest bang for the
buck. Andwe include

‘ FREE the $89.95 ac-
,_ \ claimed Lightning

‘ software. Call today
with your credit card or COD
instructions and we will ship

your card the very next day.

O 0Th]11 k Agaln.
DON’T TAKE OUR WORD FOR IT. USE EITHER

' BREAKTHRU 286 SPEEDUP BOARD FOR 60
DAYS. IF YOU ARE NOT TOTALLY SATISFIED

11035 Harry Hines Blvd. 0 Suite 206 0 Dallas, Texas 75229 0 (214) 351-0564
CIRCLE NO. 223 ON READER SERVICE CARD



PS/Z TURNS 1
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, I’C—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/Zs."

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 5-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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‘ ‘Wren IDS/2 was om-
normced, we were smitten
wit/9 theproduct [me—e
family ofcomputers t/mtfz’t
mto ourpltms. ”
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summer, the company will also con-
tinue to support the AT bus, I’leau 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 Compaq, POS solves a nonex-
istent problem. In interviews with deal-
ers asking what problems they would
like to see solved in Compaq’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
550 pixels. In 520—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
Compaq 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 35inch 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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There is

DEMAND THE LATEST TECHNOLOGY
From the first multiuser serial board for the PCTM in
1982 to the first multiuser serial board for the PS/ZTM
in 1987, COMTROL offers you the latest technology
to keep you on top of things. Our hill-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.

'7

GET MINI PERFORMANCE AT A MICRO PRICE
Whether you need additional ports for your 386,
ADM-clone, or IBM PS/2TM 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:
0 HOSTESSTM and HOSTESS/MC1M a non-
intelligent board for low-end multiuser systems
0 HOSTESS 550“" and HOSTESS 550/MCTM a
board with buffering to increase performance
0 ULTRA 186TM multiple ports with intelligence on
board to off-load the system CPU
0 SMART HOSTESSTM and SMART
HOSTESS/MCTM the high performance intelligent
multichannel board to design your custom
application.

CIRCLE NO. 178 ON READER SERVICE CARD
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Come to Comtml
forallyour
multiuserboard
solutions.

There is no need to compromise. Buy Comtrol’s
HOSTESSTM & MC Master CommunicatorTM
Multiuser Serial Boards.

Call toll free or write for information.
Comtrol Corporation
2675 Patton Road PO. Box 64750
St. Paul, MN 55164
OEM pricing and Dealer discounts available.

Call 1-800-333-1033

A Control Systems Company
4'" Comcrol Cor warrenfig)» D

PC, PS/Z, and AT are trademarks of the IBM Corporation HOSTESS.
HOSTESS/MC. HOSTESS 550. HOSTESS SSO/MC. ULTRA 186, SMART
HOSTESS. SMART HOSTESS/MC and Master Communicator are
trademarks of Comtrol Corporation.



PS/Z TURNS 1
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/Zs 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 325- and 5.5-inch dis-
kettes. Increasingly, other vendors
(Compaq, for one) are offering internal
3.5-inch drives.

MODELING THE FUTURE
For a machine treated like the ugly
stepsister in the PS/Z 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 50
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—5 instead of the XT’s 6.
(See “Model 30: Apart from the Fain
ily," Ted Mirecki, August 1987, p. 92.)

Of the nearly 2,000 PS/2s that I-I&R
Block plans to buy over the next three
tax seasons, most will be Model 505,
Hicks said. Why choose the 30? Hicks’s
reasons read like a Model 50 brochure:
compact size, 3.5-inch diskettes, in-
creased speed over 8088—based micro-
computers.

One of the most important factors
influencing I-I&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 50 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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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/Z line. It can run
OS/2. The 20MB disk drive is slow,
however, reminiscent of XT drives—
average seek time is 815 milliseconds
(ms) for the Model 50 versus 84.2 ms
for an XT, according to PC Tech/our-
na/ 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 SOs 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:] ratio and an 8-MHz
microprocessor versus the Model 50’s
10»MI>Iz 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
505 by the end of 1987. StoreBoard’s
figures show 140,000 US. retail sales of
the machine. By comparison, Compaq
sold 87,000 Deskpro 286s in 1987, ac—
cording to StoreBoard figures.
PS/Z’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 605 and about 16,000
Model 80s. About 100,000 Model 605
and 115,000 Model 805 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 08/2, 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 805, 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 605 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,
Compaq’s Flex Architecture, Advanced
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Turn Your PC
nto an Identical Twin
ith Carbon Capy Plus

Carbon Copy PlusTM—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 Plus is 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
a local 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.

Parban
Baal/[Erma

MERIDIAN TECHNOLOGY INFillIIIIIII
7 Corporate Park Suite 100 Irvine, CA 92714 (714 261—1199

CIRCLE NO. 230 ON READER SERVICE CARD



PS/Z TURNS 1
Logic Research’s FlexCache and AST
Research’s SmartSlot.

In response to the Micro Channel,
Compaq, 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 82585.)

The 20—MHZ 586 microprocessor
accesses data stored in 52KB 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 586/20 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 Tee/9 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 586—
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 52-
bit machines must be purchased from
the original vendor, often at a pre—
mium. Compaq charges 552,099 to eX—
pand the 586/20’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 81 Technologies Inc.
(C&T), a leading supplier of logic chip
sets for AT-compatible machines, on

Computz'bles producers’
C/u'efstrategyfor new is to
givepotential buyersplenty
of reusousfor staying wit/9
tire classic AT bus.
T

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/Z-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/Z 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. Compaq,
ALR, and AST Research all have practi—
cal bus designs that exploit 586
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-
586—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, 59.2 per-
cent in 1986, and 57.4 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. 50 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/Z, 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. WE

Douglas Tallmtm is an associate editorfor
PC Tech Journal.
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PC EXPRESS” MAKES YOUR

PfixSfip/us“up..."

/ i
PHOENIX PROGRAM
DEVELOPMENT TOOLS
Today‘s professional programmer

demands high performance tools that
speed up and enhance the application
development process. rPhat '3 why more
programmers rely on one company for
the best engineered, highest performance
tools available ~Phoenix.

0186 and

PASM 85 2 Macro Assembler
h _ fl full 1' f rt 1 With Math Co-Processor Code
Gem 0 ers a me o powe u ' igh speed, fully MASMcompatible

Pyet easy-to-use {0013 that help pro- H 8086 macro assembler with superior
flamers write. 165‘ and deliver “We syntax checking and support for 808'],efftcrently the best applications pos51b1e. 80286 and 80287 operating code mnemon—
Complete, fully detailed documentation ics. Can define local symbols in the cur-
accompanying each “301 enables qk rent procedure, assemble files with up tomastery of the product. In addition, all 15 000 symbols define symbols at assem-
Phoenix tools are backedby full-time bly time. obtain listings of error and
customer 5111390“ professtonals re— warning lines only. Detailed descriptions
spected throughout the industry. AS a and examples of each processor instruc~
result,vmany Phoenix {0013 are already tion. Now includes Pfix-Lite. a subset of95‘3tt as WSW Standards and Pfix86 Plus. List: 5195 Ours: 593others are fast on their way.

PFIXBB PLUS: Multi—Window
YMPmate asy to use, menu driven, multi»

Ewindowed symbolic debugger that
works with any IBM or Microsoft come
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
breakpoirit settings, full speed or trace
modes, dual~monitor support, up to 100-
step traceback, List: 8395 Ours: $194

Pre-C mCheck Syntax

Pasm'”
Pmakerw

PforCe '"

Plink'M
PFINISH: Shows Where
Tb Improve Program Speed
Finetunes 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: 5395 Ours: SIM

Pfix '"

Backup/Restore

Pfinish '"

Plibm

Pdisk m

toolkitoded optimized obiectonented
0 400+ routines for C programs-rs- Includes databases with Btreeshandling, menus, ‘communicationsces

.WmWS. string
mtemlpt—drivenand DOS interfa

° Complete setof lo —hardware interfaceW levelunchons ,
' SUDDOIIS Lattice Mi, , or'Ilirbo C osott,

‘ F1111 source codand, NO Romfm

Symbolic Debugger Does Overlays

ERFU

Udget.

PC
List: EXpress

PforCe $395 3194
Pre~C $295 $144
C/PAC SPECIAL

ONLY 5299

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 ’le1ink, XModem, Kermit
or Modem 7 for CRC checking and for
ufn and afn (Le. "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 return to Ptel. all without
dropping the line. List: Slit! 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: 5125 Ours: 569

P MATE : Tiext 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: 5155 Ours:S!8

T851919“ "s ‘

- Availableforlatest
t ""

,“C”PFANTASIES COME TRUE...
NEW LOW PRICES!

releasesor 'L 0801‘ MaIkWitli "t ‘ amS.A‘zr

PFANTASY PAC: Bundle
Up 'Ib Save a Bundle
A.super value pac of Phoenix goodies.

Includes Plink86 Plus, Pmate, Ptel,
Pfix86 Plus, Rnaker and Pfinish. List: 5595

Ours: 55“

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-lntel-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: SMS Ours: SB!

PLINK 8B PLUS: Overlay
Linker with Caching Smarts
O rily linkage editor containing ad-

vanced overlay capabilities. It han-
dles any compiler or assembler produc-
ing standard Intel or Mimosoft OB] files,
including COBOL and FORTRAN, Lattice
C, C1 C86, 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 retum, In-
cludes Plib86 library manager. List: SM

Ours: $253

All product names are trademarks of Phoenix Computer Products Corporation.



PC EXPRESS" PROGRAMMER’S W0}?!BENCH
CLIPPER fiom Nantucket.
Compile Wfor Speed, Protection

Iipper'I'M turns lumbering dBASE9
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 111 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. userdefined 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 object modules 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.

MCMAXham Nantucket
Like dBASEfor the Macintosh

cMax'I'M is like running dBASE on
the Macintosh. It combines an

easy-to—use menudriven 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
dTranslates dBASE Applications to C
You dBASET'M 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

dBC Identical dBASE 111
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
sidestep 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 mirnic file formats for
dBASE II and III and now dBASE Ill Plus
makes your programs network readyl. ..
as many stations as a network allows.
Handsoff mode handles record and file
locking and unlocking automatically.
Close in functions give you direct lock/
unlock control.

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

BTRIEVE B-tree File Manager Plus Add 0115
If networks are on your horizon, betting
your future on Btrieve as the one file man-
ager for your C. Pascal. BASIC, and
COBOL projects looks like a smart move.
Reason? Novell bought Btrieve's creator.

Btrieve '3 function library takes complete
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.

List: 5245. Us: 5195. Network Version
Lia: $595. Ours Only: 5465. Ask about
Xtrieve for Btrieve file inquiry, Rtrieve for
report writing. For any network that sup-
ports the MS—DOS 3.] file sharing function.

PANEL PLUS
Library Source Code Gives It Complete Portability
There are no end of tools for screen
destgn 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-level I/O
functions adapt it to various keyboards,
screens, operating system,

Panel's newest incarnation has every
imaginable feature. A single screen de-
sign can have 1000 fields stacked as
v'sual overlays up to 12'] levels deep or
as popups. 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
can be boxed, colored, multi-row, word-
wrapped, and scrolled horizontally and
vertically if larger than its on-screen
view aperture. It can be asigned its

own help and error message. can be
told to accept certain characters. or to
match a picture. and to check data
alter 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: 5495,
PC Express: $395.

C language. The answer is dTM.
d 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 d to
translate them top to bottom to C!

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

Has its own file manager for single
user. but linksto major C file managers—
c-tree and dBC—for compatibility with
dBASE files or multi-user support. We
have everything you '11 need, including
good advice. List: PG Express:
d S 550 S 419
with Library Source S 950 S 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. Share 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
(P) 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

rchase price of any

hrfie‘liuwithinao days in en
You can

C-WORTHY ”5W VERSION:
INTERFACE LIBRARY

he C-WorthyTM 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.
I High level calls pop menus and scroll-
able choice lists to the screen, restoring
the background when dismissed.
‘ Wmdowmg factlities open portholes of
up to screen stze for viewing Virtual
screens larger than the physical screen.
-Full context-sensitive help screen man-
agement takes over these chores and
error me$ages Automatic routines inter-
rupt with pageable text Windows explam-
ing what to do next.

Novell found it "played a key role and
accelerated development" in making its
NetWareTM utilities easier for users. In»
genious demo: call for it.
Ask for:
C-Worthy
with Forms Library

List: PC Express:
5195 Call
3295 Call

BASTOC BASIC Into c
For a trifling price. BASTOCTM moves
truckloads of BASIC code over to C. It's a
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 collection. Huge
worksaver. List: S495, Us: 5399.

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 mm
parties 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. It
changes conflict, the user is notified,
The "Iogf'iles" 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. Pile locking and security levels
can be tailored to each project.

PolyMake Still using a prehistoric
Make? Step up to PolyMake. the most
popular and powerful Make utility.
Most flexible macros of any Make.
New integrated with PVCS and Poly-
Librarian for faster performance and
precise configuration management.
Ask for: List PC Express:
Personal PVCS $149 5109
Corporate PVCS $395 8309
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, clo 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.
shlpplng A Handllng: 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 destinaA
tion and carrier. $10 per shipping container for
expon forms. Air parcel post at your risk beyond
collected insurable amount.

For Orders or Literature. Ca]! 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
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PROGRAMMING PRODUCTIVITY TOOLS
BRIEF 15 Anything But.
A Whopper ofan Editor
With a name that belies its thoroughness,
BriefTM has every feature you've ever
contemplated for your editor-mchief.
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 pruiting, 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.

if you use Lattice. C86TM.orWizard. 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 Lisplike macro language
which has structure. conditionals. loops.
“Simply the best text editor you can buy‘ I .
Dvoraklnloworld (Needs 192k.)l_.ist: $195.
PC Express: Call.

C-TREE 8c R-TREE
B-Tree File Manager Now Has Report Generator
c—tree: The only major b-tree file manager
vvith network support in the standard low,
cost veISion, c—treeTM gives you record-
locking routines for DOS 3.1/3.2. UNIX
and XENIX. and it even comes in C source
code. yet there are no royalties. Source
sticks to K&R, so C-tree is portable. Tbsts
in many envuonments 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 maintamed by
c—tree (v. 4.1 and up). Link a file descrip—
tion to the rrtreeTM library. and use any
text editor to write report scripts with no
further C coding Reports can access data
in several files. select on criteria. joui
findings mto new logical records. sort
them. calculate new fields and columns.
tabulate by control breaks. Comes in
source, same portability as c—tree, and fits
any compiler.

List: Ours: Combined
$395 $285 $499
$295 $235

WINDOWS ““51.
for DATA vi“ E'
M’Sott Windows Compatible
“Only one package can be easily recom-
mended" said Computer Language (lune
'87) reViewing nine window and data entry
products for C. Complete field level func-
tions spectfy 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 C is a subset. No data entry
but all windowing functions. Unlirnited
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 5295. Ours $259 . Windows
for C: List $195, Here 5149.

c»tree:
r-tree'

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
of one AT. ' $295

Shopping List for the Power Workbench
ASSEMBLER

Microsoft Macro Assembler with Utilities .
PASM 86 by Phoenix, Macro Assembler. . .

ASSEMBLER Support
Btrieve Softcraft's File Manager .........
GSS CGI....Deviceindependentgraphics . .

BASIC
Microsoft BASIC lnte reter..forXEN/X . . .
Microsoft OuickBASI Ver 4.0 ..........
Turbo BASIC....... NEW from Bar/and ......

BASIC LIBRARIES a UTILITIES
Bfrieve Softcraft’s File Manager .........
GSS CGI....Device Independent Library . . .
Halo Graphics by Media Cybernetics .....
Source Print..A/deberan’s beautifer ......
Tree Diagrammer..AIso from Aldeberan . . .

C LANGUAGE COMPILERS
686 PLUS by Computer Innovations ......
Lattice C Compiler Now ver 3.2 ..........
Let’s C Compiler from Mark Williams Co . .
Mark Williams C full development system .
Microsoft C Com iler with free CODEVIEW
Microsoft Quick ....Special Price . .
Turbo C....... New from Borland ...........

C LIBRARIES—Communications
Asynch Manager by Biaise .............
Greenleai Communications ............
Essential Communications .............
Essential Communications Plus .........

C LIBRARIES—FILE MANAGEMENT
Bfrieve Softcraft's File Manager ...... .
BtrievelN File Management for Network
Ctree by Faircom,with full source ..... .

Rtree..iRepon Gen. for Ctree ..........
Ctree & Rtree.....Special Combination . . . .
dBC ISAM Accesses dBase files .........

with Source code ...................
dBC Ill Plus multiuser .................

with Source code ...................
Opt Tech Sort Super fast sort for Btrieve. . .

C LlBRARIES—Grephlca
Essential Graphicsmo royalties .........
GSS CGI....Device independent graphics . .
GSS Metaille Interpreter stores mages . . .
Halo by Media C bemetlcs .............

with Dr Halo II ...... Paint Utility .........
Halo For Microsoft Languages ..........

C LIBRARIES—Screen Deolgn
Curses from Lattice,UNlX lookalike ......

with source ........................
c Worthy....by Custom Design Systems . . .
C Worthy with Forms ..................
Greenleef Date Windows.

with source ........................
Microsoft Windows Dev. Toolkit . . . .
Panel Plus by Roundhlll ...........
View Manager for C.Blalse ........
Vitamin C...Creafive Programming . .
VC Screen..Source code Generator .
Windows for C .................. . .
Windows for Data .....................
Zview....Data Management Consultants. . .

C UTILITY LIBRARIES
Basic C....Basic-Iike routines for C .......
Blaise C Tools Plus/5.0....f/MsC & Oui
Blalse Turbo C Tools...
C Food Smorgasbord by Lattice . . . .
C Utility Library by EssentIeI,300 Iunctlons

LIST
150
195

245
495

350

US
109

98

169
375

Call
Call
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’dBC ll

Greenleaf Functions ..................
PforCe by Phoenix. vast library ..........

OTHER TOOLS
BASTOC...JMI. Translates BASIC to C .....
dBX Translator...... dBASE to C translator . .

with Library Source .................
PrelC....by Phoenix. like UNIX lint ........
PC-LINT..by Gimpel, subset of UNIX Lint . .

COBOL
Micro Focus COBOL/2
Micro Focus Toolset .........
Micro Focus Personal COBOL .....
Microsoft COBOL Inc. COBOL Tools

for XENIX .........................
RMICOBOL..by Ryan McFarland . .....
RMICOBOL BS...ANSI 85

COBOL Support
Bfrieve Softcraft‘s File Manager .........
GSS CGI....Deviceindependentgraphics . .
Halo....... from Media Cybernetics ........
RM/Screens..Screen generator ..........
RM/Net+ 5...R/M CO 0L networking .....

bass: 3. RELATED enoo‘ucrs
Applications Plus....Fox & Geller.........
Brief & dBrief..Ed/tor/Macro fang for DBase
Cit er.;..NantucIiet’_s DBase Compiler . . i
DA AIPPW..... Wallsoff

with Source and . .
dBc lSAM...accesses’dBase tiles . ....... ,

with Source cod “en. . ._. . .......
dBX Translator.....idBASE to C translator . ‘.

with Library Source .......
dFlow....... Wei/softy: ......
Documenter....... Wat/soft . . .
FoxBaser.....Fox Software .

Multluserversio ’ ’

Fox & Geller ..........
Fox & Geller........ . .

ry....
QuickReporL.Source Print..AIdéberan's beautifer. . . . .,-. ._
Tree Diagrammeinlsotrom Aldaoeran . .
Ul Pmrammm....wallsoft . . . . . .1 ....... '.

FORTRAN Compilers & Utllltloe
GSS Greg ics Development Toolkit....CGl .
GSS GK ...Kernel Sys.ANSI Level 2b .....
Halo....... from Media Cybernetics ........
Microsoft Fortran.. Ver 4.0.inc. Codeview . .

for XENIX .........................
RIM Fortran...ANSI 77 by Ryan McFarland.

for XENIX .........................
Spindrift lrary....By Spindrift Labs .
Source Print . . .
Tree Diagrammer .....................

PROLOG
APT..PROLOG Tutor.
Arlty PROLOG Compiler& Interpreter . . . .
Arlty PROLOG lnte reter ..............
Arit Standard PRO 06 ...............
PR LOG-86 Plus.........Solution Systems . .
Turbo PROLOG...BorIand lntl. ...........
Turbo PROLOG Toolbox...BorIand ........

TEXT EDITORS
Brief...... from Solution Systems ..........

dBrief..Macro lang for Brief& DBase . . .
Brief & dBriaf Combo ..................
Condor Editor....Condor Corp ...........
Epsilon..... Lugaru .....................

, ......tttu ..... ,2
.lus supportsmuttluser commends: -

e .................

.Fox&G//efl,..3..1‘

LIST
185
395

495

499
275
695

60
750

US
139
194

399

KEDIT.....Mansfield..identical to XEDIT
Pmate..... Phoenix ......... . .
VeditPlus.. ...Compuview .............

DEBUGOERS
Advanced Trace 86..... Morgan ...........
CSPrite...Source debugger for Lattice C . .
Periscope I...Board, Switch, Software .....
Periscope ll..Breakout Switch & Software .
Periscope II.....Software only ............
Periscope III....8 Mhz ..................
Perisco e III...10 Mhz ..................
Pfix 86 |us....Phoenix symbolic debugger.

LOCITECH
MODULA-2 Corn iler Package ..........
MODULA-Z Deve opment Pkg ...... . .
MODULA-2 Toolkit ....................
MODULA-2 ROM Package .............. 299
MODULA-2 Window Package ...........

PHOENIX
CIPAC........PForce a Pre~C ........
Foam 86......Macro ASSEMBLER . .
Pdisk......Dlsk Management Utility
PFantasy..... slx-pac takeaway . .-
PFinish.....Profiler .............
PFIs Pius.SymboIlc Debugger . . . . .
PForCe.......Utllitylibrary . . .. . . . . . .
PiorCe...Pforce,torC . . . . . . . _. t * ..
PLink 86+:..sophisticated overlay linker . .
PMaker... make utility ............_‘ . . .
Pmate. Text Editor ........

Pro-C .Super-sef of UNIX Lint. .
f Ptef.........Binary Transfer Program .

POLYTRON
PoBoost....Software accelerator ........
PolyDesk |lI..3rd Generation Desktop org. .
PolyLibrarian...Library Manager . . . .
PolyLibrarIan ll .......................
PolyMak Complete MAKE Utility .....
PolySheil . NIX-like Command Shell. . . .
PoXRE ..Cross Reference Util all fang .
Pol XREF2...SIng/e Language support . . . .
PV 8 Corporate...Source Code Control . . .
PVCS Personal...Persona/ised ver of above
PVCS NetworIc..Powerful Ver. of PVCS . . .

RYAN McFARLAND
RMICOBOL.....ANSI 74 Standard ........

for UNIX or XENIX ..................
FIMICOBOL 85.....ANSI 85 Standard ......
RMIFORTRAN.....ANSI 77 Standard ......

for UNIX or XENIX ..................
RMINET+ 5...COBOL Networking ........
RM/Screens..... COBOL 85 Screen generator

SOFTCRAFT
Bfrieve Softcraft’s File Manager .........

Xtrleve...0uery language for Bfrieve . . . .
Report 0 tion for Xtrleve .............

BtrieveIN F le Maria ement for Networks .
Xtrleve/N .....Multl- ser Query .........
Report OptionIN...Multi-user Rep Opt. . .

XQL.....SOL for Bfrieve ................

149

Condor Editor... An unbeatable editor with more com

Limited stock. call for availability.

..I 195;

i —$UPER SPECIAL...50% Discount——

moods, more features, more "Bells 3. Whistles". no matter
what Ianguegeyou use. Normally 5130,00,,Ne'w price $83.95.

595



PRICED TO SAVE, SHIPPEDFAST!!!
HALO
Graphics Tools for
Software Developers
When choosing your graphics tools for
software development, performance is
crucial. The best proof of HALO '5 super-
ior performance is in the number of In-
dependent Sohware 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-
rriing 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. LearnHALO (an interac-
tive tutorial), free 800 if technical sup-
port, and the license to use HALO on
one machine. Flexible, practical licens»
ing terms are available for ISVs and
”5135-" List: PC Express:
Halo $300 $219
with Dr. Halo III 5440 5299
Halo for Microsoft 5595 $434

ARITY’S
New Generation ofSoftware
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, SOL, 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 Compaq 286. includes
virtual database of up to 2 gigabytes with
b-trees, hashing, built in editor and symv
bolic debugger, compile arithmetic. on-
Iine 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: 5650, 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 Ascu, 1-2-3TM,
SymphonyTM, and dBASETM; a complete
working spreadsheet; and miscellaneous
data management routines.
List: 5150, PC Express: 5119.

ARITY/SQL
A complete implementation of the IBM

standard query language for OS/2.
Arity /SQL maintains tables. indexes, and
views. Quen'es can be accepted in SQL
syntax or translated to SQL from menu
selections or from another query lan-
guage. Using Arity/SOL, 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: 5295. PC Express: 5229.

ARMY/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, l gigabyte
of virtual memory and up to 20000 rules.
Requires Arity Prolog.
List: 5295. 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 280 pages help select
functions, as do demos, bulletin board.

Conununications
Communicate from within your own C
programs! Over 120 functions and
demo programs in C and assembler
source to set up interruptdriven 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, Wide'Irack 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 Ours
$185 $139
$185 $139
$225 $169
$595 5399

Communications
Functions
Data W indows
Complete 3 in 1 Pack

GSS GRAPHICS SYSTEM
Leave the Device Driving to 655

SSTM has reconfigured two compo
nents of its comprehensive graph-

ics tools to conform with the ANSI Com-
puter Graphics Interface (CGI) 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 CGI that way. It means
your programming remains generic; just
switch drivers and the same program
will drive a different device.

GSS Kernel'I‘M conforms to level 213 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 obiect on its own, as well as
segment it, transform it, etc. So powerful,
a single command may represent sev»
eral score lower level statements.

Kemal 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 Essentials 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,
DOS interface 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 5185
Essential Graphics $250 5183
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.

$119

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 digesti—
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 CGI 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
been instituted for redistribution. Needs
256k.
Ask for:
CGI Dvlpmt Toolkit
Kernel System
Kemal for IBM RT
Metafile Interpreter

List PG Express:
“95 $375
$495 $375
$295 $645
$295 $235

BLAISE
C TOOLS PLUS/5.0

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 detail,
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 libranes
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 5 99
Turbo C TOOLS 129 99
C ASYNCI-I MANAGER 175 135
Turbo POWER TOOLS 99 75
Turbo ASYNCH PLUS 99 75

Payment: We honor MasterCard, Visa, Amer-
ican Express (no surcharge), checks in ad-
vance, or funds wired to PG Express, c/o Chems
ical Bank, 126 East 86 St., New York, Account
034-016058. COD (U.S. only) for cash, moneyor»
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 at Handling: U.S.: UPS Surface: tst
product $6, each add'l $3. UPS 2nd Day Air: tst
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 Tb]! Free at...

PC EXPRESS”
A Division of PC BRAND, ISO 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, lerms and speCifications subiect to change Without notice
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COMPUTER
SYSTEMS

Model 80 Flagship
The best and thefastest of
the PS/Zfamz'ly sofar is
the 20-MHZModel 80
Me 1 Z 1. It stridesfar
ahead Ofeven its
firstborn siblings, ,
Model 80 Types
04] and 071.

KENT QUIRK

1* I Illummmlllmum' t i1""MINNIE!!!”ig:
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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 52—bit Intel
80386 microprocessor, 2MB of 32-bit
80—nanosecond (ns) RAM, Video Graph-

W> ammm

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 511, 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 514MB drive instead
of the 115MB unit.

The Type 111 has the same pack—
aging and provides all the standard fea-
tures of other Model 805 (see “Model
80: Performance and Potential,” Steven

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 BOO/1,200 bits per second (bps)
internal modem, and a dual asynchro—
nous adapter.
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PS/Z MODEL 80
SHINING STAR
With its 20AMHz 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/
586 and Quarterdeck’s DESQview, and
it will doubtless serve as an excellent
platform for running 08/2.

08/2 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 08/2, which take
advantage of the 386’s large address
space and virtual device capabilities,
will provide functionality not available
using 286 systems (see “Enter 08/2,”
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/586;
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 360103 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/ZS (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—MH7. 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 us) when
successive accesses are within the same
2KB page. (Accesses outside the cur—
rent ZKB 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. 152). Other solutions include
cache memory as used in Compaq’s
20<MHz Deskpro 586/20. The Intel
82385 cache controller and 52KB 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 52 bits over the Micro Chair
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 I/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 0r 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

OOOEOOOOH, as in the IBM PC; the same
ROM also is mapped to the region be-
ginning at address FFFEOOOOH. 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 52-bit imple-
mentation of the Micro Channel Archi—
tecture. It supports 8-, 16-, and 52—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 586 processor on the sys—
tem board still has an advantage over

Model 80-1 1 1: $10,995
20—MI-Iz Intel 80386 microprocessor
2MB system RAM
Realtime clock
Video Graphics Array
Parallel printer, serial, and mouse

interfaces
1.44MB, 5.5-inch diskette drive
115MB hard disk
101-key keyboard

Model 80-311: $13,995
All standard features of Type 111, but

514MB instead of 115MB hard disk

Memory capacity on system board
4MB on Model 80111

52-bit memory capacity of system
16MB with IBM expansion options,

the limit supported by 08/2

20-MHZ PS/Z MODEL 80 VITAL STATISTICS
Expansion slots
32-bit Micro Channel:
16—bit Micro Channel: U

IU
J

Available slots
32—bit Micro Channel:
16—bit Micro Channel: JR

U
J

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: $2,595
115MB hard disk: $5,495
314MB hard disk: $6,495
External 5.25—inch diskette drive:
Internal 3.5-inch diskette drive:
300/1,200-bps internal

modem: $595

$335
$245
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PHOTO 1: Rear ofthe System Unit PHOTO 4: System BoardMemory Module

llllllllll
llllllllll

_ 1
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 BSD] hard-disk adapter is located below the disk drives.
Photo 3: Each 80586 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/Z Dual Asyne 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 ban—
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
52-bit
52-bit
16—bit
32-bit
16-bit
16bit
16-bit
16-bit

A
n

a
to

l—
m

\l
G

\U
I

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 modern 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/Z 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

Bograminahle option se-
lect (P05) is standard on all
Micro Channel machines,
eliminating the neeclfor DIP
switches and/amper bloc/es.
_———_

expansion boards in any of the system’s
three 52—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-45-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 (P08) 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 Software Won’t Run.

WithoutThis.
And 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
Software Sentinel. 'Ib 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.

,w

As long as we’re talking
u»: 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 ofour
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 a fixed response
- Minimal implementation

- Higher level language interfaces included
- Transparent operation

% a? RAINBOW TECHNOLOGIES
18011-A Mitchell South, Irvine, CA 92714 ' (714) 261—0228 - TELEX: 386078 - FAX: (714) 261-0260

@1987 Rainbow ’Ibchnologies, Inc. Software Sentinel is a trademark of Rainbow Technologies, Inc.
BABY/36 is a trademark of California Software Products, Inc,
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PS/Z MODEL 80
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
5.51 supports disk volumes larger than
52MB; IBM should follow suit.

The 115MB IBM disk unit has 915
cylinders with seven tracks each. Each
track contains 56 SlZ—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 5.5—
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

The FIFO mode can a’rasti—
cally reduce the interrupt
load on a system at big]?
baua’ rates—important in
multitasking euuireumeuts.
————

for the PS/Z series might be the last
evolution for some time; its 101-key
keyboard is quite similar to the layout
of that on IBM‘s 5270 mainframe termi»
nals. It is available for IBM mini and
mainframe terminals as well as for the
PS/Z. 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
mird-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 NSI6550A se-
rial communications controller chip.
This chip is a superset of the N816450
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 NSlGSSO controller chips
used in earlier Model 805. 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 t0 0, and 7 to 1, software
should use only those functions sup-
ported by the N516450 Controller chip.

The PS/Z 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 BOO/1,200 Internal Modem/A
included with the test review unit is a

69



, It
With your

gmcan see all this
C,why look anywhere else

for 3Xcommunications?
Here on this page we

offer you a graphic display
of the latest developments
in PC to IBM System 3X
connectivity.

Each advancement is
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
expansive 3X financial or data processing
reports in their entirety on the PC.

IBM 5292 Model 2graphics

IBM3180 terminal emulation

Windows with multiple hostsessions

AIJJIIIS UP TO FOUR PCS TO ACCESS A SYSTEH 3X
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E-%E=%
5251/Shareforadditional 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
one company displays this much power.

IDEAssociatesw
The Leader in PC Technology

IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Telex 4979780; France, Switzerland, Germany, United Kingdom, Hong Kong.
IBM is a registered trademark of International Business Machines Corporation.
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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/Z series. These
ports have nonzero values for the high-
est four hits 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-4OO 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
8515 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 8515 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 straps 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 elegtronically 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 587
and an extra hard-disk drive is also
quite simple; the 587 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 11 l 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-

The Yj/pe 1]] ts twtce as
fast as the I6—MHZ Model 80
when memery accesses are
wit/9m the same ZKB page of
system beard memory.
—_———

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,
ATFI.OAT measures floatingpoint 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 bwe 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 ZKB page of system board
memory, the Type 111 operates over
twice as fast as the 16—MH2 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 ZKB page, enabling the
Type 111 to consistently outperform
the 16—MHZ Model 80.

ATFI.OAT ran in 15 seconds, an
extremely good time. The floating-point
performance of the Type 111 is roughly
7.2 times that of an 8-MI’Iz 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
nrust be incorrect. Tests such as
ATDISK that step the disk across what
DOS thinks is one track actually step it
across rmproximately eight tracks; this
results in higher-thanexpected 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 5.5—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 AW
switch to force it to use its window
mode. Microsoft‘s Multiplan 5.0 cleared
the screen and responded to a Quit
command, but seemed unable to dis-
play anything. Several EGA and CGA
graphics programs worked properly.

71



PS/2 MODEL 80

TABLE 1: Compatibility and Performance Tests

IBM 8-MHz AT 16-MHZ PS/Z Model 80 20-MHZ PS/Z Model 80
80287, 30MB DISK“ 80387, 70MB DISK 80387, 115MB DISK

A'I'BIOS .
ROM BIOS date 11/15/85 03/50/87 10/07/87
ATPERF
Average RAM instruction fetch (,us)

BYTE .25 .19(130)b 15(167)
WORD .403 .13 (310) .11 (369)
DWORD N/A .20 .17

Average RAM read time (psf
BYTE .401 .25 (160) .11/.21 (362/191)
WORD .401 .25 (160) .11/.21 (362/191)
DWORD N/A .25 .11/.21

Average RAM write time (,us)c
BYTE .401 .14 (283) .15/.21 (267/191)
WORD .401 .14 (283) .15/.21(267/191)
DWORD N/A .14 .15/.21

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 (113)"
BYTE 1.208 1.69 (71) 1.67 (72)
WORD 2.415 3.24 (74) 3.12 (77)
DWORD N/A 6.57 6.45

Average EMM read time (,us)
BYI‘E .402 N/A N/A
WORD .402 N/A N/A
DWORD N/A N/A N/A

Average EMM write time (as)
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) 5.3 16.0 (300) 20.0 (377)
Refresh overhead (%) 7.1 4.0 9.2 ‘
RAM read/write wait states in 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 52 32
Heads 5 64 64
Cylinders 731 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 31.7
Effective transfer rate (KB/sec) 170.1 479.1 479.9
DOS file I/O With/without cache (sec)9 7.3 11.4/12.7 7.5/9.0
Interleave 3 1 1
“ Yljejigi (resfor I/Je IBM AT and IG—MHZ 1’5/2 Model 80 are (be at verage resul/sfrom sez'eral machines, whereas (be resultsfrom [be
.204l P50 Model 80 were lake)! onlyfi‘om IlJe rerieze sample model.

" Figures shown in parentheses represenl [be relatiz'e pe/formance eapressed as a percentage compared will: PC Tech journal '5
baseline machine, we Sui/Hz, 30MB AT

‘ l-‘or lbe 20.1l FS/2 Model 80, firs! number isfor memory access tel/hm same 2K8page; second isfor access no! within same 2103 page.
" For lbe 1 G-MHZ and .20-MHZ PS/Z Model 80, video write limes were measured using lbe bin/Mn Video Graphics Array l'ideo substislem.
" 1671111712 l’S/J Model 80 and [be 20-MI-lz PS/3 Model 80 Ies/ed will} and wit/Jon! IBillCACHE dis/e 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

0 RAM INSTRUCTION FETCH RAMREADTIME

.60 -

.50 -

.40 -

.80

.70 —

.60 -

.50 -

.40—~—— —

.50 -.50 _

.20 —

.10 -

0 BYTE .WORD DWORD

RAMWRI'I'ETIME

BYTE

ROM READ TIME
.80

.70 -

Hm
.80

.60 -

.50 -

.40 -

.50 ~

.20 -

.10 —

.40 —

.30 3
20 I
.10 —

O BYTE WORD DWORD

|:] IBM 8—MH2 AT

‘1 IBM PS/Z lG-MHZ Model 80

Time in microseconds

BYTE, WORD DWORD
[:l IBM PS/z 20—MHz Model 80,

within ZKB page

D IBM l’S/Z 20~MHZ Model 80,
not within ZKB page

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 III 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 11], 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 .vailable
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.
Compaq 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 08/2 or other new—wave
operating eiwironments. 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. WEE-l

IBM COIpom/ion
900 King Street
Rye Brook, NY 10573
800/426—2468;,/‘Or lieares/ dealer,
800/447-4700
Model 80 Tape 8580—111
cmcuz 344 ON READER SERVICE CARD

Ken! Quirk. is president of Tole] Systems Inc,
a Weslford, ilItIsSclc/Jiisells, firm specializing
in custom and semi-cuslom hardware and
so/iu'are development as well as Ilie manu-
facmre of commercial e/eC/ronic systeiizs.
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comsum: PS/2on:mum

election \Vithout
Switches

Say goodbye to DIP switcbes anajampers—POS bas arrioea’.
Programmable option select, afeature of[BM’5 Micro Cbannel

architecture, configures add—in boards entirely tbroagb 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 COMI, 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/Z 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 I/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-0N SEQUENCE
The power—on sequence of the PS/Z 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/Z 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
AASSH. 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 harddisk adapter, further
configuration might include hooking
interrupt 15H and sending a reset com—
mand to the controller. Next, the mem—

Wl‘ly Micro C/onnnel P05, .
when a new card is in—
stalled into a slot, users can
be sure it will not inierfere
wit/9 other cards.
_———

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 Az—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.

TIIE CONFIGURATION UTILITY
The Micro Channel hardware does not
contain something that magically prevents
conflicts in addressing I/O ports, mem-
ory, or interrupt levels. Instead, IBM
created a clever piece of software, the
System Configuration utility (SCEXE on
the PS/Z 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 @xxxxADF; the
W 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-

PC TECH JOURNAL



FIGURE 1: An ADFExample TABLE 1: I/O Ports in POS Programming
; =_=‘fi)12_34_.-_ADF -~ A dumiy adapter definition file == I
Adopt , 6h ‘ ‘
Adaptername nxvz co. saw/adapter“

1/0
ADDRESS DESCRIPTION

Mayra: _1 f
FixedResources pos[0]=xxxxxxxxb MEM 0C9000h-0C9FFFh IO 832h-840h
NamedItem

prompt "Serial Cumunications Port"
choice "COM 1“ pos[0]=xxxxx01xb IO 3F8h-3FFh [NT 4
choice "con 2" post01=xxxxxmxb IO 2F8h-2FFh [NT 3" _
ch "con 3" post01=xxxxx11xb IO 3220h-3227h mt

‘ ‘ isabied" pos[0]=xxxx0xb _ -
“U (*5 and F6 to select a port address. Ari asterisk indicates
that address is already in use; pick another or disable."

NamedItem
pron'pt "Gizvno Functionality"
choice "Enhanced Functions" pos[0]=xxxx1xxxb
choice "IBM carpetibility“ post01=xxxx0xxxb
help FThe Enhanced Functions let you proliferate your gastabulator.

-’ Joe iBM Compatibility option runs the Gizmo inno [ mode."

94H
95H
96H
97H

,1QOH
101H
102H
103H
104H
105H
106H
107H

‘ he“

PQS register 0: Adapter ID low-order byte _
PQS register 1: Adapter ID high-order byt , ,, i

System board enable/setup
Reserved
Adapter enable/setup
Reserved

POS register 2: Option select data pos[0]
POS register 3: Option select data pos[1]
POS register 4: Option select data pos[2] .
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 The four ports at 102H through lOSH are the equivalent of
System Configuration utility (SCEXE) about 1/0, memory,
interrupt, and DMA resources used by an adapter.

32 switches or jumpers. For more than 32 bits of informa-
tion, 106H and 107B 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 19 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, I/O ports) whose locations
cannot be changed. Resource key
words are 10, MEM, INT, and ARB.

IO specifies one or more ranges
of I/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 [5] ). 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: COMI, COMZ, COM5,
and Disabled. Here, bits 1 and 2 of
POS byte 0 select the I/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 I/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 ZFSH.
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IMPROVED
VGA
Extending across barriers of
graphics incompatabilities. ATI
introduces a VGA improved
performance card — VIP.
VIP delivers the IBM PS/Z 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
EGA WONDER. users have the
unique ability to display EGA.
Color/Graphics and Hercules
software on monochrome. RGB
and EGA monitors.
0 Compatible to IBM Video
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Runs EGA/CGA/Hercules &
132 column software on IBM
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EGA. RGB. TTL monochrome.
PC Portable. Compaq
Portable2 monitors.
Softsense automatic mode
switching.
Automatic analog monitor
detection.
High resolution 800 >5 560
graphics for Multisync
monitors with drivers
supplied for Windows, Gem.
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Call today at (416) 756-071 1 for
more information.
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Trademarks: IBM. PS/Z. Model 30. VIDEO GRAPHICS
ARRAV. VGA. EGA. CGA. MDA — lnternational
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Autodesk Inc.
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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 I/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 1001-1 and 1011-1. To
conform to the Micro Channel stan-
dard, the adapter card tnust 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—107I—I
should contain the latches that are pro-
grammed by the POS code. Port IOZH
receives the bit settings specified in the
ADF for pos [O], 105H the bits for
pos[1] and so on. Note that the num—
bering of POS ports Within the ADF clif-
fers from that used in the IDS/2 Tecbnzl
cal Reference (see table 1), in which
POS register 0 refers to port IOOH.

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 1021-1), which is a master
enable switch. If this bit is set to O, the
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TABLE 2: Adapter Set-up

SLOT SELECTED
FOR SETUP

VALUE(S) WRITTEN
T0 PORT 96H
OOH—07H
08H
09H
OAH
OBH
OCH
ODH
OEH
OFH
80H~8FH

None

O
O

H
O

'M
p

IR
L

N
N

b
—

l
Channel Reset

The POS ports on a particular adapter
are enabled by writing a value to I/O
address 96H. I/O addresses IOOH
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 IOSH) 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 NMI.

On the Micro Channel, the NMI
handler can query each slot position
and examine bits 6 and 7 of port IOSH.
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 1071-1, called the
subaddress 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 [’08 ports,
106H and 107H are decoded by a card
only when its slot has been selected
for set-up via port 96H.

The 138/2 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 IOZH
(see figure 5). 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 941-1 and 96H.

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 aclapters in expansion slots.
In addition, the serial port can be con-
figured as COMI or COM2, and the
parallel port can be configured as LPTI
through LPT3 and as either output—only
or bidirectional.

POS PROGRAMMING
The P5/2 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 I/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
route for your imagination.

-9.

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 with no errors.
the only menu—driven programming So if you want to take command
environment for PC FORTRAN. of your FORTRAN programming

We call it the “smart“ user .ompile. .iew listinglink. environment, take a minute to call
interface. Because it lets you develop @ebug.®un. In brief, RM/FORTRAN our inquiry line at 213—541-4828.
your programs freely, moving from makes short work of what used to We’ll send. you a free demo disk that'll
step to step with simple keystrokes be a long process. show you RM/FORTRAN with
instead of complex commands. It‘s all very impressive. RM/Forte is, indeed, the best way
Press. to edit. yntax check. Especially when you consider to let your imagination go.

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

[tr—E:

Ellllllll
l

Master’Tools for MasterMindsi“
1740 Technology Drive, Suite 300, San Jose, CA 95110

i? 1487 .-\u5|ct. Inc RM’FORTRAN and RM Fond an: lmdcmmlu of Ryan~McFarland Corp Maslcrrcols for AlaSiErMIndS is a serum mark olAuSlec lnr DEC VAX Is a lradi‘mark of Dlgual Equipment Corporation IBM V5 is a trademark OHBM Corp
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USING POS

FIGURE 2: System BoardEnable/Set—up FIGURE 5: The Set-up Register

' BIT POSITION
||||

7654|3|2|1|0

--- RESERVED

— RESERVED

—- SYSTEM BOARD FUNCTIONS:
1 = ENABLE, O = SET UP

— 1 = ENABLE VGA, 0 = SET UP VGA

BIT POSITION
l

76l545 1 0 1 = ENABLE, O = DISABLE

._ ENABLE/DISABLE SERIAL PORT
— o = COMZ, 1 = coivn

-— ENABLE/DISABLE PARALLEL PORT
—— 00 = LPT1, 01 = LPTZ, 10 = LPT3

—— PARALLEL PORT EXTENDED MODE:
0 = OUTPUT ONLY, 1 = BIDIRECTIONAL

l— MASTER SWITCH FOR SERIAL,
PARALLEL, AND DISKETTE
CONTROLLER

— ENABLE/DISABLE DISKETTE
CONTROLLER

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
were 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 (CLI).
2. Do an OUT to port 96H, selecting

the desired slot.
3. Read the adapter ID from ports

IOOI-I 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.

5. Write POS data to ports 103H to
105H in any order.

6. Write port 102H as the final POS
byte. Bit O of this byte must be a 1
to reenable the card.

7. Turn off the set-up mode by writing
a O to port 96H.

8. Enable interrupts (8T1).
Although the POS registers are

sequential, making them candidates for
16-bit I/O operations, the documenta-
tion warns specifically that they work
with 8-bit l/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 IOZH
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.

5. 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 1001-1—
107I-I, 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—
grams 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 memOIy cards). A
program should test for functional
compatibility without relying on spe—
cific card IDs or POS settings.

CMOS MEMORY USAGE
Like the ATS system board, the PS/Z’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 ZKB 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 PCS
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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 Ofl'ers, 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.

S I

e twoivaworlds
become one

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/Z soft-
ware, including 05/2.

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

GMA DE

informed customers will make the
right decision. 50 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.

SIGMA .“'\‘“-§‘<AVGA H

Ema Designs, Inc. .
46501 Landing Parkway
Fremont, CA 94558 "

IGNS
Trademarks: SigmaVGA/H is a trademark of Sigma Designs. Inc.; VGA. EGA. CGA, MDA: International Business Machines Corporation. Hercules: Hercules Computer Technology: Windows 586: Microsoft Corporation.
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USING POS

TABLE 3: RT/CMOS Usage on the 123/2 Model50

ADDRESS DESCRIPTION

00H
01H
02H
05H
04H
05H
06H
07H
08H
09H
OAH—ODH
OEH
OFH
10H

Current second“
Alarm second
Current minute
Alarm minute
Current hour
Alarm hour

Day of month
Month

O—not present
1—360103 drive

5~—720KB drive
4—1.44MB

1 1H—12H
15H

14H Equipment list:

15H—16H
17H—18H
19H—20H
21H—30H
31H
52H—33H
34H
35H—36H
57H
38H—5EH
5FH

Undocumented

Day of week (0 = Sunday)

Year (final 2 digits; byte 37 has century)
Realtime Clock status
Diagnostic status (errors found during POST)
Shutdown status (used in CPU mode switching)
Diskette drive types (A in low nibble, B in high):

2-reserved (1.2MB on AT)

Drive types of first and second hard disks
Miscellaneous configuration (undocumented)

bit 0: power-on password present
bit 1: network server mode
bit 4: keyboard speedup flag

bit 0: diskette present flag
bit 1: math coprocessor flag
bits 4,5: current VGA‘mode , .
bits 6,7: number of diskette drives over 1

Memory size, in 1KB blocks, below 640KB
Memory size, in 1KB blocks, above 1MB
Adapter IDs for slots 1 through 4
P05 data bytes, 4 per slot
POS data byte for system board
CRC of bytes 10H-31H

Expansion memory, same as bytes 17H—18H
Current century, in BCD
Keyboard scan codes of power—on password
Simple checksum of bytes 38H—3EH, modulo 256

” All realtime cloc/e data in addresses 00H through 09H 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 5 shows the layout for the
CMOS RAM for the Model 50. The
major changes from the layout for the
AT include those listed below:
° The diagnostics byte includes infor—

mation that is specific to the PS/Z,
including errors occurring during
POS programming.

- A full byte identifies each hard disks
drive type. The AT used one nibble
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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.
The hardware configuration record is
extended to include 10H through
51H, and the checksum validity check
is replaced with a CRC. The CRC
value is stored at 32H and SSH.
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/Z 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 58H—5FH 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 55H
(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/Z 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/ZS,
using such features as POS, they un-
doubtedly will feel an increasing re-
spect and admiration for IBM’s work
on these new machines. [MT-ME]

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
05/2, was published in january 1988 by
Peter Norton Computing Inc.
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— m.N“Newman-“x

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-resolution10x16
matrix. A 2-position keyboard with
a true accounting keypad, 20 user-

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

Incredible DisplayOf PowerAndVersatility
. The 965. Awhole new look

in terminals from TeleVideo. Call us
toll-free or write today for more
information.

' TeleVideo Systems, Inc.,
1170 Morse Aye, Sunnyvale, CA
94088-3568.

foTeléVidflf
THE VISION YOU NEED TO SUCCEED.

Call 1-800-835-3228



USING POS

LISTING l: POS_READ.C
* This code illustrates techniques for reading POS data

it searches the slots, looking for IBM Multi-Protocol

Comnications adapters and displays a report of what it finds.

\

t

i

k

* Uses Turbo c inportbO and outportbo for part 1/0.
* written by Dan Rollins ’
*/

#define MPCA_ID Oxdeff /* card ID of Multi-Protoeol adapter */

#define PORT_BITS Dxle /* 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_Z Ox1A

/" other values are asyneh serial ports */

#define SLOT_SELECT 0x96 /* port selects a slot for setup */

#define CARD_ID 0x100 /* (also 0101h) contains the card [0 */
#define POS_BASE L 0x102 /* part contains first‘Posdata byte */
#define 1>O$_BYTES 4 /* nunber of P03 bytes to read */

mainO
C

unsigned j, ’t, id;
unsigned char pas [POS_BYTES] ;

for ( i=1; 3 <= 8; i++ ) C
id = Readslot( j, &pos );
printf( "Slot 76d: ID=%4X, P05 bytes= %2X, %2X, %2X, %2X\n",

1, id, posED], posl‘l]. postZ]. posl3] );
if ( id == MPCA_ID > c ‘

printfl" Multi-Protocol Communications Adapter found ...\n");
t = posml & PORT_B!TS;
switch (I) C

case SDLC_1:
case SDLC_Z:

printfl" Setup for SDLC usage.\n");
break; I L

case 8!_SYNC_1: ‘
printf(" Setup as BISYNC_1, ports 3AOh-3ABh\n");
break;

case BISYNC_2:
printfl" Setup as BISYNC_2, ports 380h-388h\n");
break;

default:
printf(“ 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 P05 bytes.
*/

ReadSlot< slot_no, pos.array )
unsigned slot_no;
char *pos__array;

C
unsigned id, 1;
outportb(SLOT_SELECT, (slot_no-1) I 8); /* put it in setup mode */
id = inportb(CARD_lD); /* read lowbyte of card ID *
id |= (inportb(CARD_iD+1) << 8); /* read the'high byte */
for ( i=0; j<POS_BYTES; j++ ) c /* read P08 data into */

pos_array[j] = inportbCPDS_BASE+j); /* the caller's array */

\

)
outportb( SLOT_SELECT, 0 ); /* get out of setup; enable card */
return(id); /* return value is the card in */

LISTING 2: CMOS.C
/* This code calculates the CRC byte that protects the
* configuration data in CMOS addresses 10h through 31h.
* Uses Turbo S inportbO and outportbo for port I/O.
* Written by Dan Rollins

"'/

main()
C

unsigned j,x,crc;

crc=0xffff; /" set initial value *I

for (i=0x10; i <= 0x31; 3“ ) C
outportb(0x70,j); x=inportb(0x71); /* read CMOS byte */
err: = (crc & Oxff) | ( ((crc >> 8) ' )0 << 8 );
x = (crc 8. UxffOD) >> 4;

crc '= x;
_x <<a 1; ,
crc = ((crc «8) l (crc >> 8)) ‘ x:
x = (x >> 4) 8. Oxffeo;
crc ‘= x;
x >>= 1;
crc = (crc 8. Oxff) + (((crc >> 8) x) << 8);

)
printf(“CMOS CRC = Xxh\r\n“, crc);
outportb(0x70,0x33); outportb(0x7‘l,crc 8- Oxff); /* save lo byte */
outportb<0x70,0x32); outportb(0x71,crc >> 8); /* save hi byte */

‘\ :- ASM pseudo-code follows:
mov dx,0xffff '
rnov ah,0
For CMOS bytes between 10h and 31h, inclusive

Get AL = CMOS byte
xor dh,al
mov el,dh
shl ax.‘
xor dx,ax
shl ax,1
xchg dh,dl
xor dx,ax
shr ax,4
and al,0e0h
xor dx,ex
shr ax,1
xor dh,al

Next
Store DL in CMOS address 33h, DH in address 32h#

i
t
t
t
i
t
I
X

-
t
i
t
1

t
$
fi
*
fi

;*/

Listings can be downloaded by using PC‘TECl'ne, 301/740-8383.
Parameters: 2400/1200/300 bps, no parity, 8 data bias, 1 stop bit.
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HIGH-SPEED — 16-BIT I/O

ToMAINFRAME
VIA

9-TRACK
TAPE

Catamount offers the Highest Performance 23-bit and 16-bit I/O 9-track tape sub-
systems for reading and writing Mainframecompatible l/2-inch magnetic tape on the
IBM PC/XT/AT and compatibles such as the Compaq 386, Outstanding features
include:

0 16-bit 1/0, 128 KByte FIFO Buffered Interface for the AT and
compatibles — No 8-bit bottleneck 0n the AT. '

0 Interface burst transfer rate capabilities greater than I megabyte/sec.
- Transfer data on either a DMA or Programmed [/0 basis.
0 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!

Phone: (805) 584-2233
FAX: (805) 584-0941

ATAMOUNCORPORATION
CIRCLE NO. 111 ON READER SERVICE CARD

2243 Agate Court. Simi Valley, CA 93065-1898



SAA: IBM’s Road
Map to the Future

Enormous in scope, IBM’s SystemsApplication Architecture
promises to standardize application development

across diverse hardware andsoftware environments. Thong/0
not tloereyet, SAA slooald talee itsfirststand wit/9 the
release of05/2 ExtendedEdition 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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hardware and software environments: a
PC or PS/Z running 08/2 and System/
56/58 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/Z 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
19705, 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
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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 contextsensitive 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 8/38 to an 8/570 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
tnore 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 vendors 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/5x, and 8/570, For
example, PCs allow programs to use
graphics efficiently and to respond in-
dividually to each keystroke. On the
other hand, IBM 5270 display terminals
used on 8/370 mainframes have limited
graphics performance and cannot inter-
act with the S/57O for each keystroke,

Wt}? greater consistency
in usage among application
sq’twareproducts, less train—
ing will be needed to learn
a new application.
T

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 persons 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 satne 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,
EMT 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
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At left is the screen that would appear in the graphical PC environment; the screen on the right is the nonprogrammablc 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 cxamplc, 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 220n—
progmmmable) 3270 and 5230 [ermi-
nals, which are incapable of state-of—
thc-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 cxploits 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 apA
pears—this extension of the action bar
allows users to make requests.
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In CUA terminology, requesl means
to initiate an action. Several methods
can be used to initiate the action:
pressing a function key, typing 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-clown 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 lcvcls
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 mandatmy pancl body is 10—
cared 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-
playcd 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 5, 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 [0 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 thc user's choice.

Not everyone will enjoy the rich
dialog, stcp-by—stcp 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. 80 8AA dialogs
have two parts: requests to process
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PHOTOS 5 AND 4: Panel wi Radio Buttons I
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Lists from which only one value can be selected can be depicted with the use of radio buttons (screen at left). This method
of selection is particularly convenient when it is used with a mouse. The programmable terminal version of the screen (shown
at right) is less intuitive; however, a value still can be selected quickly by entering its number.

PHOTOS 5 AND 6: Panel with Stacked Windows
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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, dc-
pendlng 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 08/2 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 05/2 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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SAA STANDARD
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 next, 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 I 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.) AI~
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
05/2 Presentation Manager, which re-
sembles Microsoft Windows, for win-
dowing; and a version based on EZNU
and the Interactive System Productivity
Facility (ISPF) for keyboard and screen
dialog management.

In selecting the programming Ian-
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
5/370 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/Z. On the 5/365 and
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SAA STANDARD

PHOTOS 7 AND 8: Warning Message Pop-Up ,
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Pop-up windows are used to provide help information, short prompts, 0r 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. Uscrs must complete the dialog with the pop-up before continuing to use the underlying window.

8/385, the picture is not so bright; MVS, VM, and the DOS compatibility Applications are created interactively,
COBOL is sometimes used, FORTRAN mode of 08/2. This product has been using a dialog—oriented, fill—in-the-
is not popular, and no C compilers are available for several years and, as its blanks approach. The application gen»
available yet. The 5/38 environment is name suggests, was designed with port- erator, which performs prompting, tu»
optimized for the Report Program Gen- ability in mind torials, and immediate interactive syn-
erator (RPG 111), but RPG III is not in- Advertised as a fourth—generation tax checking, eliminates some of the
cluded in SAA. tool for professional programmers, the tedious steps required by traditional

The application generator, derived application generator is an alternative development methods. Each phase of
from CSP, currently executes under to using standard high»levcl languages. the development process can be per»

Ifyouwant to develop
Windowsfor08/2m today,

Microsoft®canonly give you
promises.

OS/Z is a trademark of IBM Corp, Microsoft is :1 registered trademark of Microsoft Corp.

94 PC TECH JOURNAL



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 (AB).
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 8/370 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~TI~IEN~
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 8/370 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
08/2 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/Z 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 X5.135-1986
and is nearly identical to DB2, SQI/DS,
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native. Today.

Windows for Data®for OS/2.
Right now, you can use it to develop a

sophisticated, window-based user inter-
face for your C-language OS/2 programs.

You can use it to easily create and
manage multi-level pull-down or pop-
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You can easily create impressive data
entry forms. With scrollable regions,
choice lists, contextsensitive help, run-
ning totals, and more. And you can do
it all right now.

Windows for Data for 08/2 is writ—
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ten with high-level, C—language functions.
In text—mode, for fast screen display
and easy portability.

It internally manages the differences
in keyboard and screen control among
different operating systems. So you can
use it to simplify and speed up your
programming—even before you learn
all the intricacies of 05/2.

And everything you create with Win—
dows for Data will run under Presentation
Manager and all the operating systems
we support: OS/2, DOS, XENIX, UNIX
and VMS. Without extensive changes.
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SAA STANDARD
and the 08/2 database manager. Inter-
estingly, no precompiler has been an—
nounced for FORTRAN under 08/2 or
for C under MVS and VM. SQL for 08/2
also does not support the GRANT and
REVOKE access control statements.

The query interface will be the
08/2 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 08/2 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 (EMS)
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: IBM SAA Publications

PUBLICATION NUMBER

SAA Overview

SAA Application Generator Reference
SAA C Reference
SAA COBOL Reference
SAA Database Reference
SAA Dialog Reference
SAA FORTRAN Reference
SAA Presentation Reference
SAA Procedures Language Reference
SAA Query Reference

SDLC General Information
SNA Concepts and Products

SNA Management Services Overview
SNA Technical Overview

SAA CUA Panel Design and User Interaction
SAA Writing Applications: A Design Guide

Intelligent Printer Data Stream Reference
Introduction to Advanced Program to Program Communication
Introduction to IBM’s Open Network Management
Office Information Architectures: Concepts

SNA Formats and Protocols, Architecture Logic for LU 6.2
SNA Formats and Protocols, Architecture Logic for Type 2.1 Nodes
SNA Formats and Protocols, Distribution Services

Token Ring Network Architecture Reference
Transaction Programmer’s Reference for LU 6.2
X25 Interface for Attaching SNA Nodes to Packet Networks
3270 Data Stream Programmer’s Reference

GC26-4341
SC26-4351
SC26-4362
SC26-4355
SC26—4353
SC26—4354
SC26—4348
SC26-4356
SC26-4357
SC26-4359
SC26—43 58
SC26—4349
8544-3417
GC24-1 584
SC30—3431
GC23—0765
GA27—3093
GC30-3072
SC30-3269
SC30—3422
SC30—5098
GC30-3429
GC30—3075
61 65877
GC30—3084
GA27-3761
GA23-0059

The protocols that make up SAA are described in recently released 8AA 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 8/370,
S/3X, and 08/2, 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. 8AA 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 051 (Open Sys-
tems Interconnection) and Digital
Equipments 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 mm and node are used
interchangeably (for example, in the
sentence, “The 8/56 is a PU type 21.").

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 5270
display (type 2), application to 5270
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 ripe and LU ape
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, 8/36s, and S/SSs; and SNA man—
agement seryices 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; X25
to SNA interface for attaching SNA corn-
puters and terminals to packet-switch-
ing data networks, and Token-Ring Net-
work for wiring, physical access, and
signaling on LANs.

LU type 62, 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 3/370
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, X25,
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 62, 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 5AA 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/570 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
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“How to protect your software
letting people copy i 3’

By Dick Erett, President ofSoftware Security

by

Inventor and
entrepreneur,
Dick Erett.
explains his
company’s

1‘ ‘ » 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

Hard Disk Installation 2 Simply copy program disk
to hard disk using DOS Command — Copy A:“."‘ C:

the program diskette as you wish.

Data Back-ups : Use normal back—up andrestore . .
commands, including backing up sub'directoncs containing

program files.

rogram Back-ups : You may make as many copies of

Networks : This product may be
, . . Follow the same installation

102 of this manual. The Block
with the normal operation of any

I?
2
3=
i

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 isfine. . . ”

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.”

0 are
90%!yinc.

870 High Ridge Road Stamford. Connecticut 06905
203 329 8870
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SAA STANDARD
are included in APPC/VM. The commu-
nications features of the 8/36 and 8/38
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
lowentry 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 08/2
Extended Edition communications man-
ager. It operates on the 8/38; an en-
hanced form of LEN, called advanced
peer—topeer networking (APPN), is
available for the 8/36. In the 8/370, LEN
will be fully supported in future re~
leases of VTAM and NCP (Network Con-
trol Program). LEN also has been im-
plemented on many other IBM procl-
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 8/370 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,
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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 8/370 host using LU 6.2
protocols. SNA M8 is supported in all
8AA 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 8AA
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 8AA
environments, 8/3x 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
X25. These protocols are documented
in IBM’s The X25 Interface for Attach—
ing SNA Nodes to Packet-Switched Data
Networks: General Information. Using
this interface, the X25 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 X25 network. QLLC is sup-
ported today in 8/370, 8/36, and 8/38,
and will be included in enhancements
to 08/2 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!
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AT COMPUTERS
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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 storeoand—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
8/370 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 08/2 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 (EFT). 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.

EFT 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.
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codes. IPDS allows pages to contain a
mture 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 5/370 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, 8/36, 8/38,
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 incarn—
patible with) the CCITT X400 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 8/370, 8/36, 8/38,
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Application Development
Fully Integrated:
* Interactive forms
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* Application
generator

* Menu generator
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* Advanced

debugging aids
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language interface
* Report writer/
specifier

* Entity-relational
(ER) dbms

* Runtime systems
* Multi-level security

Completely
Portable:
* PC- MS-DOS
* Novell, MS—Net
* UNIX, QNX, XENlX
* VAX/VMS
* IBM VM/CMS

Advanced
Architecture:
* SQL
* A-l based
* Case modelling

ZIM 3.0 is the most comprehensive 4GL application
development system available today, offering complete
micro-to-mainframe application portability (with no code
changes). ZlM's elegant, procedural language permits
everything from simple queries through to complex
database operations and provides capabilities for
comprehensive data extraction, manipulation and
presentation.
ZIM has won accolades from professional application

developers worldwide who appreciate a barrier-free
development environment that delivers optimum
performance on every majortechnological platform.
ZIM is supported by an ever-growing family of companion

products like NlVA's Guide to ZIM (a novice-to-expert
learning and reference text), ZlM/ISQL which allows queries
based on SQL syntax, Runtime and Query-Runtime
systems and ZlMPLE, an add—on module that permits easy
use, allows end-users to create their own simple
applications, ad hoc queries or paint their own reports (used
with ZIM or Query Runtime).

Around the world, from Australia to Europe, ZIM Service
Centers and Distributors stand ready to supply and assist
any ZlM user.
Already an integral part of data management in national

governments, international banks, financial corporations
and thousands of other applications ZIM welcomes you to
the world of serious application development.

For more information call today!
1-800-267-9972 (US)
(613) 727-1397 (Canada and Overseas)

Distributor and VAR Inquiries Welcome

Designed With Professional
Developers In Mind!
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EASYFLOW
An on—screen flowchart processor that knows about flowcharts - not just

another “screen draw" program that makes you do most of the work.
EASYFLOW/S 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 flowchartlng shapes included. Custom shapes can be ordered.
> User friendly: Don’t take our word for it. PC Magazine* says “EAsLow 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, 75853 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 tlowcharting packages before
choosing EAsLow.

> 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.
EAsLowworks 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 M0, 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.

l
Central files:

complete
”Lost Order“

form

Mailroom
sends to

central files -—-———*
by Sam

In addition to logging

Unit H Log Complaint
for managers as well-

the complaint; the search
unit copies the complaint

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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SAA STANDARD
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 8AA was not com»
plete at its announcement date.

Clearly 8AA 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,
8AA will require 08/2 Extended Edi—
tion. and therefore at least an 80286
microprocessor with a high—resolution
display adapter and 2MB or 5MB of
memory. This combination is costly
and might rule out using SAA for PC
applications of a general nature. On
the other hand, 08/2 may be accepted
quickly by the marketplace and such
configurations may be commonplace
in two or three years.

The 8/570 8AA environment proba-
bly will arrive shortly after 08/2. This
will be good news for distributed ap~
plications involving both PCs and main-
frames. However, portability between
8/370s 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, quety interface, dia-
log manager, and presentation inter-
face. However, an 8AA PC application
can communicate with a CICS or IMS/
DC application using the CC8.

The status of 8AA on the 8/56 and
8/58 is unclear. Although these prod-
ucts are mentioned in SAA documenta-
tion, no details are presented. 8/36 and
8/38 are very different from the 8/3705,
PCs, and each other. Portability has
been a major problem in the past, and
very few SAA-compatible facilities are
available in 8/5x environments today.
IBM may be omitting the details con-
cerning 8AA support of 8/3); simply
because the specifications are still
being developed or to protect informa—
tion about planned 8/5x follow-up or
replacement products. Regardless, 8AA's
8/3x implementations will probably be
delayed well beyond 8/570 and the PC.

Judging 8AA 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 8AA environments.
For example, it is impractical to apply
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Through Bain, Snow, Sleet, Hail, IBM,
Novel], 5Com and Banyan LANs, Remote

Sites, Bridges and Public E-Mail Systems...
\ The Network Courier delivers!

IfYou’re A LAN USer, Chances Are You’ve Already
Heard OfThe 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

PowerTo TakeYour Messages Outside OfAn Individual LAN.
We’ve added the links that can

make LANs a solid part of your
corporate-wide E—Mail network.
The new Inter-Network Courier
provides transparent connectivity
between all types of NetBlOS com—
patible LANs, including IBM, SCOM,
Novel], 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 ot‘public
E—Mail, through systems such as
MC l Mail.

Our recently completed Remote
User version now allows even the
most remote individual PC to call
into your LAN “post ofliceZ’ 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:

800-665-8955
Dealer Inquiries Invited.

Consumers Software is the original
developer ofThe Spreadsheet
Auditor. and the producer ofI)nct,
the new on-screen printer control
soltware that otters sideways back-
ground printing.

2THENetwork
éCOURIER.
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OfCourse, Connectivity Is Only
Part OfThe Story. Here Are

Some OfThe Features That Have
Made The Network Courier User

Base Look Like AWho’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
- Easy to use intuitive interface. On—Iine help provided.
- Attach up to ten DOS files to a message. Cut and

Paste from any ASCII file.
. Vlultiple priority levels, including registered (receipt

delivery) mail
0 Compatible with CCITT X.400 international E»Mail

standard
- Mail transfers transparently between LANs of

different types (cg, Novell and 5Com)
0 Gateways to mainframe mail systems
- Gateways to public E—Mail systems
- 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 Soflware Inc.
736 Chestnut Street. Santa Cruz. CA 95060



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. ourcatalogs make finding software easier.

- Comprehensive Product Listing. filled with
over 1000 products.

- PopularProgrammer'sTools.containingthe
most-requestedtitlestover 300m alllfrom
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.
()urSenices:

' International Sales Desk - Dealers Inquiry
. Compare Products - Newsletter
- Help find a Publisher ' Rush Order
- Evaluation Literature FREE - 0ver700products
- Programmer‘s Update ' National Accounts Center

C Language-Compilers
AZTEC C86 - Commercial
C86 PLUS - by Cl
Datalight Optimum — C
High C Optimizing Compiler
lnstant-C/ 1 6M
Lattice C - from Lattice
Microsoft C 5.0 - Codeview
Microsoft Quick C
Turbo C by Borland
C Lang uage-lnterpreters

C—terp by Gimpel - full K & R MS $219
C Trainer - by Catalytix
Interactive C by IMPACC Assoc.
Run/C Professional
Run/C Lite
Turbo C—terp
C Libraries-Files

BTree - Source, no royalties MS $ 69
CBTREE - Source, no royalties MS $129
ctree by Faireom - no royalties MS $309
rtree — report generation
dBZC Toolkit V2.0
dISTA - Source
d - translator

C Libraries-General‘
Blackstar C Function Library
C Tools Plus - V5.0
C Utilities by Essential
Greenleaf C Sampler
Greenleaf Functions
LIGHT TOOLS by Blaise
Turbo C Tools by Blaise

Special*
MS $299

m
m

m
m

m
m

e
fl
m

w
m

w

00 \C

C Worthy Interface Library
dBASE Graphics for C
ESSENTIAL GRAPHICS - fast
GraphiC — new color version
Grecnleaf Data Windows

w/source
Terminal Mapping System
TurboWINDOW/C - for Turbo C
View Manager by Blaise
Vitamin C - screen I/O
VC Screen

Windows for C — fast
Windows for Data - validation PC
ZView — screen generator MS
Note: All prices subject to change without notice. Mention this ad. Some
prices are specials. Ask about COD and P05. Formats: 3" laptop now
available. plus 200 others. L'PS surface shipping add SJ/ilem.
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PC

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 "P’I‘488"
for these Special Prices:

List

S 175
S 195
S 345
S 175

C Sprite by Lattice
DBug [ll - for dBASE
Periscope l-inel. board
Periscope II-incl. switch
Periscope III-10
MHZ version S I 095

SoftProbe II/TX-Rom S 750
TURBOsmith-Turbo Pas S 99

Normal SPECIAL

$119
$179
$275
5139

$795
5695
S 79

S 99
$159
$255
$119

$749
$599
5 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
Datcx by Data Access PC
DataFlex multiuscr PC
Magic PC PC
Paradox — original PC
Paradox V2.0 List: $725 PC
DBASE Language

Clipper compiler PC $ 399
dBASE 111 Plus
dBASE III LANPack
DBXL Interpreter
FoxBASE+ — V2.0
Quicksilver Diamond PC 35 369

DBASE Support '
dAnalyst
dBASE Tools for C
dBRIEF with BRIEF
dBC III by Lattice
dBug Ill
Documentor - dFlow superset
FORCE lll — Dbase compiler
Genifer by Bytel—code generator
QuickCodc 111 Plus
R&R Report Writer
Seek—It — Qucry-by-cxamplc PC
Silver Comm Library MS
Tom Rettig‘s Library PS
U1 Programmer—user interfaces PC
Editors for Programming

BRIEF Programmer's Editor PC
de - EMACS-style PC
Epsilon — like EMACS PC
ME Macro Editor — Source PC S 79
PC/Vl - by Custom Software MS $ 109
Personal REXX — V1.6 PC $ 99
SPF/PC — Version 2.0 PC S 179
Vcdit PLUS MS $ 129
*Mention “Special PT488” and get both
a good priceM FREE Software!

MS
MS
MS

35 65
$ 149

Call for a catalog, literature, and solid value

800-421-8006
THIS I’llhultVllER’S SHOP TM
Vourcomplete source for software. servnces and answers

S-P Pond Park Road, Hingham, MA 02043
Mass: 800-442-8070 or 617-740-2510 2/33

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.

Fortran & Supporting
50 More: FORTRAN
Fortran Addenda
l/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 11
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 lMSl - H.A.L.
Sapicns Make
Source Print - V3.0
Trcc Diagrammcr
Visible Computer: 8088
WKS Library by Tenon
Translator

dBZC — requires toolkit
RTC PLUS by Cobalt Blue
SofTRAN — Translation Lang.
TPZC
Turbo—to—C—Tools by TGL

PC $229

MS
PC
MS $275
Special
MS $135
MS 38 75
MS $155
PC $ 75
PC is 65
PC 59 65
PC 35 79

MS $249

Xenix/Unix
C-Tcrp 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 it

$649
$535
$959

CLEAR by Clear Software — Clarify
l_sogic for Enhancement. Analysis. and
Review. Graphical flow ofcontrol
for dBASE. HP $135 MS 589



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 lMS/DC
and CICS transaction processing envi-
ronments in System/570. A large per-
centage of business applications is exe-
cuted under CICS, and these must co-
operate with applications running on
the PC, 8/56, and 5/58.

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 environmentspecific 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 081
networking, may be more appropriate.
Nevertheless, IBM has a strong track
record and the marketing muscle to
make SAA very successful. WE

Dennis [June]! is president of Gate Tee/mol-
ogy Inc, a consulting and software develop-
ment/irm in ilIcLecm, Virginia. He special-
izes in IBM sis/ems architecture.

Fully supports EMS 4.0 and EEMS

to fit in a single slot!

Data is parity protected

Purchase 2 MB mothercard and 2 MB daughtercard separately or together

Designed to work with 80286 and 80386 based systems
Fully populated and tested with 2 or 4 MB of memory
Provides expanded and/or extended memory operation
Automatically configures around bad memory
Compatible with DOS, OS/2, UNIX and XENIX operating systems
Operating speeds up to 8 MHz zero wait—state and 12 MHz with one wait—state
Backfills conventional memory to 640KB

Easy~to~use installation and configuration software—no switches to set!
RAM diagnostics, RAM disk and print spooler software included
Warranted for 2 years to registered users
Each board is tested under a wide range of environmental conditions to
insure high reliability and quality

MICRON
TECHNOLOGY, INC.

Micron Technology, Inc.
Systems Group
2805 East Columbia Road
Boise, Idaho 83706
1-800-MICRON-1
(208) 386-3800

IEMPC XTATQUGOSVZGJQ oi IBM C UNIX IS (1 c1 Belll XENIX is a OI Microsoli f‘
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A beneficial sia’e efiect, or in some cases tloe raison cl’etre,

ofLANs, is electronic mail. Third-party E—mailproducts help
manage tbisfast—growing connectivity application.

ommunication, as any manage—
Cment 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
Email. 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 Email functions
and support a variety of different LANs.
Examples of the first category are Ban-
yan’s Mail and 5Com’s 5+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 Email.)

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 (PROFS) and DEC’s
All-In-l; they run on mainframes and
minicomputers and are important com—
ponents of their manufacturers” office
automation offerings. Public E-mail is
provided by communicationsvoriented
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

The centerpiece ofposi—
oflice sofiieare is the multi—
iiser aaia manager, which
receives, stores, amifor—
warals messages.

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 attaclmzem‘s and
can accompany any message generated
by the E—mail system. Message can
mean text created internally by a mail
systems editor or the combination of
this text and any attachments.
Post—oflice 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-
nctwork 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-nrail 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 sepa ‘ate dedi»
cared 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~mai1 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 AtlantaPO 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 Email 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 N08 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 N08 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 5Com 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 Email
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
Email 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-andforward 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.

”REDRUM”

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.”
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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
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needs at a fraction of the cost of the expensive services,
such as MCI MailfM The Source,TM and Compuserve.TM
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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.
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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

ple, interconnected LANs, the mail
server can exchange mail among local
post offices on inter-networked LANs,
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

LAN. For large organizations with multi—

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 ines—
sages is also a performance factor. In
one PC Tech journal test, a mail sewer
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
pcANYWHERE’“ 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.
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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 ~ v
516—736-0500. Ask about
our evaluation copy policy.

pcANYWHERE is a trademark 0! DMA, Inc,
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E—MAIL ARRIVES

FIGURE 1: Multi-past—ojfice E-maz’l System

@ LAN WORKSTATION
O REMOTE PC

. MAIL 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»
free. 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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hates any contention in peer-to-peer
systems where mail servers attempt
connections in an unsynchronized way
and perform many retries.

For smaller Email 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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E-MAIL ARRIVES

FIGURE 2 : _Peerr'-tVo-peer WideArea MailSystem

. 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 oflice; 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.

114

DISSIMIIAR SYSTEMS
When an E—mail system requires con-
nections to a dissimilar system, a gate-
way is installed. Gateways for third-
party Email 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 PROPS 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 (CCI'IT) of the United Na~
tions. Once established, these stand-
ards, titled X400, 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 highspeed, 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 X400
standards are IBM, DEC, Apple, Hew—
lett»Packard, Wang, Prime, and Tandem.
In addition, LAN vendors, such as
Novell, Banyan, and 5Com, and the
developers of the third—party Email
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
picket] 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, Email systems quickly
become part Of an organization’s infra-
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Discover a new world
of C performance.
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introductory price!
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performance 0 language development
systems that deliver proven superior results.
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compatibles.
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Both systems are optimizers. Express C
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WATCOM 06.0
Optimizing Compiler
and Tools For the
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This unique development system
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smallest code available, as shown in
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VIDEO Debugger which quickly diagnoses
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memory even in very large programs.
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Express C and offers a broad specturm of
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costly memory references. True register
variables. Flow analysis. Altogether it allows
your code to run its quickest.

Without a doubt, WATCOM 06.0 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.
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Compiler Disassembler
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Library MAKE
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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 06.0 is the product of 20 years

of computer language experience dating back
to the creation of WATFOFt in 1965. Our
commitment to technical support matches our
commitment to deliver the world‘s fastest and
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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 0
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 0 provides you with reliable
code and exceptional productivity.
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Guide
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E-MAIL ARRIVES
FIGURE 5: Hybrid WideArea MailSystem
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HOST
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/

— —- — TELECOMMUNICATIONS LINK

. MAIL SERVER REGIONAL HUB POST OFFICE

CORPORATE

\

- BRANCH POST OFFICE

The central-branch approach eliminates many of the synchronization and routing difiiculties 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 Email 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 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-
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But One Company Can.
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and AT® hardware compati-
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. puting, the AST Premium
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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 Email 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 Email 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 rtrrors 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 short,
You can develop exciting file access programs quickly and easily because
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- Get previous
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- Get sequential block
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- Get next
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- Delete key and record
- Change record location

- Get all keys and locations
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- 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.
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Port your applications to other machine environments.
The C source code that you receive can be compiled on all popular C
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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 50 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 Email 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—
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For IBM PC/XT/AT and Compaq 386

w.

Cipher Data F—880Qualstar 1052
. 1600/3200 bpi .
. 25/50 in./sec. -
0 Manual load 0
- Streaming
Subsystem price:
$3,595.

1600/3200 bpi
25/100 in./sec.
Auto load
Start/Stop & Streaming

Subsystem price:
$4,995.

Kennedy 9600A
0 50/100 in./sec.
0 Auto load

Subsystem price:
$6,495.

. 800/1600/3200 bpi
Anritsu 2620
o 1600/3200/6250 bpi
- Cache buffered
- Auto load

- Start/Stop & Streaming
Subsystem price:
$9,495.

Let Overland Data match your specific application needs
to one ofits 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
Program. CIRCLE NO. 185 ON READER SERVICE CARD

Let Overland Data’s professional technical staff help you
select the right tape drive for your personal computer
system. Additional tape drive models available. Call today.

Overland Data, Inc.
5620 Kearny Mesa Road
San Diego, CA 92111
Tel. (619) 571—5555
Telex 754923 OVERLAND
FAX (619) 571-0982

IBM PC, XT, AT are Registered Trademarks oflnternational Business Machines Corp.
XENIX and MS-DOS are Registered Trademarks of Microsoft Corp. Compaq 386 is a Registered Trademark of Compaq Computers, Inc.



W AT 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
- Order Entry
- Database Look-up
- On-line Expert Systems
- Catalog Scanning
- Classified Advertising Svcs
- Educational Services
- Banking/Financial Services
- Brokerage Services
- Customer Service

- Insurance Claims Processing
- Multiple Listing Services
- Field Quotes
- Sales Office Communications
- Reservations Services
' SIG Conferences
0 Stock Prices
- Telephone Directories
- Travel Agency Services
- Yellow Pages
- 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,
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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 Email 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.
Email software should provide a re-
packing utility to compress and reindex
messagebase 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 COMl, and the other
through a second modem on COMZ.
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 21 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
Email 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. lillu—m'llllQ=

Steven 5. King is a technical editor for PC
Tech Journal, specializing in LANs.
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APPLICA'IION
DEVELOPMENT

Thoroughly
Modern
Turbo

Still caflying aprice lbaz‘is bara' to beat, Borlarla’is Turbo
Pascal 4.0 brings itselfup to date witb some exciting newfeatures

—arza’ leaves tbe 64H} executable code lz'mz'tfar bebz'na’.

he long-awaited Turbo Pascal 4.0
from Borland International is far
more than a simple refinement of

Turbo Pascal 5.0. 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 5.0)——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
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

- 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 5270—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.

0
o

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«c0st integrated soft—
ware development environment with its
1985 debut of Turbo Pascal 2.0. The
1985 release of 5.0 saw a more mature,
refined development environment. In-
corporation of IBM PC~specif1c 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 the 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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Pile flit Iun plle Options Illa Id It Iun (in-pile Options
lint

Line 56 Cal 1
Hriteln ( 'flssign.
Mum):

and:

Insert Indont

Rewrite ( Let );
BOS_Brror_Code i: IOIlesuIt:
if DOS_Error;Cnde () B then

Legit:

MINE):
end:

repeat

CiCllITI‘ES'I‘JRS
lollesult = '. BOS_Ermr_Code ):

Hriteln ( ‘Reurite. IOResult = ‘. D08_Error_0nde ):

Line 57 Col 18

halt“):
end:

lnsart Indent
Hriteln ( 'nssign. "Result = '. DOS_EI-ror_Cnde ):

CICRI'I'I‘ES'I‘JOS

Rewrite ( Ls
D08_Brror_Co
if DOS_En-or

Begin
Nriteln
MING):

end;

repeat
Output

C)turhu C) turbo

procedure Hritelnt I vai- f 1 text: 1 V! I.

Executes the “rite procedure. than outputs
an end-of-line marker to the file.

See also

Help

v2....,vnl ).

rile

Fl-Help n—Save [3'].a IS-Zoou fl-Outpnt H—flake Ill—min Ienu III-Help index NH-I’ick tupic (4-80 to topic lac-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-Fl 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 pic/e 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-Fl
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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COMMAND ACTION

FILE
Load
Pick
New
Save
Write to
Directory
Change Dir
OS Shell
Quit
EDIT
RUN
COMPILE
Compile
Make

Build
Destination

to disk
Find error
Primary file
Get info
OPTIONS
Compiler
Environment
Directories
Parameters
Load Options
Save Options

configuration file

Loads a source file to be edited
Presents a pick list of the eight most recently accessed files
Selects a new file for editing
Saves the current file being edited
Writes the currently highlighted block to a file
Does a DOS DIR on any drive and directory
Changes the working drive and directory
Loads COMMANDCOM and passes control to DOS
Quits from the editor
Enters editor mode
Runs the current program

Compiles the last program edited
Compiles the primary file or last file edited; checks
dependencies and compiles as required
Recompiles all files in program unconditionally
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 ifilFDEF,
$IFNDEP, SIFOPT. SELSE, and $END1F.
Conditional symbols, which are similar
to Boolean variables, are set or reset
using the SSDEFINE and BEUNDEF 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 Hand/mole. 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-Z constructs, except that
units do not have separate definition
and implementation files.

Turbo )ascal 40 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 )ascal prog‘am.

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 .OBJ modules from a
library. Although units and .08] 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 TURBOTPL, the standard li-
brary. This forces the user to include
user-written procedures in TURBOTPL
or to create multiple TURBOTPL librar-
ies distinguished only by the subdirec-
tory in which each exists.

All standard units supplied with
the Turbo Pascal 40 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 prog ~ams easier. The pro-
g‘am CRITTESTPAS (listing 1) and its
unit SAMPUNITPAS (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-I’C 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
VGAHiZ (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 r0«
rated; the raster font cannot. Little ac-
commodation is made for the various
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COMMAND
SWITCH "

PULL-DOWN
MENU OI’I‘ION ACTION

R+/—
s+/—

Range checking
Stack checking

I+/—
D+/—

I/O checking
Debug information

T+/—
F+/—
V+/—

Turbo Pascal map file
Force far calls
Variable-string
checking
Boolean expression
evaluation
Numerical processing

B+/—
N+/-—

L+/- Link buffer

Dssss Conditional defines

Ms,min,max Memory sizes

" The + Sign (If/er the command switch indicales enabling of [be oplion: (be — indica/es disabling.

Checks subscript ranges
Checks if stack is full prior to calling
procedures and functions
Checks I/O errors
Embeds debug information in .EXE or
TPU (unit) file
Generates .MAP file for debugging
Forces far calls
Provides strict or loose checking of
string variable lengths
Provides a short circuit evaluation of
Boolean expressions
Uses software or math coprocessor for
floating-point calculations
Turbo linker uses either memory or
disk for linker information
Defines conditional variable ssss
used by compiler
Defines sizes of stack, minimum heap,
and maximum heap

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,

Unit (identifier);
Interface

[public declarations}

Implementation
{private declaration}

Begin
[initialization code]

End.

Uses (list of units) {Optional}

{procedures and functions]

UNIT STATEMENT

INTERFACE SECTION

IMPLEMENTATION
SECTION

INITIALIZATTON
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 grapl -
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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TURBO
ERROR NUMBER

DOS
ERROR NUMBER DEFINITION

150 15H
151 14H
152 15H
155 16H
154 17H
155 181-1
156 191-1
157 lAI-I
158 IBH
159 1CH
160 1DI-I
161 1EH
162 1FH

Disk is write protected
Unknown unit
Drive not ready
Unknown command
Data error (cyclic redundancy check)
Bad request structure length
Seek error
Unknown medium type
Sector not found
Printer out of paper
\X/rite fault
Read fault
General DOS failure

The critical error function in DOS (interrupt 21H, subfunction 59H) returns
unique error codes when serious problems, such as low-level I/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
Shortint
Integer
Word
Longint
REALS
Real“
Single
Double
Extended
Comp 1’
CHAR
STRING[n]

8-bit unsigned
8—bit signed
16-bit signed
16—bit unsigned
52bit signed

6-byte real
4-byte real
8-byte real
10»byte real
64-bit signed
1—byte character

BOOLEAN
POINTER

True/false
Typeless pointer

n-byte character string,
prefixed by length byte

" All rel/11$ will] [lye exception oftype real require a math coprocessor. b Integer values only.

0 . . . 255
~128 . . . 127

‘32768. . .32767
0 , . . 65535

~2147485648. . .2147485647

2913—59. .
1.5E—45. .

5.0E—324. .
1.9E—4951. .

—2E+65+1. .

. 1.7E+38

.3.4E+38

. 1.7E+508

. 1,1E4952

.2E+63—1

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
241-1 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 I/O
operation the function IOResult had to
be called, and then a variable, set by
die 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, CRITTESTPAS (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). CRITFESTPAS tests whether
Turbo 4.0 can detect the latter two
codes. It does the following:
- writes to printer LPTl 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 40 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 40. 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 + 65 +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 30 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 O'Lmer’s Handbook tells how to
use the Periscope debugger supplied
by the Periscope Company.

MAKE, a UNIX-type utility that am»
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 BE’I'I'ER PERFORMER
Compilation tests of two large Pascal
programs were run on an S-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 40, 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 5.0 VERSION 4.0

PROGRAM 1
Number of lines in program
Number of include files
Time to compile with disk cache (secs)
Time to compile w/o disk cache (secs)

Compilation speed w/o disk cache (lines)
Size of .COM and .EXE files (bytes)
Runtime (secs)
PROGRAM 2 ”
Number of lines in program
Number of include files
Time to compile with diskcache (secs)
Time to compile w/o disk cache (secs)

Compilation speed w/o disk cache (lines)
Size of .COM and .EXE files (bmes)
Runtime

Compilation speed with disk cache (lines)

Compilation speed with disk cache (lines)

” Program 2 loads and executes otherprograms, so avecution timings were not measured.

8,667 8,377
53 51
S6 18
89 59

9,286 27,923
5,842 12,887

48,428 50,536
18 15

41 20
12,783

5,300
24,558
N/A

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 21I-I
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 ACCURACYPAS 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 40 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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TURBO PASCAL 4.0
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 SH.

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...

0rYburMoney Back
You’ll write better Turbo Pascal 4.0 programs easier and faster
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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 30.

The program OPTZTESTPAS (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

PC TECH JOURNAL



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 5.0 programs, large pro-
grams and those containing in-Iine 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 5.0 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 5.0 version.
Conversion from Turbo Pascal 5.0 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 5.0 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 5.0. 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 5.0 return code of 011-! 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
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be acceptable, but it makes error
diagnosis for delivered production
code very difficult. Turbo Pascal 4.0
should return more comprehensive
error information.
To keep DOS critical error codes
straight, any user-supplied ‘error han—
dling should remap them into stan-
dard DOS error codes.
In 4.0, the length of a string can no
longer be referenced through the
zero character of the string, as shown
in the following:
xyz[0] := #0;

It must be handled as follows:
n

XyZ I: ;

Borland now sensibly states that sepa~
rarely assembled code is preferable
to in—Iine code within the Pascal
source code. During conversion be-
tween 5.0 and 4.0, all in—line code
must be checked line by line because
parameter passing conventions differ,
particularly for reals.

- The Turbo Pascal 5.0 statement to
find the segment address of the pro-
gram segment prefix (PSP) and then

Not
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TURBO PASCAL 4.0
assign it to a pointer variable might
have been the following:

PSP_P0inter := 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 Lise 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
f\/1icrosoft's C 3.0 (see “C Contenders.”
Marty Franz. February 1988, p. 32).

Linking assembly language .013]
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 .08) modules gener-
ated from Turbo C source code can be
linked into Turbo Pascal 40 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 DOCUMEN'I'ED
Improved organization distinguishes
the Turbo Pascal 4.0 Otwter’s Hand-
book from the version 3.018eference
Manual. The information flow is logi»
cal and designed to buic 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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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 BlX, 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.

Bar/and [ntematz'onal
4585‘ Scotts Valley Drive
Sea/is Valley, CA 95066
408/438-8400
’l'ur/Jo Pascal 4.0: $99.95; $39.93 for
registered licensees of earlier releases
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LISTING l: CRITTESTPAS
C 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;

((50+) C Debugging option on )
CC$T+) C Generate memory map info for debugging )

var
Lst, Floppy : text;
DOS_Error_Code : word,-
Keystroke : char;
_DOSRegs : Registers;
PrinLLine : stringl80];
Data_String : string,-
Dir_Record : SearchRec;

const
CR : char = #300;
LF : char = #SOA;

begin Ccrittest)

($10 C All errors will be checked by examining IOResult. )

Assign ( Lst,'LPT1' );
DOS_Error_f:ode := IOResult;
if DOS_Error_Code <> 0 then

begin
llriteln ( 'Assign, IOResult = ', DOS_Error_Code );
halt(0);

end;

Rewrite ( Lst );
DOS_Error_Code := iOResult;
if DOS_Error_Code <> 0 then

begin
uriteln ( 'Rewrite, IOResult = ', D0$_Error_Code );
halt(0):

end;

repeat

Hriteln ( Lst, 'This first line is printed with uriteln.l );
DDS_Error_Code := IOResult;
Printer_Error_Check (Dos_Error_Code);

until DOS_Error_l:ode = 0;
Close ( Lst );

Hriteln ( 'Press any key...‘ );
Keystroke := KeyiJait; C 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; C Write to a file or device )
Bx := 4; C Standard LST handle )
Cx := Length(Print_Line);
Ds := Seg(Print_Line[1]);
bx := ofs(Print_Line[1]);
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;

Hriteln ( 'Press any key...I ).'
Keystroke := KeWait; C Now get rid of it )

repeat C Test for critical error on Directory search )
FindFirst ( 'A:*.*', $3F, Dir__Record )7
C Note that error code is in 005 Error, not IOResult )
D05_Error_Code := DosError;
Floppy_Error_check (DOS_Error_Code);

until D08_Error_Code = 0;

llriteln ( 'First file on A: is ', Dir_Record.Name ):
Hriteln ( 'Press any key...‘ );
Keystroke := Keyuait; C Now get rid of it )

Assign ( Floppy,'A:' + Dir_Record.Name );
DDS_Error_Code := IOResult;
if DOS__Error_Code <> 0 then

begin
uriteln ( 'Assign, IDResult = ', D05_Error_Code );
halt(0);

end;

repeat
Reset ( Floppy );
DOS_Error_Code := [OResult;
Floppy_Error_Check (DOS_Error_Code);

until DOS_Error_Code = 0;

repeat
Read ( Floppy, Data_5tring );

DOS_Error_Code := IOResult;
Floppy_Error_check (DOS_Error_Code);

until DOS_Error_Code = O;
Writeln ( Data_5tring );
close ( Floppy ):

(SH)
end. Ccrittest)

LISTING 2: SAMPUNIT. PAS
C A sample unit used by the program CRITIEST.

Copyright (c) 1988, Ben Myers )

unit sampunit;
interface
uses Crt, Dos;

function Keyuait : char,-
procedure Printer_Error_Check ( Code_To_Check : word ); -
procedure Floppy_Error_Check ( Code_To_check : word );

implementation
(C$D+) C Debugging option on )
(CSTQ C Generate memory map info for debugging )

C function Kelait : char;
Hairs 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 Kewait;
var

Key1, KeyZ : char;
begin CKeWait)

while not KeyPressed do; C Hair for keystroke )
Key1 := ReadKey;
if Key1 = #0 then Key2 := ReadKey;
KeyHait := Keyi;

end; CKeyuait)

C procedure Printer_Error_Check ( Code_To_Check : word );
checks for and initiates recovery on printer. )

procedure Printer_Error_check;
var

Keystroke : char;
begin CPrinter_Error_Check)

if Code_To_Check <> 0 then
begin C Only if error code is not zero )

Hrite ( 'Printer error ', Codejojheckzlo,
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' Y to Continue N to Stop.‘ );
repeat ( User takes corrective action, and responds )

KeyStroke := Keyuait;
until Keystroke in [ 'Y', 'y', 'N', 'n' ];
Hriteln ( ' ', Keystroke );
case Keystroke of

'N', In' : halt (0);
end; C case Keystroke )

end; C Only if error code is not zero )
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 : uord );
var

Keystroke : char;
begin (Floppy_Error_Check)

if Code_To_Check <> 0 then
begin C Only if error code is not zero )

Urite ( 'Floppy error ', Code_To_Check:4,
' Y to Continue N to Stop.‘ );

repeat ( User takes corrective action, and responds )
Keystroke := Keyilait;

until Keystroke in [ 'Y', 'y', 'N', 'n' J:
Hriteln ( ' ', Keystroke );
case Keystroke of

'N', 'n' : halt (0);
end; C case Keystroke )

end; ( Only if error code is not zero )
end; (Floppy_Error_Check)
end. (of unit san-ptest)

LISTING 3: OPTZTEST.LST
program optztest;
const

Max_Vector = 2;
Constants = 5;

var

i, j, k, l, i2, 32, k2 : integer;
93, h3, i3, j3, k3, i1», i5, j5, k5 : integer;
i6 : byte;
[Vector : array [0..2
lVectorZ : array [0..2
lVector3 : array [0..2

begin (optztest)

._. of integer;
of byte;
of integer;uL

—
l

OPTZTESTW:
ZEDA:0000 CALL SYSTEMS)
ZEDA20005 MOV BP,SP
2EDA:OOD7 SUB SP,0202

i := 5; C Test arithmetic identities )

ZEDA:OUOB MOV Hor‘d Ptr [00A2],0005

ZEDA:0011 Mov AX,[00AZ]
2:»:0014 ADD ”.0000
ZEDA:0017 nov r00A41,Ax

superfluous

r H idiv 1;

2EOA:001A MOV AX, [00A2]
ZEDA: 001D CUD superfluous
ZEDA:DO1E MOV CX,000‘| ; "
ZEDA:0021 lDIV CX ; "
2EDA:0023 HOV [00A6] ,AX

l:=i"l;

2EDA:0026 MOV AX, [DUAZJ
2EDA:OOZ9 XOR CX,CX ; superfluous, but
ZEDA:OOZB SHL AX,CL ; does SHL, not IMUL
ZEDA 2 OOZD HOV [OOAB] , AX

i2 := 1; ( Test strength reduction )

as your data base
can take you? '

MDBS lll®can
take you further.

on 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 a 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-tomany, 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 111 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 111 can take
you. Call 1—800/344—5832 or 317/463-2581.

Technical specifications
@ - records/data base—unlimited

0 fields/record—32,767 . max
db ® db size—4GB - records/set

(file)—unlimited 0 fields/index
In S —52, 767 - indexes/record—
—_ 2,500 - access codes—65,555
p0. BOX 248 0 plus performance tuning,
Lafayette, IN 47902 significantly reduced storage

requirements, clustering, multi
1‘800/344'5832 user, multiple language l/Fs
317/463-2581 MDBS III is a registered trademark of

mdbs, lnc, VAX of Digital Equipment Corp.
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DATA ENTRY NETWORK

DELETE

Featuring - Standard RS232 Serial Asynchronous ASCII Communications
. 48 Character LCD Display (2 Lines 01 24 Each)
- 24 Key Membrane Keyboard with embossed graphics
- Ten key numeric array plus 8 programmable function keys
- Optional RS422 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 125 lbs.
- 5 x 7 Dot Matrix lont with underline cursor
- Displays 96 Character ASClI Set (upper and lower case)
- Optional Bar Code Wand (shown)

EUmPUTERVlSE, mc.
302N.Winchester - Olathe.K366062 - (800)255—3739 - TELEX705337

TURBO PASCAL 4.0

CIRCLE NO. 118 ON READER SERVICE CARD

EraphiE TM
Publication

quality graphics
on yourlBM® PC

VTE TM
DECTM VT100NL52

and Tektronix
4010, 4014, & 4105
Terminal Emulator

- 20 smart user-defined keys
- large text scroll back butler
- 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
- ANSll extensions to VT100 for

multicolor text
- scrolling VT100 window on

graphics screen
$150. Site and source code

licenses available
MOST HARDWARE IS

SUPPORTED

B-EDIT T”
Fast binary editor for programmers.

Only $29

urn-1.1mm“

- 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 .PlC 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.

Eden-H17: Endeavor-5 Earpnraflan
Route 4, Box 79 Kingston, TN 37763 (615) 376-4146
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ZEDA:0030 MOV Word Ptr [ODAA],OOO1

1'2 :=2‘ i2;

ZEDA:0036 MOV AX,[UDM]
ZEDA:DD39 SHL ax,1
2EOA:0033 HOV [OOAC],AX
k2 := 4 * i2;

; SHL instead of lMUL

ZEDA:003E nov AX,[00AAJ
2EOA:0041 nov cx,oooz ; SHL instead of IMUL
ammoou. SHL AX,CL ,- --
eschews nov [OOAE],AX

lVectorlO] := 1; ( See how subscripts are handled )

ZEDA20049 MOV Hard Ptr [00C3],0001

Nectar-[i2] := 2; C i2 remains 1 )

ZEDA: OO4F MOV Dl , [00M]
ZEDA:0053 SHL Dl,1
ZEDA:0055 HOV Hard Ptr [BROOCH ,0002

IVector [i2] := 2;

ZEDA:0058 NOV 01, [00M] ; No reuse of offset
ZEDA:005F SHL DI,1 ; or subscript
2EDA:OO61 HOV Word Ptr [Dl+OOC3],OOOZ

IVectorlZ] := 3;

ZEDA:0067 HOV Word Ptr [00671,0003

i3 := 1 + 2; ( Test constant arithmetic )

ZEDA:0_'0'6VDL MOV Word Ptr [00341,0003 ,- Constant folded

B := i3 + 3; C Test constant propagation )

2EOA:0073
ZEDA:0076
ZEDA:0079

irov Ax,rooel.1
ADD AX,0003
nov [00861,AX

; No propegati on

( Test corrmon subexpression elimination )

ZEDA:007C HOV Hard Ptr [00881,0006

93 a: i3 * 33 * k3:

ZEDA:0082 MOV AX,[0086] ; Con'lnon
ZEDA:0085 IMUL word Ptr [0088] ; expression
ZEDA:ODB9 ADD AX,[OOB4]
ZEDA:OOBD NOV [0080] ,AX

h3 := (53 * k3) div i3;

ZEDA:0090 MOV AX, [0036] ; Conn-ion
2EOA:0093 lHUL Hord Ptr [0038] ; expression
ZEDA:UO97 cm not eliminated
ZEDA:0098 lDlV Hard Ptl‘ [DOB/d
ZEDA:OO9C NOV [0082} ,AX

for i4 := O to Max_Vector do C Test invariant code motion )

zeoamoor XOR AX,AX
ZEDAzfloM MOV [008A] ,AX
ZEDA:00A4 .IHP EMA (00M)
ZEDA:OOA6 INC Word Ptl‘ [008A] ; Good !

;Good!

lVectorZEi4] := j * k; ( byte array )

250mm» HOV AX, [00M] ; invariant j * k
ZEDA:00AD IMUL Hord Ptr [00M] ; not removed from
ZEDA:OOB‘1 MOV DI,EOOBA] ; loop
2EDA:OOBS MOV [DHODC9] ,AL
ZEDA:OOB9 CMP Hord Ptt‘ [003A] ,+UZ
zeoamoae JNz mAé (00A6)
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for M := 0 to 2 do
begin

2EDA:0000 XOR AX,AX
ZEDA:0002 NOV [00“] ,AX
ZEDA:0005 JMP WEB (00GB)
2EDA:00C7 INC Mord Ptr [003A]

lVector3Ei/J := il. * lo; ( strength reduction )

ZEDA:00CB MOV AX, [003A]
ZEDA:00CE HOV CX,0002 ; SKL replaces lMUL
ZEDA:00D1 SHL AX,CL ; "
2EDA:0003 HOV DI , [003A]
2EDA:00D7 SHL 01,1
2EDA:00D9 MOV [DHOOCC] ,AX

lVectoeiA] := IVectorZEiA] + lVector3ti4]:

2EOA:0000
2EOA:00E1
ZEDA:00E5
ZEDA:00E7
ZEDA:UOEB
ZEDA:00ED ADD AX, [DHOOCC]
ZEDA:00F'l HOV DI,[008A] ; IVectorZIild
manners MOV [Dl+00E9],AL ; on Left side

nov Dl,[OOBAl
nov AL,[DI+00C9]
xoa AH,AH
nov Dl,[008A]
SHL 01,1

,- lVectorZEilo]
; on right side

end ;

ZEDA:00F9
2EDA:00FE

CMP Mord Ptr [OOBAJ,+02
JNZ 3+8? (00C7)

j5 := 0; ( Look at code for simple loop )

ZEDA:0100 XOR AX,AX
2EDA:0102 MOV [008E] ,AX

k5 := 10000;

2EDA:0105 MOV Hord Ptl' [00C0],2710

repeat
k5 := k5 - 1;

2EDA:0103 MOV AX, [0060] DEC [OOCO]
2EDA:010E DEC AX would be simpler
ZEDA:010F HOV [COCO] ,AX : “

55 := j5+1;

2EDA:0112 NOV AX,[008E] ; INC [003E]
2EDA:0115 INC AX would be simpler
ZEDA:O116 NOV [003E] ,AX ; "

i5 := (k5 * 3) div (1'5 * ConstantS);

ZEDA:0119 HOV AX, [005E]
2EDA:011C HOV CX, 0005
2EDA:011F IMUL CX
ZEDA:0121 NOV BX,AX
ZEDA : 0123 MOV AX, [00620]
ZEDA:0126 MOV CX, 0003
ZEDA:0129 IMUL CX
ZEDA:01ZB CHD
ZEDA:012C lDlV BX
ZEDA:012E NOV [0080] , AX

Uses BX register

for tetrporary
storage

until k5 = 0;

ZEDA:0131 CMP Hord Ptr [00C0],+00
2EDA:0136 JNZ 0103

’ new

Listings can be dozmloaded using PCTECl'ne, 301/740-8385,
Parameters- 2400/1200/300 bps. no paring 8 data bits, I slop bit.
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Especially if it’s about your product!

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:

It represents unbiased coverage of
your product by America’s leading
computer magazine!
It clearly discusses your products
features and capabilities!

M 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 lb. paper stock, in 4-color, 2—color or
l-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.

“ilk!“ ' M
my? ‘ "~-C 1.5NT(Z%L°UM1’~56‘ F . : VMPR ‘W EATLRES~ ANDoeylSEE"
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Before: “Who needs dbcummtatz’on?![mow what]did. I [bin/e.”

Announcing
the automatiqn of
documentatlon.

Canada (416)231-1270 ' United ndom Ul~554>0582 - Ilaly 2743970771 - Benmux 73-4 V4855 (Hol‘and) ' Scandinavia 7‘ 416166 (Norway)

Swulzevlana 42415656 . WES! Gelmany/Auslna 21746015 - Auslraha 02 327 8‘62 - Braz-I 1178510600 - France M1361 {10‘ B - P01|ugal2185098



I After: “I couldn’t have done it better myself9‘I dzd it myself 1f]say so myself I

Only from DataEase.
When personal computing was still
personal, documentation wasn’t a 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 a tool 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 lVllS requirements. Yet peo—
ple who don’t even know what documen—
tation is can create it quickly and easily

Total system documentation, including
all forms, reports, menus, relationships and
definitions, is created automatically And

01968 DalaEaselnIernalional, Inc

user manuals can be created just as easily
DataEase Developer outputs to Ventura
Publisher® and any word processing pro—
gram that reads ASCII 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 it is easy to use. And
The DataEase Family of Productsm
provides a total solution for end user
computing. From connectivity to data—
base to graphics.

DataEase Developer Because every—
body needs documentation but nobody
wants to do it.

Call 1-800-334-EASE
(in Connecticut, 374-8000) for more about DataEase Developer.

2:;DataEase
INTERNATIONAL—

v

Tools for the applications generation.
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DATA
MANAGEMENT

DATA MANAGERS AS
DEVELOPMENT T0018

RANDALL RUSTIN

The XDB
Dynamo
Ifspeea’, ease, and SQLpower are topprioritiesfor an
organization ’5 data management operations, then
XDBfits the hill. 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)~l)ased 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.

140

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
DBZ (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. 55) 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. 1t 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. F. Codd‘s
Rules for Relational Data rl/Ianage/s
(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
journals 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 3132: Compaq's Deskpro se-
ries: and the IBM PC/XT, PC/AT, or 100»
percent compatibles. On IBM machines.
it requires at least S12KB of memory
(640KB is recommended), a hard disk,
one diskette drive. and DOS 2.1 or
later for the single»user version (5.1 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 AH.

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 50-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-

APRIL 1988

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
X0132 to display the main menu. 11 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, in-
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 Entiy 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 painlessly to
develop an application by vvalking
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XDB DYNAMO
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 50 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
menustructured, prompt-driven
choices is retained internally by the
sysrem 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 closcs 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 tttple (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
. Physical data independence
. Logical data independence

10. Integrity independence
11. Distribution independence
12. Nonsubversion rule
0 = Yes 0 = Partial
” Lacks direct supportforprimmy leeys; will

adherefztlly in a scheduled new version.
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b Updates single table views
" Referentt'al 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

Add 900 records to an empty database table 59
Index table on two fields (7 bytes) 14
Document and tally codes from one column 7

. Mass change of one column (28 rows of 900) 6
Extract selected records to create a text file 1m
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AVERAGE, PRODUCTS REVIEWED TO DATE |:|

All times are in seconds.
All benchmarks were run on an IBM PC/AT (6 MHz) with 640KB memmy. The tests
were run in an 8MB partition on a CM] 20MB hard dis/e 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 (Extended Database System)
XDB Systems [I re.
7509 Baltimore Avenue
Suite 2 I 9
College Par/e, All) 20740
301/779-5486
CIRCLE 338 ON READER sumo: CARD

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
memoryg‘esident SQL engine that can
currently be accessed from C, Pascal,
and COBOL.
IBM PC environment. XDB runs on an
IBM l’C/XT, l’C/AT, or loo-percent
compatible with 312KB 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 211 for single-user versions and
MS-DOS 5.1 or later for multiuser
versions. XDB also is available for
other system environments—UNR \’
and XENIX.

XDB VITAL STATISTICS
>vwnwW:af-mmn»v“9......”i

i
5

Network support. The implementation
architecture allows XDB-SERVER to
run on any NETB[OS-compatible LAN.
Copy protection. Not copy protected.
Documentation. Provides tutorial and
guidance in these manuals: Installa-
tion Guide, Learning Guide, Users
Manual, and SQ]. Reference. Forms
til/Iaizdge)‘, App/[cations Programming
[met/ace (AH), Al’l Embedded
COBOL, AP] 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-rouse 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,
ClHASli, ASCII, and SYLK formats.
Distribution. XDB is available from
both vendors and distributors.
Price. The cost of XDB-SQI. is $495;
XDB‘COBOL, $395; XDB—C, $595;
XDB~Forms, $296; and XDB-Graph,
$69. Maintenance plans are available
at additional cost.
Support. Bulletin board, hotline be-
tween 9 am. and 6 pm. EST week-
days. and training courses.

—Rdudall Rus/uz

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
specification. 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 I 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 (# S % { } & ’ @) 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 I is a detail
report on the Authors file from the
sampl . 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 SQ]. state—
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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,-
norrcurrent 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 UHIX~based tools for
DOS including the Korn Shell, Vi, and AWK,
complete with nearly 400 pages ofdocumenta-
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 frilly compatible with the latest
Bell Labs‘ specs: $75.
MKS AWK and The AWK Programming Lan-
guage by Aho, Weinberger, and Kernighan:
$89.

uMortlce Kern Systems Inc.,
35 King Street North, Waterloo. Ontario,

Canada l‘iZJ 2W9 (519) 884-2251
UUCP: . . ,luunetltuatmathlmkslinquiry

BIX User name: mlts CompuServe User ID: 73260. 1043
tlh'S software runs under l‘lSrDOS 2.0 or later, Hot copy
protected. Prices quoted in US funds. VISA. MASTERCARD.
American Express. uurp, and purchase orders iotcr $200l are
accepted. Overseas orders please add SIS for postage and
handling, l‘lh'S is a registered trademark of t‘lorticc licrn
Systems Inc. Ul‘IlX is a trademark ofATStl Bell Labs. .‘lS-DOS is

a trademark of Microsoft Corp.
—
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TABLE 2: XDBMain Menu

KEY NAME DESCRIPTION

F1 Create/Alter
F2 Data Entry
F?) Interactive SQL
14 Reports
F5 Graphs
F6 Forms
F7 Men us
F8 Procedures
F9 Select Database

Utility Menu
Exit

Create tables, specify fields
Enter data, retrieve using QBE
Enter SQL commands
Create, edit, run reports
Present data in graphic format
Create, edit, run forms
Create, edit, run menus
Access XDB’s procedural language
Name new databases, select databases
Access utilities
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 5: XDB-SupportedData Types

NAME MINIMUM MAXIMUM STORAGE

Smallint
Integer
Float
Decimal
Money
Date
Time
Char
Varchar

—52,767
—2,147,483,647
—1.0E+500
_1015
_1015
1/1/1600
00:00:01
1 byte
1 byte

52,767
2,147,485,647
1.0E+300
101:;

1013
12/51/9999
24:00:00
1,500 bytes
1.500 bytes

2 bytes
4 bytes
8 bytes
8 bytes
8 bytes
6 bytes
5 bytes
)2 bytes
in 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 I’gUp 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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Fastdatabase develogment system
with _S_Ql_rbased b_QUERY

and Lotus 125 interface. . . M

Q“

C PROGRAMMERS- ,
We asked what you “ FAST . PORTABLE . ROYALTY-FREE
wanted in a database PROFESSIONAL SERVICES: In addition to 60 days of
development system and FREE technical support, we offer complete services to
we built It! get your development project going and keep it on
db_VISTA III'M is the database development system for track:
programmers who want p___,0werful _g_h1 hL___erformance Training Classes 0 Extended Support - Applications
DBMS capabilities and in any enVironment; Based on Development & C Prog . g Services . Consulting .
the network database model and the B-tree indexing . . . . . .——————_—o D ta 1) gn in} P M
method, db_VISTA 111 gives you the most powerful and a base 65‘ & Opt ization . roduct odification
efficient system for data organization and access. From We’re committed to making your database PTOlCCt :1 51103655!
simple file management to complex database structures HOW TO ORDER: Call us- we’ll help determine your
with millions of records. db_VISTA 111 runs on most needs and get you started. Add components as you need
computers and operating SYStemS like MS'DOS: UNIX, them. Ask about the new Lotus interface. . .Call today!
VAX/VMS and 08/2. It’s written in C and the complete ,
source code is available, so your application perfor- 11¢ db ‘ Vista Difference
mance and portability are guaranteed! With db_VISTA , H gr: performance jtbnsistemdevelbpm ac
111 you can build applications for single-user microcom- ‘ Relaggnrasl
puters to multi-user LANS, up to minis and even main-
frames. _ _ Acgfnsg Development

time

The db_VISTA IIITm Database Development System
I db_VISTA": The High Performance DBMS a db_QUERYx" The SQL ased Query.
The major features include: Provides relational view 'ofdb_VlSTA
' Multi-uscr support for LANs and multi-user applications.

computers. Structured Query Language ,
Multiple database access. C linkable. , *
File and record locking.

db_VISTA III'M Database
Development System

db_VISMI'l" 3595 . 5960

db_QUEflY $595 - 3960
db_REVISE" r595 - 3960
db_VISTA" File Manager Starts at 8195
WKS Library for Lotus 123 Starts at $195
When high quality data base applications with outstanding
performance are important to your company’s success:

CALL l-SOO-db-RAIMA
(that’s 1-800—327—2462)

In the UK call Systemstar Ltd. 0992-500919

RAIMN
COPPDFIATION

3055 112th Avenue NE, Bellevue, WA 98004 (206) 828-4636
Telex: 6503018237MCIUW FAX: (206) 828-3131

I r

- Predefine query proced adéhoc
' Automaticrdatabase recovery. queries “on the fly". ; ‘ ‘
- ii-ansaCtion' processing and logging: ' ' ' _
- Tlmestaniplng. ‘ > db_REVISE’“: The D , ,,
' Database consistency check utility. Restructure Program. ,
' Fast access methods based on the network O Redesign your database easily

database model and B-tree indexing 0 Converts all existing data toirevised design
' An easy-to-use interactive database access 3 ‘ 3

utility WKS Library for Louis '123. '
’ Fllc transfer utilities for importing/expon- C-linkable interface to-Lotus-

ing ASCitext and dBASE lI/lII files. , ' ‘
I A Database Definition Language patterned Operating systems: M

after C, ' ‘ XENIX, VMS, 05/2. _,
. Virtual memory disk caching for fast 0 C Compilers: Lattice, MiCrosoft, IBM.

database access. Aztec, Computer innovations, mm C.
r A runtime library of over 100 functions. XENIX, and UNIX. "

LAN systems: Licet, NeitWare, PC Net-
work, SCom, 5C0 XENIX-NTET, other NE'F‘

Ni); V;

BIOS compatible MS-DOS

All components feature royalty-free run-time distribution, sen
availability and our commitment to customer service. That’s why or-
porations like ARGO, AT&T, Hewlett-Packard, IBM, Northwestern ,_
Mutual Life, UNISYS and others use our products. ‘

PT4
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PHOTO 1: Detail Dictiomny Report PHOTO 2: Field Specification’ in Forms

TAIL! HMS:
8m“ WW:
morn LENGTH:

author
17 bytes

138 bytes

mu SIZE: 11?“
LAST unnn: 81/87/1988
no. 0? Him: 18

bytes
no. 0' IECOIDS: 988

Ul'lLlZfi'l'lol: 188.”:
MT“ SOURCE:
PMTICI'EII: n
fllfllfllll:
"MINI”:

HELD mm: m: LENGTH NULL "RH mm lfllll URL"! "RX URL“ BREW”:
CHOICE:

MSTJIMB - *
HISLIME
mnnnss
cm
sun:
21!
HORIJ'IIOIB
m_monx
socm._smulm
3109mm!

Iauthor
Iantllor1 a

character

character
character
character
character

state
zip

character

T l
Halker
Hillia-s
9995 Heat 7
Hill‘

elders
fllfred
18 Heat 55
Mfretl Bag

Elil l' MI: I:
1'30"":

tab le looliup

lf article collissioled. enter 1'. else enter F.

”ELI "ME: col
VALUE noun“: I lllrll'l' UALIDM‘IOI: y

RI
1853

MY
9998!

[c last. 1 l lcflrst.4 l

18878 16682
18m43483
18186959
NULL

9972693988
9998984714
998761683
lllllJ.

article Type: Category :
Depart-cot 2

Com is iooedi

[ category ]
{depart-ell l

Date doe! [dead I Date Ieceiued: [rec ]

art iclc state
11

TABLE: sywim issue
I FIELDS: 1 5

{J display report * '? select table N scroll display F2—

art_aoth sysqoerg
6 3 18

Sizes:
Esc-

1— 1'2"our mm vaumm:

Editorial:
Listings:

Total:

[I
[l
l]

Pay-eats: article: [p l
Bums: [
Total: It 1

ram mm mm
9:933-

The detail summary for the Author table is retrieved from
the system catalog (also called the data
ing verification of all specifications including field names,
data types, indexes, and minimum and maximum values.

dictionary), allow-
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 (8:). 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:

PROMPT 1 “Enter Volume:
PROMPT 2 "Enter number:”
SELECT volume, number,

SUM(cdit0rial_pg), SUM(listing__pg),
SUM(edit0rial_pg + listing_pg)

FROM ARTICLE

WHERE volume = &1
AND number = 8:2

GROUP BY volume,number;

CIRCLE NO. 234 ON READER SERVICE CARD

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
for standard deviation and variance;
mathematical functions XEXP, XLOG,
XLN, XPOWER, XSQRT, and XABS; and
string—handling functions XCONCAT, ,
XUPPER, XLOWER, and XLENGTI-l. 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

PC TECH JOURNAL



the database is defined and updated as
tables and fields are added. Insert,
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
56 SQI. 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

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

entered during form specification produces hidden commands that are

For more informatio
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”3339*
programming tools

*Clipper, FoxBASE+,
dBASE, QuickSilver

The UI Programmer
Ul is the first professional code generator; we
wrote U! 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 UI.

UI is a second generation. programmable pro-
duct — so your code comes out your way.
Application specific edits. for instance. can be
placed in the UI ‘tempiate' which controls the
generation. Edit the screen appearance until it
‘Iooks 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.

WallSoft
The Computer Aided Software

Engineering Corporation
233 Broadway. Suite 669. 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
VDII“, 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:
SYSAUTI'I 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-
leyel data management commands for
dealing with cursor-addressed, single-
record-at-atime 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 MEMRESLIB. 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 IBM 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 ComputerBooks

Available wherever books andsoftware are sold.
Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad T148.

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 challenge 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 windowingenvironmentmakes 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 of‘fer 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.

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 Revelations dictionarybuilderallows
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-touse-painter

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

Revelatio
3633 136th Place, SE Bellevue, WA 98006

O

gm

Two Park Ave., N.Y., NY 10016
Offices: NewYork. Boston. Philadelphia. Atlanta. Chicago. Los Angeles. San Francisco.
NOTE: Advanced Revelation is compatible with the lBM PC-AT IBM PS/Z, Compaq and other 100

percent lBM Compatibles.
Advanced Revelation and Application Processor are trademarks ol Cosmos, Inc... a subsidiary of
Revelation Technologies, Inc. dBase III is a registered trademark.
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XDB DYNAMO
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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, The Inside View
on

Windows 2.0/386

PROGRAMMING WINDOWS is your fastest
route to great applications using Microsoft’s new
MS-DOS Presentation Manager: Windows 2.0 and
Windows/386. Charles Petzold has packed his book
with reference data, programming techniques, and
dozens of C programs and utilities. More than 800
pages of information to help you: get the most out of
the keyboard, mouse, and timer I work creatively
with icons, cursors, bitmaps, and strings I take ad—
vantage of child window controls I incorporate key—
board accelerators I master the Graphics Device
Interface (GDI) I even get a head start on program-
ming for tomorrow’s OS/2 Presentation Manager.
PROGRAMMING WINDOWS —you know it’s
authoritative because it’s from Microsoft. $2495

Microsoft Press
Hardcore ComputerBooks

Available wherever books and software are sold.
Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad T148.

Book Code 86-96049.
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XDB DYNAMO
In the cursor-stabilityr 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
Ll ll

INPUT OUTPUT

Ll U
INTERRUPT

XDB DATABASE

User programs interface to the XDB
memory-resident engine, XDBRES, via
a large library of functions. MEMRESLIB
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 failedapplication 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 corn-
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 Coclds 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
logicall,’ 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 <c01umn-list >

C

Pascal
“The most rock-solid C compiler in the industry. Superb

technical suppon and portability.
Gordoh Eubanks, Symantec—Q&A (386).

“It simply works. with no trouble. no chasing strange bugs. and
excellent warning and error messages a professional
product.“ Robert Lerche. Bay Partners.

“For large-scale software development.the highest quality C
compiler available on the market today. Pragmas are great.
Quality of support is exceptional."

Randy Neilsen. Ansa —Paradox (DOS, 05/2).
“15% smaller and 15% faster than Lattice C."

Robert Wenig, Autodesk —AUTOCAD.
“Our software is running anywhere from 30 to 50% faster than

when compiled under Lattice." D. Marcus, .V‘Iicronetics.
“Best quality emitted code by any compiler I've encountered.

Often amazing."
Bill Ferguson, Fox Soltware—FoxBase (386).

“We found that messages sometimes pointed out type mismatch-
es. incorrect-length argument lists. and uninitialized variables
that had been undetected for years [in UNIX 4.2 bsdl."

Larry Breed, IBM ACIS.
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mapping of variables to registers.
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(X0386)
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A Partial List of Optimizations
Common subexpression and dead-code elimination. constant folding.
retention and reuse of register contents. jump-instruction size minimization.
tail merging (cross jumping). short-circuit evaluation of Boolean
expressions. fast procedure calls. strength reductions. and automatic

Sun, Apollo, SGI,
8086-286, RT PC,
VAX, 370, 29000
Power Tools for Power Users
Ashton-Tate: dBase 111 Plus. MultiMatc; Autodesk: AUTOCAD.
AL'TOSKETCH (8087. '387. Weitck): Boeing Computer Services
(Sun): CASE Technology (Sun): CAD/CAM giant Daisy Sys-
tems Corporation ('86. '386. VAX): Deloitte Haskins & Sells:
Digital Research: FlexOS: GE: IBM: 4.3/RT. 4680 OS: Lifctree
Software (Pascal): Volkswriter Dcluxe.GE.\1-Write: Lugaru:
Epsilon: NYU: Ada-Ed; Semantcc: 0&A: Sky Computers:
IProduct names are trademarks of the companies indicated.)
(408)429-6382 Since 1979.
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INCORPORATED

903 Pacific Avenue. Santa Cruz. CA 95060

The Clear Choice for Large
Programming Projects _ Pc Tech J.
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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.

Referentz'al tnregrtn' 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
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inventory. Consisting of three ASCII
files (Authors, Articles, and Issues), the
PC Tec/J_/our1ml 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 [scars
review (see “Relational Power, PC
Ease," Fabian Pascal, December 1987,
p. 74). Specifications (for example, who

The XDB data manager
pac/eage 2'5 50flexible that
any develeper can write an
interface to the engtnefront
any language.
—_—

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 IS 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 imr
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 <tabIe-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 applications 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-entiy lbrms.

This data manager overall per-
formed more quickly than any other
data manager reviewed in this series
(see figure I). 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. ,

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. E

Ram/all Rus/in is president Q/‘Algorz'tbmz‘cs
Inc, a consulting and software derielopmen/
firm based in New Yor/e. City.
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- m 1- P 111‘ investing in a dedicated network file server.
PC Interface connects you C to YO Orderyour $750 DevelopmentSyStem today.‘ ®

multluserUNIX SYStCm- Now you can experience the best of both worlds for just $750.
Imagine a software solution that gives your PC multiuser and That’s the special price of our 4-user PC-Interface development
multitasking capabilities. Transparently. Without leaving your PC system. (A $750 savings over the regular price.) To order, call
environment. Ian Jeter at (215) 452—2435 Or write for further information to:

You‘d have the perfect connectivity solution. Locus Computing, 3330 Ocean Park Blvd, Santa Monica,
You’d have PC-Interface from Locus Computing. CA 90405.
With PC-Interface you share information with other PC users. Join the more than 100,000 PC users who have found

Run programs from a centralized file system. Share peripherals PC-lnterface a low-cost, easy—to-use integration of the best of
and other output devices. Even access the UNIX host file the UNIX and DOS environments.
system directly Without the expense, complication, and com- And experience, first-hand, fl[act/S

Great ideas connectpatibility problems of most Local Area Networks. And without the joys of peaceful coexistence.

Circle No. 108 for Re»Seller, N0. 109 for End—User
© 1987, Locus Computing Corporation. UNIX is a registered trademark of ATGLT.
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PRODUCT
WATCH
Review and Updates

MANZANA MDI’3
Manzana Mz'crOsj/sz‘ems
Inc.

3.5-INCH BRIDGE-FILE
Sysgen Inc.

5.25-INCH BRIDGE-FILE
Sysgen Inc.

, 720m drives 3
$595, 144MB drives

, Miriam. CA 95035
800/821-2151“; 408/

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 5.5-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 S.25~inch dis-
kette drives will continue to represent
a significant proportion of installed
microcomputers.

As the PS/Z 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 5.5—
inch diskette drives. Two such units are
the Manzana MDP5 from Manzana
Microsystems Inc. and the Sysgen 5.5-
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 5.5—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, doubledensity 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
5.5-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 44 and 8 watts during disk
access, and 1.8 and 2 watts while idle.

All 5.5-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 1441l 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 50-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 36inch 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
CONFIGSYS file. The device driver re-
sides in memory, and allows DOS to
access the 5.5-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 acids the appropriate
line to the CONFIGSYS 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 5.5-inch
drive(s) installed, and a diskette format-
ting program. The formatting programs
work for 5.5-inch diskettes only; for the
original 5.25-inch diskettedrives, 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 I-lewletrl’ackard 110/150 for—
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mat, and in the 560KB 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 8:. This allows the
drive to be used with applications. such
as some backup software. that can only
access logical drive B2. When this op-
tion is in effect, any internal B: drive is
disabled, and the Allan/anti drive is lim—
ited to using diskettes formatted for
560KB 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 1/0 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 I’C/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 sofnvare.
Because the AT required installation of
the adapter card, the process was a bit
more involved, btit 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
5.5-inch drive installed as drive D:. On
the AT, equipped with two internal dis-
kette drives, two hard disks, and a RAM
disk, the 55~inch drive installed as 17:.
Files were transferred without a hitch
between an XT or AT and a PS/Z.
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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 configurzr
tion considerations, the amount of
technical information required, and the
usefulness of the software utilities sup-
plied by the vendors. If you require
more than one 5.5-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 5.5-
inch diskette drive to drive 13:, then the
Manzana unit has an advantage. If your
office uses Hewletti’ackard 110/150
computers, the ability of the Manzana
MDP5 to format and read diskettes in
HP format would make that unit a
logical choice.

Both systems are highly recom—
mended, providing a welldesigned,
fully functional 5.5—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/Z 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/Z. One such drive is Sysgen Inc’s

5.5—inch Bridge-File. Similarly. 55inch
diskette drives are being produced for
PCs, XTs, and ATs (see “Manzana MDP5
and Sysgen 5.5-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, 21 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 560KB and 1.2MB diskettes.
The drive works well, but not without
an odd quirk. Sysgen engineers as-
sumed a PS/Z would have a drive B:.
Therefore, the device driver maps the
drive into the highest drive letter avail-
able, F:. In the many PS/Zs 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/Z'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/Z 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 clear 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 05/2 device driver for
the first quarter of 1988.

Introducing the OpenEnderWIntelligent
Multi-Channe Communications Board forPS/2.
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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 CONFIGSYS file. The user
must supply information about the sys-
tem and run the reference disk that
came with the PS/Z to autoconfigure
the machine. Another utility, known as
VIEWCOM, 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 N 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 18 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/Z Model 50, 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/Zs, this product
supplies a workable means to establish
links to mainland computing.

—TODD BANNAR AND

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
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mainframe link, consider Attachmate’s EXTRA ! Connectivity
Software?M It’s loaded with the most powerful 3270 emulation
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and be sure to request a free copy of our Guide to
Advanced 3270 Connectivity—a complete look at
how today’s extended functions can make your
job easier. I-800-426-6283
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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 Quickly.
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:

0 Menus
0 Error Handling
0 DOS Interface
0 Context Sensitive Help
0 Screens, Windows
0 Forms, Data Input (optional)

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. M5005 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.
> OSIZ 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.
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C-Worthy Interface Library:
Object only ..................... $ 195
Form Interface Library add-on ..... $ 100
Object with Forms ............... $ 295
Object with Forms 8: Library Source . . .$ 495

Please specify compiler and version when ordering.

To Order Call

(800) 821- 2492
in MA (617) 337—6963

541-P Main Street, Suite 410
South Weymouth, MA 02190
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Aforumfor slowing solutions
to rec/mica!problems

lthough each new version of DOS
introduced 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 reseryed 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 5.3. 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
65,555. 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 (lBASE III 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]. 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-
grams 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 CONFIGSYS file. The significance
of allowing more handles than files is
explained later. The word at offset 52H
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 67I-I 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. St ‘angely 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 PSI).
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 nel 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
EEC, 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
IBMDOSCOM), which attempts to cal-
culate the block size in paragraphs for
the handle count in BX:

ADD BX,15 ,round up to paragraph
MOV CLA
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
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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; Compaq’s MS—DOS
version 3.51 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
IBMDOSCOM, be advised that patching
D05 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. 80 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 ban-
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 CONFIGSYS
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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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 65,555 handles
(which is caused by the above—
mentionecl bug in IBMDOSCOM) 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 5.5 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 CONFIGSYS 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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for AshtorrTate’s ClBASE 111 prus, 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 EXDB5 shown in listing 1. First it
shrinks its own memory to the mini»
tnum size, then allocates a block large
enough for 65 handles. In most cases,
this block will be allocated immediately
above the EXBD5 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 ClBASE can find this
block, EXDB5 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, EXDB5 calls the DOS Exec
function (48H) to load and execute
DBASEEXE, passing it the same com-
mand line received by EXDB5. Note
that at this point, the memory that will
hold the handle table belongs to
EXDB5, so it is not allocated to dBASE
by the loader.

The procedure that is executed
from within dams 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 dBASE, the process
from which the DOS call originated.
Therefore, when ClBASE 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 EXDB3 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 DBASEEXE 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: EXDBSASM
TITLE

COMMENT “
Convert
Hr i tten

EXDB3
Reserve memory for handle table, Exec
u/EXEZBIN after linking, name it .COM
by Ted Mirecki

ll

NHANDLES
USERINT EQU

EDU
66h

63

CODE SEGMENT
ASSUME

WORD PUBLIC 'CODE'
CS:CODE, DS:CODE

ORG
PROC
LEA
MOV
ADD
MOV
SHR
MOV
INT

100h
Exosz

SP,STACK
ax,sr
sx,15
CL,4
8X,CL
Au,4Ah
21h

;RESET STACK

;ROUND UP TO NEXT PARAG

;CONVERT TD PARAGRAPHS
;SHRINK MEMORY BLOCK

MOV
ADD
SHR
MOV
INT
PUSH
MOV
MOV
MOV
INT
POP

BX,NHANDLES
ax,15 ;ROUND up HANDLE TABLE SIZE
BX,CL
AH,48h
21h
os
DS,AX ;sec ADDRESS OF TABLE T0 DS
DX,NHANDLES
AX,2500h+USERINT
21h
[)5

;SET UP EXEC CALL:
;DX->FILE NAME
;BX->PARAMETER BLOCK

LEA
LEA
MOV
MOV
MOV
MOV
MOV

MOV
MOV
INT

DX,FNAME
BX,BLOCK
AX,DS
SEGI,AX
SEGZ,AX
SE63,AX
SAVSS,SS
SAVSP,SP
AX, 4300h
21h

;SAVE STACK REGS

;EXEC

MOV
MOV
XOR

.MOV
MOV
INT
MOV
INT
ENDP
DB
EVEN

SS,CS:SAVSS
SP,cs:SAv5P
AX,AX
DS,AX ;ZERO our m vecron
AX,2500h+USERlNT
21h
AX,4C00h
21h

;RESTORE STACK

;BYE-BYE

EXDB3
FNAME 'C:\DBASE\DBASE.EXE',O

;ALIGN TO HORD

;POINT TO END OF PROGRAM MEMORY

;LENGTH OF TABLE TD DX
;SAVE DS:DX IN INT VECTOR

;PUT SEG ADDRESS INTO PARM BLOCK

;NAME OF PROGRAM TO EXEC

BLOCK LABEL BYTE
DH 0
DH 80h
DH ?
DH 5Ch
DH ?
DH 66h
DH 7

dBASE Ill SEG1

SEGZ

SEG3

SAVSS
SAVSP

DH ?
DU ?
DH
LABELSTACK HORD

CODE ENDS
END EXDB3

COMMENT "

;ALLOCATE MEMORY FOR HANDLE TABLE "
USERINT EQU 66h

CODE SEGMENT
ASSUME

MORFILES
PUSH
MOV
INT
CMP
J8
CMP
JD

PROC
ES

21h
AL,3
EXIT
AH,3D
EXIT

MOV

INT
MOV
OR
JZ
MOV
INT
MOV
INT
POP
RET

MORFILES
CODE

21h
AX,ES
AX,AX
Exn

21h

21h
EXIT: ES

ENDP
ENDS
END

128 DUP(?)

LISTING 2: MORFILESASM
MORFILES.ASM calls DOS function 67H from Hithin

dBASE or other application.
Memory for new handle table must have been previously
allocated by EXDBB, its address & length saved in
interrupt 66H vector.
Written by Ted Mirecki
Convert with EXEZBIN after linking, name it .31"

BVTE PUBLIC
CS:CODE

FAR

AH,30h

AX,3500h+USERINT

AH,49h

AH,67h

:EXEC PARAMETER BLOCK
;INHERIT CALLER'S ENVIRONMENT
;FAR ADDRESS OF COMMAND LINE

;ADDRESSES 0F FCB'S IN PSP

;SAVE AREA FOR STACK REGS

;STACK

;MUST MATCH INT USED IN EXDB3

'CODE'

;GET DOS VERSION

;MUST SE 3.30 OR GREATER

;GET TNT 66 VECTOR TO ES:BX

;IS IT SET?
;NO: DO NOTHING
;RELEASE MEMORY BLOCK AT es

;NON USE IT FOR HANDLE TABLE

Listings com be downloaded using PC‘TECl‘ne, 301/7408383.
Parameters: 2400/]200/500 bps, no patriot 8 data bits, I slop bit.
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PETER C. COFFEE

OUTFITTING THE END USER

The Four-Point Foundation
An tnformattan ‘arc/ntectare” is based on a’ecz'stons about
systems, languages, catta 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 clients 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: a 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 0R AS 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 arrangeL
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 tfas 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 The Computer Solu—
tion, Dow jones-Irwin, 1985) calls the
“basic technology decisions." They are:

Xi ./ \ 4,2,: I.. ., aft/1,fWi “5% e

“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/Z 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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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-Tates
ClBASE 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 Bz—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 LPTl 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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marketplace.

6 0.
from

INNOVATIVE TECHNOLOGY, INC.
1000 Helcomb Woods Parkway
Suite 422
PO. Box 676370
Roswell, GA 30076

Call Today—
404/998-9970
Ext. 84

DELIVER PROFITABLE INTERACTIVE
VOICE APPLICATIONS QUICKLY AND

I The nitaAudioboard is a PC-compatible peripheral card
that puts you to work in the productive MS/DOS

I The nitaTools software with its full—function, C-language
applications interface lets you develop targeted, high-fidelity
voice applications as you shorten your development cycle.

I As a nitaOEM, you're backed by a
comprehensive support program
and extensive documentation.

mm and in” ,

0

w

arks of Innovative Technology, Inc
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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 1-2-5 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 11 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‘theshelf 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 COLI-
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 clown 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 corn-
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 corn-
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
com/Hater", rather than consciously em-
phasizing today's perspective of a ner-

u'orle. Ofsj’sfé‘lils, your answer might fol-
low the path of least resistance and
Wind up at a centralized system. Such
systems are *asier to specify and de—
velop, but the result may not be what
you want; it might cost you a lot to
find that out.

Peter C. Colfee is managing partner of
Solr‘ec'e, a developer and business com
[Jr/ling consul/ant, and is acute in Al and
distributed compu/ing applications for Hero-
space and educational clients.

'9-Track Tape
For Your

IBM PC/XT/AT“

from any 1600 bpi tape into your IBM PC/XT/AT or compatible with
Digi-Data’s 2000 PCTM. Transfer data at over 1 megabyte/minute,
in up to 64K blocks with our easy to use DOS/XENIX software.
Read entire tapes in EBCDIC or ASCII or select particular files.
Backup your data, either in mirror image or by individual files.

Let Digi-Data, with 25 years experience in the manufacture of
quality tape drives, resolve your data interchange, disc backup
or archival storage needs with a Digi-Data 2000 PC. Call us today
at (301) 498-0200.

Digi-Data also offers Series 2000 tape systems for DEC com-
puters. And our GIGASTORETM tape system provides DEC and
lBM PC computers with 2.5 gigabytes of storage capacity.

DlGI-DATA CORPORATlON
8580 Dorsey Run Rood
Jessup, MD 20794-9990

4 (301] 498-0200
Telex 87-580

—® . . . First In Value

In Europe contact: Digi-Data Ltd. 0 Unit 4 0 Kings Grove 0 Maidenhead, Berkshire
England SL6 4DP - Telephone No. 0628 29555/6 - Telex 847720

TM 2000 PC is a trademark of Digi-Data Corporation. PC/XT/AT are trademarksof IBM Corporation.
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Stop fooling around. It’s time to get hardcore about software. With Microsoft.
We’ll give you all the resources you want. Tens of millions in R&D fund-

ing. Along with one of the most elementary tools for thinking — a door,
which leads to your own private office. All backed by management that truly
does speak your language, because they probably helped write it.

We’re serious about software design. If you are, too, then apply right
now for one of these opportunities.

Software Design Engineers
We’re working on everything from compilers, operating systems, and net—
working to sophisticated graphics, powerful productivity software and more.
You could be, too, if you have programming experience and a background
that includes 68000, Macintosh“ Tool Box, Windows“, “C”, micro’s, 8086,
UNIX*/XENIX®, or MS-DOS®.

There are opportunities to work with our teams in systems, applications,
CD—ROM or languages.

If you qualify, Microsoft offers you an opportunity to live and work
where the quality of life is high and the cost of living is low — the beautiful
Pacific Northwest. Along with amenities such as a health club membership,
workout facilities and parcourse, plus an array of benefits.

To apply, please send your resume in confidence
to: Human Resources, Dept. SS—0488PCTJ,
MICROSOFT CORPORATION, 16011
NE. 36th Way, Box 97017, Redmond,
WA 98073—9717. We are an equal
opportunity employer. And no phone
calls, please. If we like what we see,
we’ll call you. w

a” ‘3’",

M"msofl”
©1988. Microsoft Corporation *UNIX is a trademark of AT&T Bell Laboratories. XENIX and MS-DOS are trademarks of Microsoft Corporation.

Macintosh is a trademark of Apple Computer. Inc.
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NEED IT FAST?
WANT TO KNOW MORE?

DON’T HAVE TIME TO
SHOP AROUND?

fyou’re like most system pro-
fessionals you’re up-to—date

about the products in the PC
marketplace. You’re aware of
brand and model differences, are
informed about connectivity and
compatibility problems, and you
shop for competitive prices and
fast service.
You’re also probably among the
many PC TECH JOURNAL readers
who purchase by mail. That’s
why we’re starting THE MART—
PC TECH JOURNAL’S First Class
Mail-Order Section.
Starting this month, and every
month hereafter, you’ll find the
products you’re looking for
advertised in THE MART—and
you’ll benefit from the fast
service and helpful support that
identifies PC TECH JOURNAL
advertisers.
If you’re ready for First Class
service, you’re ready for THE
MART.

INTRODUCING...

AST ADVANTAGE W/128K ...... $365
VIDO 7 VEGA EGA ............ $425
GENOA SPECTRUM.. ..... $295
FORTE PJ ..................... $875
INTERNAL HARD DISKS FOR THE AT"

SEAGATE USED BY IBM
PRIAM40 MB. ............... $1195
PRIAM 60 MB.. .. ..... $1395
RODIME2O MB, .. . ..... $595
RODIME32 MB.... ..... $695
COREZOMB"F”. ....$1195
CORESOMB'F"... ...... $1395
CORE 40 MB... . ...... $1795
CORE 56 MB. ............... $2595
CORE 7? MR YDQR

UNlock ALBUM “A”
$49.95 (Plus 34 ship/handllng

Faretgn orders :10)

' LOTUS 1-2-37"(1.A_ 1.x. 2.0)
' dBASE III” (1.0. 1.1. 1.2 a. PLUS)
- FRAMEWORK” (1.0, 1.1, II)
0 SYSTAT'" (1.3 a. 2.0)
' SPOTLIGHT” (1.0 a 1.1)

A

0 reflects quantity purcha

'HIJT" NEW PRUDU I

B 34 HTmm
B F. H112...”
B F. "II-0125M!)

° ‘5' "‘ EGANlEItICA’sj'
LOWEST PRICES

ARE EVEN LOWER NOW!!!
IBM XT 256K/1 Dr 120 MB
IBM )(T 256K/1 Dr./30 MB
IBM AT E‘2K/20 MB
IBM AT 5121030 MB
Compaq Desk Pro—1 128m Dr
Compaq Portable 256102 Dr
AST 6 PAK w:384 KiAdvantage
MCI MSC wr384K
Samsung/PGS Max 12 109/169
Princeton HX 12/E 435/535
Hercules Color Card/Monochrome graphic 150/299
Hayes 12008 WISW 349
US Robotics Courier 2400

SPECIALS

2250
2299
3895
3995
1699
1650 .

259/369
175

419

10 MR Harri nick 389

0 GRAPHWHITERI" (4.3 a 4.31) P E
' REALIA COBOL” (1.2. 2.0)

)EC VT-100NT-52, a Retrd High P9"
0. a Tektrontx 4010/4014 0 Drive SUbsuStB

DRIVE PE
Configuration Sta

rations, educational facilities
ind independent consulting

tore information call toll free

PERFORMA

the industry‘s recognized leader in High Performance 8
we performed extensive research and developed unmaf
field. Our products offer the COMPLETE solution.

XCELX "' —Switch from five frequencies including the stan
lZHMz. Uses reliable frequency synthesis to allow compat
with all IBM ATs including the TYPE 2 and Model 239 . . . .

Mil-Spec Crystals—The famous Ariel cyrstals. Choose fro
16-17-18-10‘20-21-22-23-24 MHz........................
FAST souffle—Microprocessor for 20-24 MHz speeds .
FAST RAM—For System Board 128K 120 & 100 NS .......

479
559
995
775
379

369/499
539

575/675

INTRODUCING
4CdST/2TM Complete

Forecasting
System

‘ Dr JMTR

18 for A1
ISA MC AMEX COD P0For marketing. planning. financial

andforecasting professionals:
I last to use menus utth onvscreen help .‘\ ' . ma“Z

laetlttiex \es, (0‘ \L
I \l(l\l ollen used lrirecasttng methods
I Popular \preadshcet interfaces
I Outstanding color graphics
I hut RAM—based program
I Iltoroughl) tested and numericall}

RICCUNIIL‘

I Fxpoiiential smooth
I Step-11m: and rohus

capabilities
I Macro language lor

applications
I Full documentation

Only: $351) Demo 1
4("aST/2X: includes a l
\ersion ol' the (‘cnsus'X
Only: 3595 Demo l
Both \ersions run on ”in '

UNlock DISK ”N0. 101"
$14 9 [Plus so ship/Iinnmmq

Foreign mum» stir

LOTUS 1-2-3'"
(LA. LA“. 2.0)

“Top Seller Series"
UNlocks individual

best selling programs
at a special low price!

9“”'\el‘(



=BYTE ——
CONNECTION INC.

BOTTOM LINE
DDICE BUSTEDS:

A vk ~k PERSONAL COMPUTERS at t *
AST PREMIUM 386 (20 MHz). Model 300 .. $3695
AST PREMIUM 286 (10 MHz). Model 80 ...... $1649
COMPAQ DESKPRO 386 (20 MHz), Model 60 $6049
COMPAQ DESKPRO 286 (12 MHz). Model | .. $2250
COMPAQ PORTABLE lll Model 20 .........
IBM PERSONAL SYSTEMS 2 . . . . All Models CALL
KAYPRO 286 (12MH2). 1.2 Fl. KB. SW.....
TOSHIBA 1100 PLUS (Laptop). .
UBM IV W/64OK. 1.2 Fl. 20 MB HD. K

i: * 1k PLOTTERS iv * *
CALCOMP 1043 (A-E) . .
CALCOMP 1044 (A-E
HI DMP 56A (A-E) ..
HI DMP 51/52 (C-D) .
HI DMP 41/42 (C-D). . .
HP Color Pro 7440 (A-B)
HP 7550A..............
HP 7475 (A-B, 6 Pen) . . .

D

IO LINE LP3700 (A-E).
IO LINE LP4000 (A-E) .....
ROLAND DXY-990 (A-B, 8 Pen) .....

‘k * * DIGITIZERS * i: *
CALCOMP 23120 (12 x12).
CALCOMP 91600 (44 x 60)
GTCO 11 x 11 (Opaque).
GTCO ...............
HITACHI 1.5 x 15 1000

SUMMAGRAPHICS ..
4 * GRAPHIC CON & MONITORS * 4
NEc .Ic-1402 s. GENOA SUPER EGA (so-7

CARD ..
MITSUBISHI 6922PLPK & ARTIST 1. .
HITACHI CM-2o73I3 & ARTIST 10/16
BNW151 (1024x1024)...
VMI 8825 (1024 x 30011).
ARTIST 1c (1024 x 768) .....
PHOTON (1024 x 512) 800 PLUS. .
SIGMA DESIGN GRAPHIC CARDS

SPECIALS OF THE MONTH
o CAD SYSTEM, AST1 MEG. 44 MB HD.

80287, EGA, MITSUBISHI xc141oc,
AUTOCAD RELEASE 9 CALCOMP 23120,

HI DMP 4o ...... ...56899
***SOFI’WARE***

AUTOCAD Release 9 . . . $2395
Other CAD Software. . . . CALL
Computer Associate, AIR. A/P. G/L. IIG . . Each $429
VENTURA Desktop Publishing S/W. . .. .. $625
Lotus ........ $325 Wordstar R4 .. $285
CYMA Med. Dent. Ortho. Chiro (Comp, Pkg)... .. $1625

* 1k at PRINTERS t i ‘k
HEWLETT-PACKARD SERIES l| .. . . .. $1749
OKIDATA LASER PRINTER .. $1549
ASTTurboLaser PRINTER ....... .. $3249
ALPS ........... .
BROTHER HR 40, WI $675
FUJITSU 2200 ... .... ..
NEC P6.......
OKIDATA193 + .
TOSHIBA P341e .

ARCHIVE 60 MB TAPE B/UP, W/Controiler . .
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 ZiffrDavis 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, 2125035447.
’Minimum quantity 500 reprints.
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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 . . .

0 Lowest price guaranteed
0 Latest versions

0 Huge inventory, immediate shipment
0 Knowledgeable sales staff

0 Special orders
0 30—day money-back guarantee

Over 500 brand-name products in stock—ifyou don’t see it, call!

LIST OURS
386 SOFTWARE
SBG-TO-THEVMAX NEW 75 65
ADVANTAGE 386 C DE PASCAL 895
DESQVIEW 130
FOXBASE+ 386
HIGH C-386
MICROPORT SYSTEM

V/386(COMPLETE)
MSWINDOWS/ClSG
NDPCOR FORTRAN-386 NEW 595
PHARLAP 386|ASMILINK 495
SCO XENIX SYS V 386 (COMPLETE) 1495
VM/ilBG SPECIAL 245
X-AM 595

ARTIFICIAL INTELLIGENCE
ARITY STANDARD I’ROLOG
MULIS P-B7INTERPRETER

595 C
NEW 895 835

799 679
SPECIAL 195

95 79
300

95 85
100 69
100 69

TURBO PROLOG
TURBO PROLOG TOOLBOX

ASSEMBLERS/LINKERS
ADVANTAGE DISASSEMBLER
MS MACRO ASSEMBLER
OPTASM
PASMSG
PLINKBGPLUS

295
150

NEW 195
195 115
495

BASIC
DB/LIB 139
FINALLY! 99 S9
FLASH-UP SPECIAL 89 75

75MACH 2
MS QUICKBASIC 99 65
QUICKPAK 69 59
QUICKWINDOWS W/SOURCE 99 89
TRUE BASIC
TURBO BASIC

TURBO BASIC TOOLBOXES

MOUSE PRODUCTS
LOGITECH SERIAL OR BUS MOUSE

W/P US, S TWARE 119 99
149
189
179 145
I99
239 189

WIPLUS, PAINT, CADD
W/PLUS. CADD PUBLMOUSE
W/PLUS, PAINT, PUBLMOUSE

MICROSOFT SER OR BUS MOUSE
W/EASY CAD 175
W/MS WINDOWS

PC MOUSE BUS W/PNT & POPUPS
PC MOUSE SER. WIPNT & POPUPS
SUMMAMOUSE 119 99

C COMPILERS
LATTICE C
MICROSOFTC 450
QUICKC SPECIAL 99 65
TURBO C

C INTERPRETERS
C-TERP
INSTANTC
RUN/C
RUN/CPROFESSIONAL 250 155

C LIBRARIES
C ASYNCH MANAGER
CvFOODSMORGASBORD
C TOOLS PLUS/5.0
C UTILITY LIBRARY
ESSENTIALCOMMUNICATIONS

COMMUNICATIONS PLUS
GREENLEAF C SAMPLER
GR A ‘ ‘0 M LIBRARY
GREENLEAF FUNCTIONS
MULTI-C
PFOR ‘
RESIDENTC W/SOURCE
TIMESLICER
TURBO C TOOLS
COBOL
ErZ PAGE
MICRO FOCUS

COBOL/2
COBOL/2 ' ‘ SET
PC—CICS 1
LEVELII COBOL
PERSONAL COBOL
OTHERS

MICROSOFT COBOL
MICROSOFT SORT
OPT-TECH SORT
REALCICS
REALIA COBOL

W/REALMENU 1
RM/COBOL

SPECIAL

RM/COBOL-BS 1‘
RM/SCREENS
SCREENIO
COMMUNICATIONS
ASCOM IV
CARBON COPY PLUS
CO-SESSION (2 USER)

SUPPORT
APPLICATION

SIDETALK
DEBUGGERS
ADVANCEDTRACILSG
PERISCOPEI .
PERISCOPEII SP Ch L
PERISCOPEIIIBMHZ SPECIAL
PERISCOPE III 10 MHZ SPECIAL 1
PFIX 86 PLUS SPECIAL
DISK/DOSIKEYBOARI) UTILITIES
ADVANCED NORTON UTILITIES
COMMAND PLUS NEW V. 2.0
DISK OPTIMIZER
FETCH
NORTON COMMANDER
PC TOOLS DELUXE
PDISK
VFEATURE
EDITORS

RIEF
W/DBRIEF

EMACS
EPSILON
REDIT
MKS Vi
MULTI-EDIT
PC/EDT
PMATE
SPF/PC
VEDIT PLUS

NE W

NEW

95
185
185
149
295
198
295
129

50
120

175
995
095
395

195
275
295
195
125
75
99

250
195
245
185

Terms and Polleies
- We honor MC. VISA. AMERICAN EXPRESS
No surcharge on credit card or (3.0.9. Prepayment by
check. Newor‘k State residents add applicable sales
tax. Ship ing and handling $3.95 per item. sent UPS

nd. Rush service available, prevailing rates.
' Programmer's Paradise will match any current nation-
ally advenised price for the products listed in this ad.
‘ Prices and Policies subcct to change without notice.
. Hours 9AM EST—7PM EST
~ We’ll Matchan Nationally Advertised Price
- Mull Omen include ”earphone number
‘Ask for details. Some manufacturers will not allow
returns once disk seals are broken.

Dealers and Corporate Buyers—Call for
special discounts and benefits!

1-800-445-7899In NY: 914-332-4548
Customer Service:
914-332-0869

International Orders:
914-332-4548

Telex: 510-601-7602
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FILE MANAGEMENT
BTRIEVE 245

XTRIIZVE
REPORTOPTION

BTRIEVE/N 595 455
XTRIEVE/N
REPORT OPTION/N 345

CBTRE ‘

C-TR E/R-TREE BUNDLE 650 519
D-TREE

DBC lll
DBC lll PLUS
DB_VIS'1‘A OR DB_QUERY 195

SINGLE USER W/SOURCE
MULTIUSER
MULTIUSERW/SOURCE

INFORMIX PRODUCTS
PHACT MANAGER
XQL
FORTRAN COMPILERS
LAHEY FORTRAN F77L EM/16 (595
LAHEY P .RSONAL FORTRAN 77 95 89
MICROSOFT FORTRAN 450
RM/I’I)RTRAN 595
FORTRAN LIBRARIES/UTILITIES
DIAGRAM‘ER OR DOCUMENT'ER
GRAFMATIC OR PLOTMA" ‘ 13
MAGUS NUMERICAL ANALYST 295.. , .M
SPINDRIP'I‘LIBRARY
SSP/PC

SPECIAL

GRAPHICS
ADVANTAGE GRAPHICS (C)
ESSENTIALGRAPIIICS
GSS GRAPHIC DEV. TOOLKIT
HALO
HALO (5 MICROSOFT LANG.)
METAWINDOW PLUS
TURBOWINDOW/C 9
TURBO HALO (FOR TURBO C) 9 79
MODULA-2
LOGITECH MODULA-Z

COMPILER KIT
DEVELOPMENTSYSTEM
TOOLKIT

SOLID B + TOOLBOX
STONYBROOK MODULA-2

W/UTILITIES 345
OBJECT-ORIENTEDPROGRAMMING
ACTOR 495
ADVANTAGE C-r +
PFORCE + +
SMALLTALK/V
SMALLTALK/VZBG

APPLICATION PACKS
OPERATING SYSTEMS
MICROI’ORT SYS V/A’I‘ 549
5C0 XENIX SYSTEM V 1295
WENDIN»DOS 99 79
OTHER MICROPORT.SCO.

WENDIN PRODUCTS CALL CALL
PASCAL COMPILERS
MICROSOFT PASCAL
PASCAL-2
TURBO PASCAL
TURBO PASCAL DEV. LIB.
BORLAND ADD-ONS

99
249
169

NEW 99 89
195

495
395
101)

NEW 200
50

300
259
100
395 289

CALL CALL

189
CALL

69

Program] er’s

LIST OURS
TURBO PASCAL ADD-ONS
ASCII TURBO GHOST WRITER

STARTER
COMPLETE

NEW 99 89
NEW 289 259

FEATURED PRODUCTS
NDP'FORTRAN-SSG — Fast globally optimizing
compiler (or the 80386. Use up to 4 gigabytes per
unit to generate programs, procedures and arrays A
full implementation of FORTRAN-77 with popular
extensions. Output i)s assembly language. (Requires
PharLaoASM/L NK , ,

ist: 595 SpeciaIPricetsms
SPINDRIFT LIBRARY-Collection of 150
callable subroutines for Fortran, that rovides
access to WINDOWS, DOS KEYBOA D. and
SCREEN. The windowing system allows an
unlimited number of windows to be defined on the
screen. each having its own color, cursor position
and border type. Supports automatic wrap andlor
scrolling.
List: 3149 Special Price: $129
PAN EL PLUS—~ Screen management library for
data display,'entry. and editing. Supports popsup
fields and windows, multi—line fields. horizontal and
vertical field scrolling. menus, help boxes, and
custom field validation. , -
List: $495 Special Price: $389
MKS RCS eRevision Control System manages
multiple revrsions of text files and program sources
code on DOS systems. Storage, retrieval, tracking
and branching text files are effectively managed.
List: $189 Intro Price: $169

AZATAR DOS TOOLKIT NEW 99 S5
DOS/BIOS St MOUSE TOOLS 75
FLASH-UP 89 79
METRABYTE DATA ACQ. TOOLS 100 89
SCREEN SCULPTOR 125 95
SYSTEM BUILDER 150

IMPEX 100 89
REPORT BUILDER 130

T»DEBUG PLUS V. 4.0 SPECIAL 45 39
W/SOURCE NEW 90 79

TURBO. ASM 99 69
TURBO ASYNCH PLUS 129 99
TURBO GEOMETRY LIBRARY NEW 100 S9
TURBO HALO 99
TURBO MAGIC 99 89
TURBO POWER TOOLS PLUS
TURBO POWER UTILITIES 95 79
TURBO PROFESSIONAL 4.0 99 79
TURBO WINDOW/PASCAL 95 79

SCREENS/WINDOWS
C-SCAPE
CURSES W/SOURCE CODE
GREENLEAF DATA WINDOWS

W/SOURCE CODE
HI«SCREEN XL
JYACC FORMAKER
JYACC JAM
MICROSOFT WINDOWS 99 65
MS WINDOWS DEVELOPMENT KIT 500
PANEL PLUS SPECIAL 495
PANEL/QC OR /TC 129
SCREENSTAR W/SOURCE 198
VITAMIN C SPECIAL 225

VC ‘ ‘ EEN 99
VIEW MANAGER 275
WINDOWS FOR DATA 295 CALL

W/SOURCE 590 CALL
ADDITIONALI’RODUCTS
ADVANTAGE VCMS
BASTOC

379
495

329
399

XENIX/UNIX SOFTWARE
MICROPORT & SCO PRODUCTS CALL CALL
ADVANTAGE C + + 695 6
BTRIEVE/N
DIRECTORY SHELL (286)
DIRECTORY SHELL (386)
EPSILON
FOXBASE+
INFORMIXP-RODUCTS
JYACC FORMAKER 5
JYACC JAM 1350

4KORN SHELL
MIC ROSOFTLANGUAGES
PANEL PLUS
RM/FORTRAN
WINDOWS FOR DATA

DAN BRICKLIN‘S DEMO PROGRAM 75 59
DEMO PROGRAM [1 1

DBZL
FLOW CHARTING II 229
MAGIC PC
MKS TOOLKIT 139
MKS RCS NEW, SPECIAL 189
MKS-SQPS NEW 495
NORTON GUIDES 100
PC-LINT SPECIAL 139 95
POLYMAKE 149 9
POLYTRON PVCS CALL CALL

RE-C 295 159
SOURCE PRINT 95 7a
TREE DIAGRAMMER 77 69

TM

A Division of Hudson Technologies, Inc.
42 River Street, Tarrytown, NY 10591



CANADA'S SOURCE
FOR C

Compilers . Utilities &Aids 0 Editors
Interpreters - De-Bugging Tools
File Access Systems 0 Graphics

(/7 - LSEice LE
Complete Line of Programming Development Tools

Full Service and Support - Fast Delivery
CORPORATE DISCOUNTS

(416) 449-9252/5
SCANTEL SYSTEMS LTD.

801 YORK MILLS RD., 201, DON MILLS, ONT M38 1x7

9’9

CIRCLE NO. 240 ON READER SERVICE CARD

/ \
Industrial Grade

80286 and
80386 Systems

24 MHz 80386 Motherboards
24/32 MHZ 80386 Turbo Cards
12/16 MHZ 80286 Motherboards
10/12 MHz 80286 Turbo Cards

Persoaa/ System 2 c/ozzes
Comp/eta systems avai/aa/a

16 MHz 80386 zlfot/Icrlmara’s w/Z MB RAM
Orr-aoan/fi‘am $125 7

Progressive Data
Management, Inc.

PO. Box 2653
656 Old Dixie Highway
Vero Beach, FL 32961

1-305-567-8221
Con/7117‘ l’aa/ MrCa/L Dealer/Distributor

K Inquiries Invited

Great Performances

, PM/CflEtS
5");—

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 801b. paper stock, in 4—color,
2-color or l-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;

MADE IN U.S.A.
5‘/4" DISKETTES

DSDD 0

29¢
each

- Liletrme Warranty
DSHD - Error Free

0 Sturdy Blank PVC Jacket
0 With Write Protect Tabs
0 With Envelopes
0 In Factory Sealed Poty Packs
SOLD IN LOTS OF 100

Double Side
25‘ 3%" DISKETTES SALE 99¢ each

(UNBRANDED) SOLD IN LOTS OF50

5&H. 3400. FIRST 100 OR FEWER DISKS. 53100. EACH SUC-
CEEDING 100 OR FEWEFI DISKETTES MINIMUM ORDER:
$25.00. Continental USA. Foreign Orders. APO/FPO,
please call. MI residents add 4% tax. C.O.D. add $4.00;
payment with cash. certr check or money order. Prices
subject to change.

School Purchase Orders Welcome
Call for FREE Catalog

mm.
(616) 452-3457 0 FAX: (616) 4524914
Michigan LEGO-6322466
Outside Michigan 1-800-256-0028 a

con.

1 4 CIRCLE NO. 238 ON READER SERVICE CARD
7

Precision Data Products" , .
P.O. Box 8367. Grand Rapids. MI 49518

CIRCLE NO. 147 ON.READER SERVICE CARD
PC TECH JOURNAL



UNLEASH YOUR 80386!
Your80386-based PC should run two to
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 1 6
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 1 167 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:
0 An increase in addressable memory
from 640K to 4 gigabytes using MS-
D08 or Unix.
0 A 1 2 fold increase in the speed of 32 bit
integer arithmetic.
0 A 4 to 16 fold increase in floating point

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 mW1 167. 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 bythe Phar Lap Tools. MicroWay will port
them to other 80386 operating systems such as
08/2 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 ofthe benefit of excellent code is a
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-386TM ............... $595
NDP C-386'“ ........................ $595

Micro
Way

MicroWay Numerics
The mW11671M is a MicroWay designed high
speed numeric coprocessor that works with the
80386. It plugs into a 121 pin “Weitek" socket
that is actually a super set ofthe 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/2O and MicroWay Number Smasher 386. It
combines the 64-bit Weitek 1168/64 floating
point multiplier/adder with a Weitek/Intel de-
signed “glue chip". The mW1167TM runs at 3.6
MegaWhetstones (compiled with NDP Fortran-
386) which is afactor of 1 6 fasterthan an AT and
2 to 4 times faster than an 80387.
mW116716 MHz .................. $1495
mW1167 20 MHz .................. $1995
Monoputer'M — The INMOS T8002O 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 meg1 . . .$1495
Monoputer T800-20 with 2 meg1 . . .$1995
QuadputerTM 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/mW1 167 combination!
BiputermTBOO/T414with 2 meg1 . . . .$3495
Quadputer 4 T414-2O with 4 meg1 .. .$6000
‘lnciudes 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

61 7-746-7341
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
Compaq, 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 users ....................... $795
AT8 — 8 users .......................$995
AT16 - 16 users ...................$1295
Phar Lap'M 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.
Phar Lap Tools ......................$495

PC/AT ACCELERATORS
287Turbo-10 10 MHz................ $450
287Turbo-12 12 MHz ................$550
287TurboPlus-12 12 MHz ........... $629
FASTCACHE-286 9 MHz ............$299
FASTCACHE-286 12 MHz ........... $399
SUPERCACHE-286 .................$499
MATH COPROCESSORS
80387-20 20 MHz ...................$895
80387-16 16 MHz ................... $495
80287-10 10 MHz ................... $349
80287-8 8 MHz ..................... $259
80287-6 6 MHz ..................... $179
8087-2 8 MHz ......................$154
8087 5 MHz ......................... $99

The World Leader In PC Numerics
PO. Box 79, Kingston, Mass. 02364 USA (617) 746- 7341

32 High St, Kingston-Upon-Thames, U.K., 01-541-5466
St. Leonards, NSW, Australia 02-439-8400
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PRODUCT CATEGORIES

HARDWARE 177, 178
ACCESSORY CARDS ............. 177

COMMUNICATIONS .............. 177

COMPATIBLES ................... 177

COOLING DEVICES ..............

GENERAL .......................

MASS STORAGE .................
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—
SOFTWARE 178, 184
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PC Tech Journal Classified Advertising Staff
One Park Avenue, New York, NY 10016

(212) 503-5115
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SCIENTIFIC ...................... 182
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STATISTICS ...................... 182

TERMINAL EMULATION .......... 182
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Advertising Rates and Information:
PC Tech Journal Marketplace

PC Tech Journal Marketplace is a special
economical section for product and service
listings.
Listings are grouped by category and sold by
column inches. Second color option
available.
Standard Directory Listings are also available
for a minimum of 3 issues at $220.00 per is—
sue ($660 total).

For additional information
call 212—503—51 15.

Stanley H. Robinson, Account Manager
(212) 503-5116
ME. CANADA — (OTHER THAN BRITISH COL). NY.
NJ. PA, MA. CT. VT. NH. RI. WV. MD. VA. NC. SC.
GA. FL. DC. DE
Ariane R. Casey, Account Representative
(212) 503-5172Advertising Director Sr. Advertising Coordinator
WA. HI. AZ. MT. NV. ID. ALL CALIF. NM. UT. CO.Kathryn I. Cumberlander Monica Dixon OR WY

Sales Manager Production Manager Lee J. Uniacke, 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

TMS 320 625
PC COPROCESSOR

BOARD
'40 MHz, 10 MIPS, Addressing256K
-1 Clock 16 Bit Multiply
- High Speed DSP, Graphics and
Numerical Analysis

- External User Bus for A/D & D/A
- Monitor Debugger & C Utilities
- Fractals, Rotations, & FFT Demos
' Source code included

$900 board & 32K
$1100 board & 256K
$150 TMS320C25 assembler

SYMMETRIC RESEARCH
15 Central Way, Suite 9, Kirkland, WA 98033

206-828-6560
CIRCLE 255 ON READER SERVICE CARD

72 DIGITAL l/O
FOR PS/2

MODELS 50, 60, 80
0 Parallel Expansion
0 72 HO Lines
0 Address Selectable

1-800-553-1170
nGUA TECH

INCDRF—‘DIRATED

478 E. Exchange St.. Akron, OH 44304
TEL: (216) 434-3154 FAX: (216) 434-1409

TLX: 5101012726

CIRCLE 267 ON READER SERVICE CARD

386
386 Motherboard ...... $999.00‘
386 Bare Sys......... $1299.00*
286 Board w/1 MB ...... $390.00
Opt. mouse/graphics ..... $65.00
Laser printer .......... $1499.00
60MB Internal Tape

Backup .............. $419.00
‘For a limited time get $100.00 for your
existing AT Motherboard.

Call Hitech Materials
(805) 964-3535

CIRCLE 266 ON READER SERVICE CARD

DIGITAL SIGNAL PROCESSOR
The Model 10 coprocessor board is based on
the 16/32 bit Tl TMS 32010 and is designed for
applications in communications, speech, in-
strumentation, and numeric processing. A 1K
complex FFT takes 90ms, Offered with onboard
12 bit 80 Khz AID and D/A. Continuous data
acquisition & playback option. Includes all
utility and applications software. $650 & up.
DALANCO SPRY
Suite 241 2900 Connecticut Ave, NW
Washington. DC 20008
(202) 232-7999

8MB FOR YOUR AT
* uses 1M X1 DRAMs
‘ 1 serial & 1 parallel port
' configured through software
' can be used as a base or extended memory
0MB - $495: 2, 4, 6 8MB CALL
ADVANCED CIRCUIT DESIGN
3932A 93rd Avenue SW
Olympia, WA 98502
(206) 352-4810

TECH MARKETPLACE
HOME OF THE
POWER BUYER

COMMUNICATIONS

RS-422
FOR PS/2

MODELS 50, 60, 80
Two Channel
Transfers to 256 K baud
Address' Selectable
Interrupt Selectable

1-800-553-1170
GUA TECH
INCORPORATED

478 E. Exchange St., Akron, OH 44304
TEL: (216) 434-3154 FAX: (216) 4344409

TLX: 5101012726
CIRCLE 266 ON READER SERVICE CARD

COMPATIBLES

Portable AT/386
HIGH CONTRAST ILLUMINATED DISPLAY

‘
IB

M
C

O
M

P
A

TI
B

LE

tie." a”? .
\i ‘.:-n:ezv~*zr.; 'WW
‘ BIG SAVING WAITING FOR YOU

THIS IS ONE OF OUR PRODUCTS
ASK FOR LATEST CATALOGUE

MAXTRON (818) 350-5707
1825A Durfee Ave. 8. El Monte. CA 91733

CIRCLE 269 ON READEKSERMICECARD
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COMPATIBLES

OLYMPIA" DISCOUNTS!
TURBO XT BASIC SYSTEM
. 4.77/8 MHZ W/PHOENIX BIOS
- 256K RAM EXPANDABLE ‘

TO 640K .. AT STYLE KEYBOARD
- XT CASE w/1 so WA‘I‘I‘ PS
- 360K FLOPPY W/CONTROLLER
- 10 MHZ OPTIONAL ........ADD $15.00
AS ABOVE W/MONO. MONITOR
& MONOGRAPHICS CARD ....$439.00
- 1 YEAR LIMITED WARRANTY

TURBO AT BASIC SYSTEM...$824.00
12008 INTERNAL MODEM .......$69.00
VORTEX EGA CARD (640‘350)..$99.00
ATI EGA CARD (800‘600) .......$189.00
SEAGATE 20MB HD
W/CONTROLLER....................$265.00

CALL FOR FULL PRODUCT LINE
Quantity Discounts Available

OLYMPIA MANUFACTURING, INC.

800-527-0806
CIRCLE 270 ON READER SERVICE CARD

PERIPHERALS
_

FastTRAP”
The pointing device of the future is here!

Ms».
- Two and three axts painting capability
- High resolution trackball for X and Y axis input
a High resolution fingerwheel for Z axrs input
- Use With IBM<~> PC's, XT's. AT’s and compatibles
- Three input buttons
0 Full hardware emulation ol Microsott® Mouse
- Standard PIS-232 serial intertace
0 Includes graphics drivers and menu generator
. Easy installation
.1 year warranty
I Made in the USA.
ONLY

$149.00
VISA and

LTS/C Corp.
319 South Limestone Street
Lexington. Kentucky 40508

MasterCard (506) 233-4155accepted (800) 372-7279
3-D TRACKBALL FOR IBMCIRCLE 271 ON READER SERVICE CARD

f

PERIPHERALS

9-Track Tape
Subsystem

MINISTREAMER'"
Now you can exchange data files
between your IBM PC/XT/AT
and any mainframe or mini-
computer using IBM compatible
1600 BPI 9-Track tape. Unit
can also be used for disk backup.
Transfer rate is up to 4 megabytes
per minute on PCs and compat-
ibles. Subsystems include 7" or
10 1/2" streaming tape drive, tape
coupler card and D05 or XENIX
compatible software.
Prices start at $2,995.

HUI-7L5THR Q
9621 Irondale Avenue
Chatsworth, CA 91311

Telephone: (818) 882—5822
CIRCLE 272 ON READER SERVICE CARD

CREATE A DISKLESS PC!
PC-ROMDRIVE allows users to create a “Diskless
PC" capable of booting a ROM—resident copy of
MS-DOS and/or user application programs. PC-
ROMDRIVE consists of a PC-compatible ROM/
PROM expansion board and the PC-ROMDRIVE
software. PC—ROMDRIVE is priced at $195 for
single units. Quantity discounts and OEM ar-
rangements available. MC/VISA
ALDIA SYSTEMS, Inc,
PO. Box 37634
Phoenix, Az. 85069
(602) 866—1786

Tech Marketplace
Standard Directory
Listings Available

Call (212) 503-5115

MAINFRAME TAPE SYSTEMS
Igr PC/XT/AT/PSZ and MAC_!

Our "Tape Connection" products can read and write your 9-track 1/2"
800/1600/6250 BPI magnetic tapes from mini and mainframe computer

.systems using your PC. We have developed dozens of transfer
programs and manufacture many models of tape controller cards

and cables. We sell hundreds of systems each month and offer our
customers the lowest prices, best service and technical support.

Call us today for the best price on tape drives from ANRITSU, ClPHER,
KENNEDY, and QUALSTAR. Dealer and volume discounts available!

1120 KAIBAB - FLAGSTAFF, AZ 86001
(602) 779-3§|§c1 - TLX 705609

LE 273 ON READER SERVICE CARD
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HARDWARE/PERIPHERALS—SOFTWARE/GRAPHICS

TECH MARKETPLACE
THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET

PERIPHERALS

SPEECH SYNTHESIS
SynPhonix: TRUE Unlimited Speech Synthesizer
for lBM~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 8 demos.
Can be programmed with BASIC and other lan-
guages. Prices start below $200.

_S_ynPhonix"
Electronic Speech Articulator

Artic Technologies
55 Park St. Suite 2
Troy. MI 48083
(313) 588-7370

NOVELL NETWORKING PRODUCTS
Workstations 286, 86
3 station network $4500 and up
Disk subsystems:
o 109Mb-$1795;183Mb—call: 244Mb—call
Add-on drives for NOS—2. NOS-4
o 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 bestselling 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.
PO. 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 8. compatibles. With source
code in Assembly 8. test program in C. Use
instructions as open. close. read. write 8 ioctl
to access your COM port data. Load driver
through configsys at boot up. $39.95 with
manual. s/h + $5.00. CA res. add $2.60 sales
tax.
HYTEC RESEARCH, lNC.
22324 Harbor Ridge Lane. #4
Torrance. CA 90502
(213) 320-4541

DATA BASE
MANAGEMENT

RT-DBMS
gal-Tim: Data Base
Managar for Fortran

applications

EFFICIENT - Transfers 10,000
records/second (50286 & hard disk).
ADVANCED — Customize data
structures, Program object-oriented
software. Use table driven methods,
SIMPLISTIC — Data transfers use the
Fonran “Common" Btock storage.
HELPFUL ~ RT-DBMS controls data
typing. storage and “Common“ blocks.
FLEXIBLE - Break large software
modules into small tasks. passing data
via RTvDBMS.
SUPPORTS - Microsoft. Ryan-
McFarland and Lahey Fortran,
"C“ version available soon!

Includes:
Ray-Ry Fro. Ran-Time Moo-r

Data Bus Manager
DIM But Editor

Dat- Nchlvlng Manager

$145.00 Includes shIppIng
use VISA 81 MASTERCARD

Ashley Software Englnesrlng
18219 228m Ave NE.
Woodlnvllle, WA @072
(206) 783-3768

CIRCLE 274 ON READER SERVICE CARD

TECH
MARKETPLACE . . .

Standard directory
listings available.
To place your ad

Call
(212) 503-5115

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 Into PC/XT/AT and PS/2.

- SPOT - Tratnable OCR program for madlng typeset documents.
- READRIGHT - Prstrainod OCR program for standard typewritten matarlals.
- SCORE -TraInablo OCR program tor processing bubble tom-Is.
- SCANNERS - Hewlett-Packard. Panasonic and Canon.

178
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- Dealer and volume discounts available! Call today.
1120 KAIBAB - FLAGSTAFF, AZ 86001

(602) 779-3341 - TLX 705509
CIRCLE 275 ON READER SERVICE CARD

Interactive Graphics 8 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
8 contour
Linear 8 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 (IN/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 30 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.
F and S Soltware
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 SLEd,
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 ....... 3 149.95

VS SOF I WARE
I’.(). Box 6158
Littlc Rr R wZZIG

® §()l-_’i"(>-.7( i
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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.
GlPS feature Analysis (microscope) $550 GIPS
Sourcecode $5000.
PC-Expand. Inc.
St. Kannikestraede 7
DK 1169 Copenhagen K. Denmark
Tel. +45 1 156800. FAX +451 939901
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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 8.
dot-matrix printer). All fully documented. Corn»
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) 5930683

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.
VISUAL HORIZONS
180 Metro Park
Rochester. NY 14623
(716) 424-5300

"”“ADULT SOFTWARE *’***‘
Watch these girls! Let your PC/XT/AT, Compat-
ibles 8. you have some real entertainment.
Games. graphics and more for adults only.
Volumes1 and 2 are $11.95 each ppd. Volume 3
$16.95 ppd. Conlidentiality assured Color or
graphics card needed. Must state and sign age
as over 21.
A03.
PO. Box 106
Marion, CT 06444

Tech
Marketplace . . .

Second Color
Option Available

For More Information
or to Place Your Ad

Call (212) 503-5115

LANGUAGES

FTL MDDULA-E
** 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 Module—2 Compiler for MSDOS Systems.
Includes: Compiler, Linker, Editor, 8087 support, and full Library sources
FTL Module—2 can create programs as large as your available memory.

Don't Delay Order TODAYI!
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Workman & Associates
1925 E. Mountain Street

Pasadena. CA 91104
(818) 791—7979

NETWORKING

PRINT BUFFER/SPOOLER
utility. 4 serial & 3 parallel

rte. Local/remote control.
0 38400 BAUD. Forms merge.

$59.95 (Foreign +$5)
TRUE MULTI-TASKING toolbox
for Turbo Pascal. Fast. & Easy.
Demand & Preempt. $89.95.!
MULTI—PROCESSING toolbox
for Turbo. (w/ NET BIOS aupt)
Modem/R8232 network. $149.95
l +$5 shgoging (+$10 foreign)
In Tx ad 8.x. VISA, M/C, COD.
For more info call or write:

Conversational Colpuiaer System
5371 Verbena Rd
San Antonio, Tx. 78240
Ph: (512) 692—0353

KEYCARD
ELIMINATOR

NOVELL ADVANCED NETWARE®
V2.03

86, 286. 286 nonded, SFT-1, SFT-2

SL 0 TB 0UND ?
FREE A SLOT IN

YOUR FILESERVER'

5 00
v MIC Visa 99 (Includes S A H)

or c o p ~79...
CALL FOR DEALER PRICING

NBS
NETWORK BUSINESS SYSTEMS
raoo owe Sum: 5601
Houston Texas 77057
713-751-9253 (Sales. Tech Suppori)
113483-4457 (Administraiwe Sales)
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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 8. 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 alford anything less than Noveil. We
otter quality Novell products and accessories.
last courteous service and competitive pricing
Ior 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

engineers bring
years oi 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 package $25 US ismvwna/nmlmgulmi
Manual or”), $15 us Aisoanilaclufar

AMXBS system $2195 US
AMXOG“ open!" an lny 8085/". ”186/89. 00286 lyulnm.

# KADAK Products Ltd.
206-1847 W. Broadway. Vancouver,

3.0., Canada V6J 1Y5
Emmi) 734-2796 Telex: 04-5561“

ease zoo. scope
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To Place Your Ad
Call (201) 503-5115
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PROGRAMMERS TOOLS

One-stop ROM Shop

When your application calls tor ROM support,
contact the professionals at ALDIA SYSTEMS.
We've been supporting Iirrr'nNare 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-L OCA TE, the original PC Iocater.

PC-LOCATE: Produce ROM-able code from
your “.EXE' tiles. PC-LOCATE assigns physical
addresses to the re-Iocatable image based on
user inputs. PC~LOCATE support the entire Intel
processor iamily 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 oi
non-volatile expansion memory and supports
most 28-pin JEDEC devices including EPROMS.
EEPROMS and Static RAMs.
PC-RO MDRIVE: Create a 'Diskless PC" that
can include MS-DOS and your application pro-
gram. "Autoexecbat' files are supported for
automatic program execution.

ALDIA SYSTEMS. Inc.
P.0.Box 3763-1 Phoenix. A1.

(602) 566-1786
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85069

Intelligent Front End”
DataPlex®

Enters - Reiormats - Transfers
New data entry software with
powerful file conversion—for PC/
)(T/AT & full compatibles.
- Super-fast keyboard entry into

dBASE/123/ASCII 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 8. writes dBASE, 123.

ASCII & many more
- Intelligent filtering during file

conversion
- Only $149. Sample available
This is a Breakthrough Product!

Tools & Techni ues Inc.
1620 W 121h St. Austin, TX 78703

(512) 482—0824 MC/ViSA/COD/PO
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MULTI-TASKING TOOLKIT
Write your '0‘ 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 972295892
(503) 241-8971

PROGRAMMERS TOOLS Category
continued on next page
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PROGRAMMERS TOOLS

FIRMWARE DEVELOPMENTAttn: Systems Developers . . .

LINK &
LOCATE

{IAdds exact
terminal emulation

. . . dynamically link exact terminal emulation to
your existing software. Every keystroke, every video
presentation, every printer function is reproduced LINK & LOCATE enables PC users to produce ROM-based
exactly.Writteninassembler, it conserves memory and firmware for 8086/87/186 from object files generated by
delivers unparalleled performance. popular C compilers, such as from Microsoft, Lattice and

Add Terminal Emulation to: Borland’s Turbo C. and MASM from Microsoft, Provides full
. Communications Software control of segment placement anywhere in memory. Sup-

TCP/IP & X.25 Gateways, etc. ports output of Intel HEX file for PROM programmers, Intel
LAN Environments OMF absolute Object file for symbolic debuggers and in-
INT 14 Communications Redirectors circuit emulators. Includes Intel compatible linker, locator,
Custom Applications librarian, hex formatter and cross reference generator. $350.

Migrate your hOSt software to micros - - - NEW! Includes utility to support PC based PROM
. . . without modifying keyboard and screen handling code. programmers.
Application program read the PC keyboard and write the
PC screen, through Add-a—terminal®, just like the real
terminal.

Over SOD'ggrmggial Emulationsgso egotosel E. S I S I EIUIS &. : , 3 AD , int, .mending ta a “I” [I SOF I WARE ‘a’Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler,
Perkin-Elmer, Prime, Televideo, Tl, Wyse, and More. 3303 Harbor Blvd, 011' Costa Mesa. CA 92626

Custom emmations aVailable- Phone (714) 241 -8650 FAX (71 4) 241 -0377 w 910-695-0125
ECONOMICAL VOLUME 3 BUNDLING PRICING AVAILABLE! C'RCLE 28‘ 0“ READER SERV'CE CARD

1-800-225-8590
surnames 719/593-9540 FAX: 719/548-1878 TELEX: 450236 ROM DEVELOPMENT TOOLS

CIRCLE 284 ON READER SERVICE CARD Link I'lllS-‘DOS and Intel object files to ROMable code. GeneLink
permlts Independent placement of each program segment for

T complete flexibility in memory layout. GeneLink links directl
NEWI, T L I B M 4 I o from object files to HEX or other formats, and is five to ten time:

faster than other locating tools.
V E R S I O N CO NT R O L S YST E M Genesis has been a major supplier of ROM development

Th 9 best [(9 eps g e Hing better! tools to major industrial customers like IBM and Boeing for over
The critics loved TLIB 3.0: “...packed with features... {1:3,:2::.:I::..::{;:::2::" Gem's ‘° p'°"'d° 'e"ab'e’ fas‘
[generates deltas] amazingly fast... [of 6 reviewed] the two . , _
best packages are Burton Systems’ TLIB and [a $395 pro- < . $525.“:'g;°fi:§:'gfi,$fi;fi;"gtgzw
duct], so designated because of their ease of use, abundance ‘ $355595 Ca". (415)954-9001-rx- 4993093 GENMS U,
of features, and ability to be configured...” PCTJ Sept 87 ' ’ '
“...has my highest recommendation." Ronny Richardson,
Computer Shopper Aug 87

0 Many new features! Expanded keyword support. Multi-line comments. 3M3 UPDATE FOR THE PC Easy Assembly Maintenance
Branching, for multiple development lines. Extended wildcard and list- UPDATE/PC IS a source maintenance program Debug. develop and maintain assembly lan—
of-file support; creates lists by scanning source code for includes. Can modeled on VM/CMS UPDATE. Also included guage taster and easier with PAL structured
merge (reconcile) multiple simultaneous changes and undo intermediate is an update-generator which works with most concepts. IBM/MASM compatible. Use more
revisions. Network and WORM optical disk support. Now even faster! PC editors to imitate XEDIT (UPDATE). Sup- powerful commands and new verbs, including:

, Includes Landon Dyer’s excellent public domain MAKE (with source). ports variable-length records. multiple auxiliary Ii. Select. Do. Leave and Include. $50.
. tiles, line# or sequence# modes. PC/XT/AT LANEY SYSTEMS. INC.PC/MS'DOS 2-X & 3-X JUSI $99-95 + $3 “7 V'sa/MC with 512K, DOS 2+ $75. or + 7.5%. 30ffice Park Drive. Suite 100

BURTON SYSTEMS SOFTWARE Monopole Systems. Inc. Little Rock. AR 72211
POB 4156, Cary, NC 27519 (919) 469-3068 ‘2 Gamma' Road (501)225-7755Weston. CT 06883CIRCLE 235 ON READER SERVICE CARD (203) 226-9229

#
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*Built in MAKE
*Up to 15,000 symbols
*Simplified segmentation

sea

*Generates smaller code! (no inserted NOP’s)
*Aummarically handles jumps out of range
*Harldles most ofMASM’s phase errors

622w
p112

EL
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OPTASM
$195

* .‘igMoln‘Si‘grzagufierrp ' 6004‘
282-0 64 (800) 833-3061

X 559215 , ‘ V _

- Unlimited look and feels.
. Easy prototyping of screen designs.
- Reduces system development time by

- Interactive screen building no coding.

SKYLIGHTStm 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

Character-mode only. $295. With graphics, 5750. Send for more information or demo disc:

“SKYLIGHTS paid for itself in the first week. All the other interface
development tools out there are just toys compared to
SKYLIGHTS." Jerald Feinstein, Vice-Pres, PLS/ICF. Wash. DC.

- Import screen images from CAO 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.

Ergosyst Associates, Inc.
910 Massachusetts St., Suite 602PCT
Lawrence, KS 66044 (913) 842-7334

o FAST B-Tree structure.
Open, Lookup, Insert, Delete,
Next Key, Previous Key.
Multiple indexes per data file.
Multiple keys per record.
Duplicate keys optional.
Fast CINDEX utility.
Variable-length data records.
Documentation & sample program.

NEW. . . only from:

7!%€€$p—G=fltr Systems, Inc.
PO. Box 851572 0 Richardson, TX 75085
(214) 669-4700
VISA/MC Accepted $129 + $6 S & H
CIRCLE 290 ON READER SERVICE CARD
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Remote Debugglng
DSD is the only windowing
symbolic source debuggeravail-
able in PC native and remote
versions with 386 support!

Host Target

5’ [mm]

ahaa
(213) 559-7015

SoftAdvanccs
10811 Washington Blvd., Ste. 205
Culver City. CA 90232
CIRCLE 291 ON READER SERVICE CARD

COMPLEX FILE I/O PROBLEMS?
Heap l/O: 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 I/O
Screen messages for your software in any
graphics mode. Characters that can be varied in
size and color on the fly. A called subroutine Ior
Quick Basic and the IBM Basic Compiler,
$29.95 + s/h for object module or$59,95 +
s/h for source module.
Com Tech Systems, Inc.
P. O. Box 968
Blue Springs, MO 64015
816—228-5239

HELP IS HERE}

ScreenLibTM

Send payment to:

Los Angeles, CA 90035

High quality libraries—
that don’t cost an arm and a leg!

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

& DataLibTM

$69.95 each!

VISA or MC orders:
Call (213) 836—5026
In California,
please add sales tax.

MASM and MIcrosoft C are trademarks of Microloft Corporatlon.
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‘C’ DOCUMENTATION TOOLS
SAVE hours of debugging and documentation!
Automatically Document the internal structure of
'0' 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 ‘0‘ programs.

- C-REF ($29) produces system/module XFIEFs
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 '0' programs
or ratormats them (incl. comment positions).

- 30-day money-back guarantee of satisfaction.
SPECIALII 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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scneeu 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
PO. Box 1304

West Chester, Pa 19380
VISA/MC (215) 644-4206

CALL FOR FREE DEMO
CIRCLE 294 ON READER SERVICE CARD

C St MASM TOOLS
VersiMAKETM

A full-featured MAKE utility that derives
your system's dependencies through
analysis of your C & MASM source files. No
more MAKE dependency tiles to maintain!

VersiMAKETM $125
VersiCREFTM $75

// Both $150

/ SUMMIT INFORMATION SYSTEMS, INC.
73 East Lane. Willingboro, NJ 08046 CIRCLE 295 ON READER SERVICE CARD

VersiCREFTM
A unique utility that creates a sorted Master
Cross-Reference of your entire system.
Handles 100+ C and MASM source files.
Full X-Ret or just PUBLIC symbols.

800-334-4096
(In NJ, 609-871-0202)
MCIVISAIAMEX
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m
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.
[(0 ports and much more.

BIOS SOURCE
PS/2 I AT ' XT l PC I 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 lull explanations Provides highly
descriptive data labels such as “video_mode"
and much more.
SOURCER 5 99.95
SOURCER w/BIOS Pre-Processor $139.95

To order or receive information just call!
800538-8157 x 811 800-672-3470 x 811

(outside Calif.) (inside Calif.)

V COMMUNICATIONS
3031 TischWay. Suite 200. Dept.T|

San Jose, CA 95128 - (408) 296-4224
PS/2. AT, )(T. 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 ofsegment
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
5] Oak Ave.

Richmond Hill. Ontario. Canada L4C GRS
(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 Angelcs 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 Waltaquadoc 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 ll/III. DBF files. Query. ap-
pend & update: multiple tables 8 virtual fields.
$74.95 Both for $99. $2.50 s+h per order.
Money order, cashiers or personal check.
Publishing Support Services
9222 NE 1395f.
Kirkland. WA 98034
206-998-0035

PASCAL-TO-C TRANSLATOR
Convert to UNIX and 08/2 using our 98%
automatic translation tools: units. strings. de~
nesting. all types. modules. I/O. 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
—

SCI/ENG GRAPHICS
OMNIPLOT [S] (screen graphics) & OMNIPLOT
[P] (plotter driver) provide integrated engineering/
scientific 2-D 8 3-D graphics with N0 PRO-
GRAMMING! Menu-driven. flexible. professional.
Choice of fonnats: 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 FFTNECTOR PROCESSING
The VECTOR87 library is written in assembler,
includes 60 routines to speed up your number—
crunching programs. uses 80(2)87 extensively.
PC 1K real FFI takes only 1.2 sec. Versions for
Fortran (MS. RM. Laney), C (MS. Lattice).
Turbo Pascal 87. $150 per version with source.
no royalties. Write for technical information.
VECTORPLEX Data Systems Ltd.
136400 Maitland Place NE.
Calgary. Athena. Canada T2A 5V5
(403) 2484250

SECURITY DEVICES

EVERLOCK
COPY PROTECTION
Designed for user-transparency, clone
compatibility 8. strength. It features:
- no need fordamaged media or l/0 plugs
- supports all Hard & Floppy disk formats
- file-sewer 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 N0 meter
counts Free info & demo disk available.

Az-Tech Software, Inc.
305 East Franklin
Suite A4A
Richmond. MO 64085

(000) 227-0644. . . (816) 776-2700

TERMINAL EMULATION

BARR High-Performance
RJE Workstations

CIRCLE 299 ON READER SERVICE CARD

BlT—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 awilable.
KEY-LOCK" security at about 1’2 BIT-LOCK cost.
MICROCOMPUTER APPLICATIONS
7805 S. Windermere Circle
Littleton. CO 80120
(303) 922-6410 or 7984683

STATISTICS
—

HATS! New Version 2.10
Full function regression. time series and lore-
casting program. Multiple regressions. includ—
ing stepwise. Non-linear least squares. ARIMA
models. transfer functions 8. intervention anal-
ysis. Exponential smoothing. spectral analysis.
Kalman filter. model Simulations and much
more! High—quality graphics to screen. plotter.
printer. 32008300. Visa/MC.
VAR Econometrics, Inc.
PO. 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 6,0001pm,
- special forms,
- line speed to 56,000 bps,
° dial-up or dedicated lines, and
- serve as a LAN gateway.

BARR/SNA RIE 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 intemai modems:
208AB, 201C, 9600.

I34 Barr Systems, Inc.
2830 NW 41 St. BIdgM
Gainesviile. FL 32606
800-BARRSYS or
904-371-3050

UTILITIES
_

Tech
Marketplace . . .
The comprehensive
guide to products
and services for

the MS DOS market.
To place your ad

Call
(212) 503-5115

CIRCLE 300 ON READER SERVICE CARD

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 suppon
- SPEEDPRINT’“ butter option
~ Requires N0 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
CIRCLE 375 ON READER SERVICE CARD
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continued on next page
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Hard Disk
Integration and
Partitioning Software
I For PC ATs, XTs and compatibles.
I Integrates virtually all 5% inch drives.
I Supports ST4IZ, RLL, ESDI and SCSI controllers.
I Flexible partitioning, with volumes ofany size.
I Spans multiple drives into a single volume.
I Includes trouble-shooting diagnostics.

Isuggested retail)

I Powerful, yet extremely easy to use.

EDITOR'S CHOICE
”Ifyou have to make a hard disk drive and controller
work together, . . . SpeedStor is a dream come true. "

”SpeedStor software makes installation
simple andpainless . . . its user
interface is ajoy to work with. ”

Used by major disk drive and PC manufacturers. 250,000+ units sold.
Now available through Sottsel dealers.

Muaid Analyzer

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.

With the Quaid Analyzer, you can:

SOFTWARE/UTILITIES

the tool
that created
CopyWrite

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.
Run until a memory location or NO port is
changed.
Protect your hard disk from accidental
destruction.
Analyze software without the source, even
when it uses countermeasures to thwart

Ammunition to conquer
your biggest problems!

with V-EMM
(8 megabytes)

without V-EMM
(640 kilobytes)

é.
a The Virtual Expanded Memory Manager

provides your EMS applications with up to
eight megabytes ol expanded memory.

0 It turns PC/AT extended memory into
expanded memory.

0 It turns hard disk storage into expanded
memory.

0 It’s compatible with most EMS applications,
including 1-2-3, Symphony, and Rellex.

0 Only $89.95. 30-day money-back guarantee.

Fort‘a Software
P. O. Box 396
Manhattan. KS 66502
(913) 537-2897
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VEMMTM

TECH
MARKETPLACE . . .

Standard directory
listings available.
To place your ad

Call
(212) 503-5115
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E STIIIIAIiE DIMENSIONS
A Mam Company

981 University Ave, Los Gatos, CA 95030, (408) 395—2688
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HARD DISK EXPANSION!
Disk Manager allows the installation ol 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.

@NTRFICH
_ 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 perlorms 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 detects. Interactive help. Excellent
error detection and isolation. $49.95 + ship.
VISA/MC accepted.

QNTRI—ICH
_ COMPUTER SYSTEMS INC.

ONTRACK COMPUTER SYSTEMS. INC.
6222 Bury Drive
Eden Prairie, MN 55344
(612) 937—1107 1-800—752-1333

tracing.

you.

ware modification.

1 o
o‘de‘

$99 U.S.
All orders shipped at
our expense within a
day. All major credit
cards accepted.

STILL RIVER SHELL, New Ver 2.36
ELEGANT lNTERFACE TO DOS Faster more
powerful version ot this popular DOS shell.
Find, copy. move, delete files in a law key—
strokes, "Tagging ’Find on name and text ’Full
Tree "User delined commands and more. $15,
shareware diskette. $39 complete with 160pp.
manual. MCNISA, 90—Day No-Risk Guarantee.
Bill White
P. 0. Box 57
Still River, MA 01467
(617) 456-3699

El 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-

@ Quaid Software Limited
Call (416) 961-8243

or write to:
45 Charles St. East
Third Floor, Dept. 602
Toronto, Ontario. M4Y 182

Ask about Disk Explorer the program that takes over
where Quaid Analyzer leaves off.
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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, llexible.
configurable, no h/w changes. RAM, EMS, and
AT extended memory versions incl. Not copy
protected. VISA. MC, volume discounts. No
PO’s w/o prior approval. $49.00
DATAMORPHICS LTD.
PO. Box 820
Stittsvitle, Ontario, Canada KOA 360
Or call (613) 831—0409

,185,
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UTILITIES

Compress Your Data 10X FASTERII
PKARC & PKXARC can significantly INCREASE DISK STORAGE CAPACITY
and reduce file transfer times!

0 PKARC & PKXARC can compress your files even smaller and up to
TEN TIMES FASTER than the other ARChive program.

0 Data encryption capability too! Not copy protected.
0 “PKARC/PKXARC is the system to use.” -Dr. Dobbs Journal of Software Tools
0 “Lightning-fast”, INFOWORLD

PHqrc Inc.Only $45 + 3.50 s/ h. WI res. add 5% sales tax.
7032 N. Ardara Ave., Glendale, WI 53209 (414) 352-3670
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AT’s DON’T NEED 360KB DRIVES
The 1.2MB drive has long been known to READ but NOT reliably

WRITE on 360KB floppies. With “CPYATZPC” 1.2MB drives CAN
reliably WRITE 360KB floppies saving a slot for a second hard
disk or backup tape. ”CPYATZPC” [Not Copy Protected] offers
the preferable SOFTWARE SOLUTION.

- NO software or hardware modification
0 A 360K drive is NOT required
- “CPYATZPC” program MAY reside on hard disk
' Runs on IBM PC/AT and COMPATIBLES

i.e. Compaq Deskpro 286/386. AT&T 6300 + ,
HP Vectra, Sperry PC/IT, Tandy 3000

Only $79.00 + $4.00 SIH VISA. MC, COD. UPS-B/R
ORDER TOLL FREE 1-800-523-8777

TELEX EZLINK 62873089 m

ARC is considered the industry standard archive
utility. It's the file storage method used by
PCTECHline. And PC WEEK called it "A sophisticated
and eminently useful product."

ARC automatimlly compresses stored data so it
takes up less space. And less modem transfer time.
mmmmmmependingontheldnd ldata.

All program sources are 57
included and it‘s not copy
Wed .....................

ARC
1880 System
w Enhancement

Associates
2i New Street. Wat-m. Novkrsry intro-tam) 4mm
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Dealer Inquiries Invited
MICROBRIDGE COMPUTERS

655 Skyway #125
San Carlos, CA 94070

CA 415-593-8777
NY 212-334-1858
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MISCELLANEOUS/ BAR CODING

READ AND PRINT BAR CODES
Fast. reliable data entry into your software as if
train your keyboard. Internal unit for PC. XT, AT,
PS/Z-NBO. RS—232 unit for DOS and non—DOS
systems (including all PS/Z), Stainless steel
wands and laser interfaces. Powedul bar code
and text printing soltware with formatting flex-
ibility.
Seagull Scientific Systems
601 University Ave, Suite 150
Sacramento, CA 95825
(916) 386—1776

BAR CODE &
MAGNETIC STRIPE

READERS
for the IBM PC & PSI2

Simple & quick installation
No additional software or port

Metal wand & case
Also available:

Bar code printing software
Magnetic stripe encoders
Units for other computers

& terminals
GSA pricing available

TPS ELECTRONICS
4047 Transport Street
Palo Alto, CA 94303
Telephone: 41585668315

Telex: (Graphnet) 371-9097 TPS PLA
FAX: 4158563843
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BAR CODE READERS
NOSSOFTWARE CHANGES REQUIRED
PC' :

0 IBM PC/XT/AT. PS/Z. CLONES
u TANDY10008X/1200/3000/4000
c ZENITH 138/148/151/158/248
- EPSON EOUITV I 8. III

TERMINALS:
- WYSE 50/60/75
- KIMTRON KT-7/PC
I CONTROL DATA VIKING 721
o TANDY DTIOO
0 PIS-232

PC/MS DOS BAR CODE PRINTING SOFTWARE

RESELLER DISCOUNTS AVAILABLE
AMERICAN MICROSYSTEMS1110 s. AIRPORT CIRCLE. SUITE 140

EULESS. TX 76040
(817) $71-$15 TECH MARKETPLACE . . .

the comprehensive guide to products and services in the
MS DOS market.
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BAR CODING

BAR CODES
MADE EASY

C B-SSREADER‘

PERCON® E-Z-READERTM
FAST 0 ACCURATE ° RUGGED
NO SOFTWARE CHANGES with PC/
XT/AT and PSI2, ATST 6300/7300.
Wyse 30/60/85/PC/AT, Kimtron KT‘7/
PC. Link PCTerm/MCI IMCB, TeleVIc
PCSl/905/955 & DEC VTZZO key
boards. mum-user RS—ZBZ interfaces.

- Immediate shipment
0 Free phone support
0 2-year warranty
- Bar code printing software

available

Details or Questions? Call us.
(503) 344-1189

2190 W I llh Ave, Etlgt’ITP. OR 97402
A LEADER IN EAR CODE READER ENGINEERING

BUSINESS
OPPORTUNITIES

CASH FOR YOUR PROGRAMS
No gimmicks. No fees, We don‘t want YOUR
money. We'll pay YOUI We're looking for a few
ORIGINAL, well-structured PC/MS~DOS pro
grams to buy. All categories except educational
and games. Here is your golden opportunity to
cash in on your ideas. Write for submission
agreement. Quick response.
CASH BUYER
SOFTWARE PROCUREMENT DIVISION
PO. Box 91073
San Diego. CA 92109

PC TECH JOURNAL
MARKETPLACE is a
special economical
section for product and
service listings.
Listings are grouped by
category and sold by
column inches.
Second color option
available.
Standard Directory
Listings are also available
for a minimum of 3 issues
at $220 per issue
($660 total).
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COMPUTER
INSURANCE

insures your computer. Sateware
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, PO Box 02211
Columbus, Ohio 43202
800-848-3469 National

4 262-0559 Ohio6 -
CIRCLE 384 ON READER SERVICE CARD

DATA
CONVERSION

FILE
CONVERSION

EXPERTS
7-17,"

Ten 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 anyone.I
Try us. Since l979.

CIRCLE 385 on READER SERVICE CARD

TAPE/DISK CONVERSIONS
Conversion services to or from over 1000 com—
puter systems:
0 Magtapes
0 Micro Computers
0 Mini Computers
0 Word Processors
0 Typesetters
Our conversion capabilities surpass most in the
industry.
PIVAR COMPUTING SERVICES, INC.
165 Arlington Hgts. Rd. #T
Butlalo Grove. IL 60089
(312) 459-6010

Tech Marketplace. . .
Second Color

Option Available
Call (212) 503-5115

For More Information
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PUBLICATIONS

IN‘X'I’US'rrrrrt1rrt . 'rt s”morn, .FREE!
Turn-key
'PC Systems
Handbook

1988 ,N EW E ll‘tt’l
I Save Time and Money
, OVEI 1000 Hald'IO'Ilnd " \
‘ Hardware and Soltware

Items at Speoal
IHIEIESI ID Technical
PC Users: NA Pages

Available Now

0 RS 232’1EEE 488 Networks
. Stepping s Servo

Motor Controls
- attggeatzeaPCs
. Rack Mtg aozee & noses

A How-to-Handbook that
enables you to configure the
BEST products Irom the world‘s l
leading FC hardware and
sottware vendors into risk tree
turnkey system solutions that ‘
meet your needs.

- Laboratory Autumatturt
I I MHZ A'I)
- DrgrtalScapesloEOO MHZ
. High Speed Bus Adapters
~ Wavetomr synthesizers
~ Data Loggers
- PC BusExpansaChassrs
0 And Much More

Toll Free Holline tor application
assistance and convenient one
stop shopping at competitive
prices. 100% Satislacttun
Guaranteed.

Cart or wtlta rm 2: FREEmam“marI vlrerltesearcllttt ‘
I 203'786‘515 II; F.O.Box§565,NewHaven, or 06536

I9:00 AM105.00 PM E.S.Tl Fax, 203 7865023 Telex‘ 9102501037 t
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SOFIWARE DUPLICATION

SOFTWARE
DEVELOPERS

' “NEW” PRINTED 3.5" SHUTTERS

CORPORATE
CUSTOMERS

Permanent Identification of your Company,
Information, or Products.

SOFTWARE DUPLICATION/PACKAGING
3.5” / 5.25" / HIGH DENSITY

WEST COAST TELECOM
CALL: (503) 620—1 888
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ACCESSORY CARDS

COOLING DEVICES

COMMUNICATIONS

ARTIFICIAL
INTELLIGENCE

BUSINESS

COMMUNICATIONS

DATA BASE
MANAGEMENT

EDUCATIONAL

ENGINEERING

EXPERT SYSTEMS

FINANCIAL

GENERAL

GRAPHICS

LANGUAGES

HARDWARE

COMPATIBLES

GENERAL

MASS STORAGE

SOFTWARE
MULTI/USER SYSTEMS

NETWORKING

OPERATING SYSTEMS

PROGRAMMERS TOOLS

PUBLIC DOMAIN

SCIENTIFIC

SECURITY DEVICES

STATISTICS

TERMINAL EMULATION

UTILITIES

WORD PROCESSING

PRODUCT CATEGORIES

PERIPHERALS

SECURITY DEVICES

USED EQUIPMENT

MISCELLANEOUS

ACCESSORIES

BAR CODING

BUSINESS
OPPORTUNITIES

COMPUTER
INSURANCE

DATA CONVERSION

PUBLICATIONS

SOFTWARE
DUPLICATION

SUPPLIES
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0f reader respondents who say 05/2 ls tn tlyelrfatare,
almost all say tt 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 08/2
or will they remain loyal to the mother
ship, D08? Will alternatives, such as
UNIX, mttddy the waters?

In an informal (nonscientific) poll
of PC ’l'ecbjozu‘nal readers, 30 percent
of the survey respondents say they plan
to dive right into 08/2. Two-thirds (67
percent) say they will never ttse it or
will wait for at least five years, in the
meantime continuing to use D08.
Three percent are undecided.

Almost no one is jumping ship
from D08: 95 percent of would—be
08/2 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 08/2 are
predominantly software developers
who count on IBM‘s new system taking
off. They want to be ready when clients
demand 08/2, they need multitasking.
and they want its larger address space.

“Multitasking will allow tts to
create accounting prog‘ams 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 08/2, such
as Reece Morrel jr., financial analyst
with Otasco in Tulsa, Oklahoma, have
big plans: “Imagine that running 08/2
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 08/2 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 fttll market
acceptance; others will wait for 08/2
itself to be debugged, receive network
support, or take fttller advantage of the
80386 microprocessor.

A SHY EYE TOWARD OS/2
The biggest reason respondents shy
away from 08/2 is that DOS satisfies
their needs: they do not require multi-
tasking and they believe D08 and its
extensions are adequate.

Many 08/2 opponents are guided
by pragmatism. They are holding off
from 08/2 because D08 has plenty of
low—cost software and 08/2 does not.

”Currently 08/2 lacks applications.
The question is not D08 or 08/2, bttt
(lBA8Ii, 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 D08 (training, software,
and hardware) to consider 08/2.

“OS/2 does not go far enough
toward providing a multiuser, multiA

Are you going to convert to
08/2 for business use?
Yes

50%

No

67%

Undecided
”3%

tasking. virtual environment,” says
David Pratt of CitiCOt'j)>I=T'l"I’s technical
staff in Santa Monica, California.

While Pratt opposes 08/2 because
it does not support multiple users,
others criticize it for requiring too
much memoty. Still others are looking
for 386 capabilities. “Failure to support
the 80386 processor (not just run on
it) is a fatal flaw in 08/2. 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
08/2 , . . 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 IRE Data Systems in San
Diego, California. Readers mentioned
more than 25 alternatives by name, it}
cluding Quarterdeck‘s DESQview, Digi—
tal Research Inc's Concurrent D08,
and XENIX with Locus Computing Cor-
poration‘s D08 Merge 386,

08/2, D08, 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 08/2 soon.
Most supporters are software develop-
ers, signalling that perhaps 08/2 might
be premature for the user market

Second, almost no one is pulling
away from D08 because of 08/2.

Finally, most survey respondents
are not convinced that 08/2 is the way
to go. As Michael 8er, software special»
ist at ItalCable U8A 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, 08/2
mttst outperform its competitors, and
08/2 software must outshine D08 soft-
ware before this group of PC Tech
journal readers fttlly accepts it. ma
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Finally, there’s an SQL that gets back to
BASIC. And COBOL. And C. And Pascal.

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

Now you can do both with XQL? the relational
data management system from the developers of
Btrieve.®

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

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

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

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

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

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

For more information, call from your modem
1 -800-444-4472 (8 bit, noparity, 1 stop bit) and enter
the access code NVXQLB.

For software solutions,
you should be seemg 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 IRMATM board)
between your PC and an IBM Mainframe, or (with Smart Alec”)
between your PC and IBM System 3x’s. Ifyou 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 3 10 1 (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 CASLTM
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:
d==I° Digital Communications Associates, Inc.
1000 Holcomb Woods Parkway / Roswell, Georgia 30076
1—800-24 1-6393

CRO\\T/\LK”
COMMUNICATIONS

‘ 4102.96
. seHO‘#Wfi/z

.0“
5Vs‘em m1 0‘65 AL COMWN 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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