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Terminal Emulation

That Works
For Everyone.

How can VAX managers
and PC users agree on VT220
emulation software? You might
call it a small miracle, but all you
need is one look at Reflection 2.

Reflection 2
works for managers.

When you standardize on
Reflection, two good things hap-
pen. Confusion disappears. And
productivity takes over. That's
because our powerful command
language lets you create com-
mand scripts for custom user
interfaces or perform complex
and unattended tasks. It lets you
configure your video for 132-
column display. Or remap PC
keyboards to conform to the
terminal layout you prefer.

If you're linked by a LAN,
Reflection supports you here
too. With Reflection you also
receive host-based file transfer
software, a costly option with some other emulation
packages. And our optional PLUS software automat-
ically backs up PC-user files on the host.

Reflection 2 works for PC users.

Getting started is a snap. An on-screen question
and answer session helps new users connect to the
host in minutes.

Only Reflection lets you do two things at once.
Bounce from the VAX to a PC application quick as
you can say “hot key” And at the same time, Reflec-
tion can be running in the background. A VAX file
might be streaming out of your printer. Or a PC file
could be beaming up to your VAX.

VAX managers and PC Users both like
what they see in Reflection 2.

And if you ever get stuck, there’s immediate
telephone support at no extra cost.

Reflection 2 works for everyone.

Now, for the price of ordinary emulation soft-
ware, you can put Reflection 2 to work. Because
Reflection performs every task you could want and
offers choices no other package can match. Reflec-
tion 2 costs just $199. Or, get automatic backup
capability with Reflection 2 PLUS at $249.

Ask about our aggressive quantity discounts.
Try Reflection 2 for 30 days. If you're not completely
satisfied, return it for a full refund. For all the details
and to order, call 800-8PC2VAX (800-872-2829).

Walker Richer& Quinn, Inc. ﬁ

2825 Eastlake Avenue East, Seattle, Washington 98102, (206) 324-0350, Telex 311743 WRQUR
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ore graphics terminal
for your money

HDS2000 Terminals. $795 to $1595.

The new HDS2000 alphanumeric and graphics terminals
give you higher resolution, better emulation and more in-
novative features for your graphics dollar. Offering uncom-
promising performance and the industry’s best value has
made Human Designed Systems the largest independent
supplier of graphics terminals.

The HDS2200 alpha, HDS2200G medium-resolution, and
HDS2200GX high-resolution graphics terminals start with
full emulation of the DEC VT220, Tektronix 4010/4014,
and Retrographics terminals, then add powerful enhance-
ments designed to increase your productivity. Pages of al-
pha and graphics memory, multiple host communications,
mouse and digitizer support, an extra large fifteen inch
screen, razor-sharp video, a one year warranty—we’ve in-
cluded all of the features that have made Human Designed
Systems famous.

Unique in the industry, the new HDS2000 Series offers a
full range of terminals for all your applications. You can up-
grade from one terminal to another if your requirements
change. From VT220 alphanumerics to 1024 X 390 or
1024 X 780 resolution graphics, only Human Designed Sys-
tems produces such a wide range of terminals, at such af-
fordable prices, with the emulations and features you need.

Human Designed Systems leads the graphics terminal indus-
try by giving you higher resolution and more performance
for less money. See the quality, flexibility, and value our dis-
play products offer. Call toll free today for a free trial.

Call 1-800-HDS-1551 X 377

HDS

human designed systems
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HDS, HDS2000, HDS2200, HDS2200G, HDS2200GX are trademarks of Human Designed Systems, Inc. DEC, VT are registered trademarks of Digital Equipment Corporation. Tektronix is a registered trademark of
Tektronix, Inc. Retrographics is a trademark of Retrographics, Inc. According to a leading market research firm, only DEC, Hewlert-Packard, Tektronix, and IBM shipped more graphics terminals than Human
Designed Systems in 1985. © 1986. Human Designed Systems, Inc. 3440 Marker Street, Philadelphia, PA 19104. In PA call 1 - 215 - 382 - 5000.



SWITCHING TERMINAL
TERMINALS. SWITCHING.

Get Connected With An Equinox Data PBX.

An Equinox Terminal Network lets you connect your Network for your needs. And all of our Data PBXs are fully
terminal to any async RS-232 computer, modem or printer compatible, so they can be expanded and networked to
with a few keystrokes. No more cable swapping, A-B accommodate growth and protect your investment.

switches or moving between terminals.

Low-Cost, Easy Installation.

Equinox terminal networks cost under $100 per con-
nection and are protocol transparent. “Plug and
play” wiring accessories, menu-driven configura-
tion and on-line “HELP’" make installation a snap.

Network Growth With Compatible Products.

Whether you have a few terminals or thousands,
we have a Data PBX to create the right size Terminal gz

Find out why thousands of terminal users rely on an
Equinox Data PBX for terminal networking. For more
information, an on-site demonstration or to find out
about our 30-day no-risk free trial program,

Call 1-800-DATA-PBX.

In Florida call (305)255-3500.
_ Equinox Systems Inc.
12041 S.W. 144th Street
Miami, FL 33186-6108.

Equinox is a registered trademark of Equinox Systems Inc.

MDX .
8-16 Lines DS-15

DS-5 4
24-960 Lines 24-1320 Lines

EQUINOX

Smart Connections For Dumb Terminals.
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The SmarTerm Theory of Software Evolution
What Really Happened to the Dinosaurs?

hey were replaced with
advanced new species.

After you've tried SmarTerm terminal
emulation software, you'll think other
PC-to-minicomputer communica-
tions links are as advanced as . . .
dinosaurs.

SmarTerm gives your PC exact
feature-for-feature terminal emula-
tion, error free data transfer and
programmable softkeys.

SmarTerm already is known world-
wide as the leader in advanced
DEC*, Data General* and Tektronix*
terminal emulation software. Now
Persoft soars to greater heights with
these new product introductions:

NEW! SmarTerm 240 Version 2.0
features precise DEC VT241* color
graphics terminal emulation for
full-screen, four-color display of
ReGIS* graphics pictures!

NEW! SmarTerm 2392 emulates the
popular Hewlett-Packard HP2392*
text terminal!

NEW! SmartMOVE combines power,
ease-of-use, error-free file transfer and
exact DEC VT100 emulation in one
“smart” communications software buy!

SmarTerm and SmartMOVE are avail-
able through your local dealer. If you
would like more information about
SmarTerm or SmartMOVE, circle the
appropriate reader service number
below. Or contact:

Persoft, Inc.

465 Science Drive

Madison, WI U.S.A. 53711

Phone (608) 273-6000

Fax (608) 273-8227
Telex 759491
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. .
. .. The Natural Selection
*SmarTerm, SmartMOVE and Persoft are registered trademarks of Persoft, Inc. DEC, VT, and ReGIS are trademarks of Digital Equipment Corporation. Data General i1s a trademark of Data General Corporation
Tektronix is a registered trademark of Tektronix, Inc. HP is a trademark of Hewlett-Packard Company. ©Persoft, Inc. 1987. All Rights Reserved
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On Line Disk
Compression & Optimization

SQUEEZPAK
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Find the seven Ss.
Find room for ten 8s.

1111111112222
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77779999000

Now it’s easy to find the seven Ss
Now find room for ten 8s.

With SQUEEZPAK, the time you
invest in compressing and optimizing
your disk will be less than the time it
takes to read this ad.

1. Optimizes Disk Performance!
Performance-enhancing features
resulting from SQUEEZPAK
include unfragmented files, contig-
uous free space and packed files.

2. Single Disk Operation!
SQUEEZPAK performs compres-
sion and optimization on a single
disk, avoiding slow, awkward tape
transfers.

3. On-Line Transparent
Operation!
The disk is completely available for
other uses during SQUEEZPAK’s
entire compression and optimiza-
tion process.

4. VMS and RSX Operating
Systems!

Call Your Nearest SQUEEZPAK
Dealer For A Free Trial

* New England (617) 887-3656

® Washington (703) 684-4476

® West Coast (714) 553-8683

* Canada (613) 748-0209

Outside these areas: 1-(800)-267-3862
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CLEARPOINT

SUPPORTING
THE
COMPLETE
8000 SERIES
OF
VAX MEMORY

Highest Density, Superior Price/Performance, Proven Reliability, Comprehensive Support

¢ VBIRAM 10-128 MB Memory Upgrade for the VAX 82XX/83XX
* VXR8600 4-16 MB Memory for the VAX 8600/8650 Write or call for:

* VXR8800 16-64 MB Memory for the VAX 85XX, 87XX, and 88XX m Free User’s Manual

B VAX-Compatible
VAX and VAXBI are trademarks of 800 Series Brochure
Digital Equipment Corporation.

B New, 20- Clearpoint Product and
VBIRAM is a trademark of Clearpoint, Inc. e PAES p

Customer Service Guide
; B 60-page Designer’s Guide to Add-in
Memory

99 South Street * Hopkinton, MA 01748

ENTER 100 ON READER CARD CLEARPOINT INC. US.A. 1-800-CLEARPT Telex: 298281 FAX: 6174356184

Massachusetts 617-435-5395/435-2301
Europe: Clearpoint Europe B.V. Tel: 31-23 273744
Telex: 71080 FAX: 31-23 273382

If my memory serves me right... it must be Clearpoint.




Introducing
A Printing System
That Can Turn
Your MIS
Into A Hit.




PRINTSTATION

It’s not easy being a system
manager. Recently, [ was getting a
lot of user complaints about
problems with printing: slow
throughput, computer overload
because of complex documents, no
connectivity, application
incompatibility—overall
inflexibility. What could I do?
Change the system? No way! But I
did change the printer. Now I’'m a
hero. Thanks to Talaris.

Talaris introduced me to high-
performance laser printer architec-
ture that features two processors

and high-speed SCSI for fast throughput. Now we can
print even graphics at the rated speed of the engine. That’s
not all. With an Ethernet connection and four interfaces,
we have plug and print capability with several different

Go ahead. Make me a hero.

Send me more information on the
revolutionary new Talaris printstations.

NAME ____

TITLE

COMPANY

PHONE _

ADDRESS

VALY

GITY STATE

Mail to Talaris Systems Inc., P. O. Box 261580
San Diego, CA 92126. Or phone (619) 587-0787.

can grow with it.
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multi-user systems.

There’s no more computer overload
due to font loading, because the
new Talaris printstation stores
locally all the fonts anyone needs.
What about software? Talaris is
compatible with more than a score
of word processing and graphics
packages. Application flexibility?
Listen to this: 40 fonts standard
and 1000 to choose from; 3 built-in
emulations, including DEC LNO03;
1.2 Mbytes user-configurable
memory out of up to 5.5. Mbytes
total. And the Talaris printstation

is expandable. As my company grows, the printing system

So once again the MIS is a hit with the users. And that’s
what makes my job worthwhile.
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Time For A Change

Carl B. Marbach

The classic model of DEC computing
1s a minicomputer supporting many
distributed “dumb” terminals. The
intelligence is concentrated in the
main computer with terminals just doing input and output.

Programs popular on PCs were written to run on the
main DEC computer, like the first IisiCalc clone for the PDP-11,
DigiCalc. Small database applications followed. Word process-
ing had been popularized on DEC systems before it proliferated
to micros, and graphics appeared as soon as Tektronix in-
troduced its first graphics terminal in the early 70s.

Even the newest DEC graphics terminals, the VT330 and
VT340, are dumb. Despite the internal processor and the
“dragon” chip set, they still can draw only what the main com-
puter tells them to. If they had any real intelligence, they’d do
real windowing and not old fashioned split screens.

Technology now demands a new way of thinking.

In the late 70s DEC’s model of computing included
distributing equally sized computers to increase power and do
“distributed data processing”” This model was based on the
fact that most VAXs were equal, while today’s line of VAX
computers spans from the desktop to the mainframe. The
newest idea now includes a departmental computer — a mid-
dle sized VAX that connects to the corporate mainframe or
large VAX. A large company would have many such depart-
mental computers serving the needs of each department and
sharing data with the mainframe and with other departments.
This implies that the mainframe and the departmental com-
puters are connected by a transparent layer that allows each
department equal and free access to the data it needs.

The last link in our new model which connects to the
departmental computer, is the desktop workstation. This is
a personal productivity machine tailored to the individual
needs of its user. Financial analysts will have PCs running
LOTUS 1-2-3, art departments will have Macintoshes, numerical
analysts will have VAXSTATIONS, programmers will have
Apollos, CAD/CAM users will have Suns, and so on. The prices
of these powerful workstations have dropped to what we used
pay for terminals and thus are affordable for increasing per-

12

sonal productivity. Each discipline will have its own special
application running on a workstation.

This new conceptual model of the Mainframe-
Departmental Workstation (call it MDW) will connect all three
computers into a large data sharing environment where it will
best serve all the users.

MDW is here now. All the pieces are in place. The hard-
ware exists and the software is rounding into place rapidly.
It’s time for us all to take a good look at what we want
our systems to be as we prepare for the 90s. With DEC
PROFESSIONAL’s PC Connectivity Series and our new Apple-
To-DEC section, we'll help you sort out what’s available and,
most important, how you can make it work for you.

It’s time for change. It’s time for new ideas. Isn’t it a great
time to be a DEC professional?

Ca ® WaaQ,
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iR

With some databases
writing a complex
application canbe a
punishing experience.

AX programmers
can take it on the
chin if they try to
create applications using a
database without a complete
fourth-generation language.

You'll find them working
in cumbersome, time-con-
suming third-generation
ways.

The alternative is FOCUS
—a complete fourth-genera-
tion language with its own
powerful database manager.

ENTER 384 ON READER CARD

FOCUS includes all the pro-
ductivity tools your program-
mers need. They can write
any application completely
in FOCUS, without lapsing
into any other language.

You can expect FOCUS to
improve programmer pro-
ductivity by a factor of ten or
more.

Easy on the Mind

From the first day, pro-
grammers can learn as they

Information Builders, Inc.

earn using a window-driven
interface. Even old hands
find this technique useful for
super-quick prototypes.
Then, as knowledge of
FOCUS grows, so does the

Applied FOCUS

Thousands of FOCUS applications
run in all of these categories:

Financial
Accounting

Tracking Systems (e.g., Inventory,
Assets, Equipment)

Marketing Analysis

Sales Reports

Personnel

Payroll

Strategic Planning and Analysis
Research Studies and Surveys
Order Entry

Production Control

depth and richness of the
language. You'll never out-
grow FOCUS.

Big on Support

FOCUS presents a com-
mon language in the DEC
VAX, IBM 370, Wang VS,
UNIX and PC/PS environ-
ments. Applications are fully
portable, and so are pro-
grammers’ skills.

FOCUS has a large and
independent user group.
And we back FOCUS with
local help lines in 12 regional
offices, a central hotline, and
a national network of techni-
cal support and training
centers.

Protect yourself. Ask for
more information on
FOCUS. Call 1-212-736-4433,
Ext. 3700. Or write Informa-
tion Builders, Inc., Dept. 19,
1250 Broadway, New York,
NY 10001. Without sticking

your chin out. E
ilgliltll

Cooperative Marketing
Program



POND RESCULPTURING PROJECT

EFFECT OF OIL TANKER SPILL IN CHESAPEAKE BAY
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Frequency Response of
Lowpass Butterworth Filters

SAS/GRAPH" from SAS" Institute DCF”" from IBM* CA-DISSPLA™ from Computer Associates® Picsure™ from Precision Visuals®

MS Lasergrafix
more image problems

Unable to merge sophisticated,
presentation-quality graphics with text?
Can't print complicated statistical analy-
ses? Frustrated that all your PC’s, minis
and mainframes, running dozens of dif-
ferent software packages, can't share one
printer? To face these and other tough im-
age problems, you can rely on the QMS
Lasergrafix™ family of laser printers.

High-profile
compatibility

The most popular software packages
running in a wide variety of host envi-
ronments are compatible with Laser-
grafix laser printers. You can use
Computer Associates, SAS and Preci-
sion Visuals software to produce some
of the finest graphics possible. Using
Tektronix" Calcomp™ and Versatec™
software you create sophisticated vec-
tor graphics in minutes, not hours.

Typesetting packages such as MASS-11")
TEX", troff, and ditroff™ allow output
with math equations, chemical formu-
las, arcs, circles, as well as other graph-
ics and character sets unique to the
scientific and engineering worlds. And
for composing straight text documents
there’s DCF from IBM.

QUIC study

Further text and graphics support
comes from QUIC" the proprietary
print system language developed by
QMS. It's more versatile than any page
description language because it gives
you more options and is easy for non-
programmers to use. With a few simple
commands you can draw lines, boxes,
shaded bar charts, pie charts, and
other kinds of presentation graphics
that you can combine with text on your
final printout. What's more, QUIC is

supported by all the popular high-level
graphics software.

A flexible partner

Lasergrafix laser printers support mul-
tiple emulations and interface options
to match IBM, DEC*/VAX Apollo; Sun;
UNIX™ and many other systems. It's
this kind of printer technology exper-

QMS Lasergrafix 800

8-page-per-minute output
up to 81/2” x 14" in size



Fund & Comgany vs.
The Number One Rated Manager»

Computer

TAKE-OFF CONTOUR B737E

ATC DATEN

Room Layout

SPSS Graphics™ from SPSS Inc*

MASS-11™ from QTEKPLOT * from QMS

Microsystems Engineering Corp?

printers have solved

troff™ from AT&T Bell Labs

than Madison Avenue

tise that sets QMS apart as a leader in
all these environments.
Proven performance

The Lasergrafix family of 8-, 15- and 24-
page-per-minute laser printers incorpo-
rates the proven graphics processing

o .

QMS Lasergrafix 800 II

8-page-per-minute output
up to 81/2" x 14” in size

" QMS Lasergrafix 1500

15-page-per-minute output
up to 81/2" x 14" in size

technology, dependability and reliability
common to all QMS products. For sin-
gle users or for high-volume, multiuser
support, there’s
no other laser
printer family
in this class =

QMS Lasergrafix 2400

24-page-per-minute output
up to 11” x 17" in size
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that’s more versatile. Which is what us-
ers expect from the laser printer com-
pany that continues to set the standard
for all the rest.

Find out what a Lasergrafix laser
printer can do for your image. Call
1-800-631-2692 for product literature

or to arrange a demonstration with
a QMS distributor.

The following are trademarks of their respective
companies: DEC and VAX of Digital Equipment
Corporation; TEX of the American Mathematical
Society; UNIX, troff and ditroff of AT&T Bell Labs;
Tektronix of Tektronix, Inc.; Calcomp of California
Computer Products, Inc.; Versatec of Versatec,
Inc.; SAS/GRAPH and SAS of SAS Institute, Inc.;
IBM and DCF of International Business Machines
Corp.; MASS-11 of Microsystems Engineering
Corp.; Precision Visuals and Picsure of Precision
Visuals; Apollo of Apollo Computer Inc.; Sun of
Sun Microsystems Inc.; and SPSS Graphics of
SPSS, Inc. ©1987 QMS, Inc

VIS



A Strong And
g Confident Giant

Dave Ma"erv DEC just announced the halving of workstation prices. The

quantity one list price of a diskless VAXSTATION 2000 is

now approximately $4,600. That’s less than the price of a

well-configured AT and far below the cost of a big 386

machine. And what you get for the money is a diskless, fully licensed Local Area

VAXCLUSTER node! I detect an earth shaking, trend setting move by a strong and
confident computer giant.

It’s the kind of move you make when you have several billion dollars in the
bank and decide it’s time to grab a significant market share in an important area.
I think it will change the way we look at computing. It certainly will change us
here at Professional Press. These workstations are ideal for programming, typeset-
ting, and almost anything else one step above rote data entry. Each one adds about
one-half MIP to the cluster. Our poor 750 is looking more like a big file server!

One reflection on this is that there’s still a missing element: all of the necessary
PC software. Solutions do exist though, like the Logicraft 386 box that just hap-
pens to run on a ThinWire Ethernet.

The price of a workstation at this level opens up a new area of application that
previously was possible, but priced too high because of the hardware. The worksta-
tion for the programmer is a prime example. Any of our programmers could benefit
from the multiple sessions that are the basis of the VAXSTATION. The entire com-
pany will benefit from the distribution of the computing load. The biggest com-
plaints today come when all three programmers are at it hot and heavy. The poor
750 just sinks!

This announcement will be the beginning of the migration of the workstation
from the sophisticated CAD/CAM world into the normal workaday world we all
inhabit. This will be a revolution.
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Dilog Redefines MicroVAX ™ Disk Storage.

Wide-Open Performance. DILOG's
controllers remove bottlenecks! Exclusive
DYNAMIC TRANSFER SEGMENTATION™
increases system throughput by executing
multiple transfers in an order that
minimizes disk latencies. And Only Dilog
Has It!

No bus hogs here! QBIC, DILOG's
proprietary Q-Bus™ Interface Chip, handles
all transactions in hardware which

speeds execution. And Only Dilog Has It!

DQ236 — interfaces up to four SMD/ESMD
drives; quad board

DQ606 — interfaces up to four SA450 or
DEC RX50 disk drives. RX50 media com-
patible; dual board

MSCP Compatible Disk Controllers
for MicroVAX:* MicroPDP-11* LSI-11*

= MEMORY - DMA TEST
= PRINT ERROR LOG R - REPLACE BAD BLOCKS
T - RD/NR RANDOM SECTORS TEST W - WR/RD/COMPARE DRIVE DATA

4
5
6
9
E

Enter a selection :ff

Device independence too! DILOG's
unique UNIVERSAL FORMATTING™ stores
parameters on the drive, not the controller.
No changing PROMs, no reprogram-
ming. Mix and match drives of different

DQ616 — interfaces up to four ST506/

ST412 and DEC RD52, RD53 Winchester disk

drives; dual board

DQ696 — interfaces up to two ESDI Win-

chester drives; dual board

MQ606 — Dual function, interfaces up to

two ST506/ST412 Winchesters and SA450

floppies; RX50 drive and media compat-

ible. DEC RD52, RD53 interface

compatible; dual board

performance and physical characteris-
tics. And Only Dilog Has It!

Expanded Flexibility. With On-board
formatting, all the intelligence is in the
controller. No need to use distribution
media, computers or backplanes to verify
controller and drive functionality: And

you get the same media flaw replacement
techniques used by DEC.

Even more flexibility! Update param-
eters from the keyboard with DILOG’s
on-board non-volatile RAM (NOVRAM).
No more tearing out boards and setting
switches!

Take advantage of todays new faster
peripherals. Oversized buffers smooth
the flow of data between host and disk,
reducing software latencies.

Lower Cost of Ownership. Field
proven on more than 70,000 controllers!
High performance in
aless power hun-
gry package.

Complete .= i
compatibility /,fﬁn. : (_9_(‘;4”‘“

with DEC q w/
operating \\ : //

systems. Runs

DEC diagnostics. .

Quickly isolate problems,

dramatically cut maintenance costs

and reduce MTTR for the entire system.
Saving across the board is what

has made DILOG the first choice with DEC

-~ users. Find out more. Call for your

copy of the latest DILOG product guide.
Outside California, toll-free:
1-800-DILOG32 Ext. 86

1.S. Offices: Anaheim, CA (714)

937-5700; Red Bank, NJ (201) 530-0044;
Atlanta, GA(404) 256-0682. International
Offices: United Kingdom, Woking, Surrey
(4862) 70262, Switzerland, Cortaillod
(4138) 424454.

DISTRIBUTED LOGIC CORPORATION

DEC, QBUS, UNIBUS, MicroVAX, MicroPDP LSI-1, VAX and PDP are trademarks of
Digital Equipment Corporation. Dynamic Transfer Segmentation and Universal For-
matting are trademarks of DILOG.
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HATS OFF!

I wanted to write this letter as a public
thank you to Mr. Carl Marbach for as-
sisting our firm in analyzing a perform-
ance problem at one of our customer
sites.

I'm sure that most of your readers
are aware of the cumulative knowledge
of Digital hardware and software that’s
congregated in your offices. Had I not
met Mr. Marbach at DEXPO, the system
in question still would be unsatisfactory.
In a few short hours, we satisfied a
customer and received an order for an-
other system. Hats off to the people
who know more about fine-tuning DEC
equipment than DEC itself.

Joseph Greene, President
Distribution Management
Systems Inc.

Milford, Connecticut

MORE ON VTERM

As a three year user of VTERM (VTERM
II, VTERM III, and VTERM/220), 1 know
how easy it is to use and was glad to see
it discussed in “VTERM/220” by David
Bynon and David Rasor (May 1987). 1
have a few comments on some things
that were touched on in the article:

1. Using VTERM/220 with a mono-

UPDATE

In reference to my article, ““An Easy Print Tip,” May 1987,
page 92, I've received many calls asking me how to enter

| the Escape character. At right is a modified version of the

command procedure, where the escape character is defined

differently.

S.S. Nagaraj

Computer Task Group
Raleigh, North Carolina

LETTERS

Address letters to the editor to DEC
PROFESSIONAL magazine, P.O.
Box 503, Spring House, PA
19477-0503. Letters should include
the writer’s full name, address and
daytime telephone number. Letters
may be edited for purposes of
clarity or space.

chrome monitor: The color combina-
tion that seems to work the best is fore-
ground, white; background, black; and
underline, red. (These were the default
on VTERM II and II1.)

2. EDT keypad mapping: The DEL
CHAR key does exist. On the PC it’s the
PrtSc/* key. (Check your VTERM/220
map — it’s there.)

3. VTRANS protocol: I use this fre-
quently for transferring text files to a
VAX 11/780 running under VMS 4.5 and
it works beautifully. However, after

guvuassssoans

.

voanvvoons
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transferring the file it should be edited
to delete the CTRL-Z that most PC pro-
grams put at the end of a file. Also, de-
pending on the package that file was
created with, you may find extra, erro-
neous characters at the end of the file
that need to be deleted.

Linda Feeney

Senior Academic Analyst

Rider College Computer Center
Lawrenceville, New Jersey

LICENSING PER USER

Applications generators, statistics,
graphics, word processing, spreadsheets,
etc., normally are used by only a few
individuals at a time. In a large VAX
environment this makes many layered
products difficult to cost justify. And yet
DEC and third-party software suppliers
continue to set license prices according
to the CPU size with little or no regard
for the actual number of users.

The mere fact that an 8600 “‘can
support upward of two hundred users”
is insufficient justification for pricing a
database package at more than $100,000
when the same package with the same
functionality can be licensed on a PC for
less. than $2,000.

I offer this solution: make layered

DEC PROFESSIONAL



RAF. THE MAINLINE

TO YOUR MAINFRAME.

THE EASIEST,
FASTEST, MOST
COMPLETE WAY TO
TAP DEC MAINFRAME
POWER AT YOUR PC.

RAF is a PC-to-host com-
munications system designed to
integrate your PC with all the data
and power of a VAX or DECSYSTEM-20.
RAF does the job transparently, seam-
lessly and faster than any other
PC-to-DEC host software. But
read on, because RAF offers a lot more!

EASY ACCESS TO REMOTE DATA

RAF fools the PC into “thinking" that remote
files are local. So you can utilize your regular
PC software to access data stored on a remote
system. It’s as if the data were stored locally
on your PCI Use WordPerfect, MASS-11 and
other PC editors to create or edit files stored
on a remote VAX. And use PC spreadsheet pro-
grams like Lotus 1-2-3 to manipulate remotely
stored spreadsheets.

SHARE REMOTE SYSTEM PRINTERS

Why dedicate a printer to a PC when RAF
allows PC's to share remote system printers
transparently? With RAF, PC software thinks
your PC is equipped with its own local printer!
And RAF lets you define all remote printer
options. With RAF, you decide which remote
printer to use or which forms to utilize.

=& Rf'mute

& %_
Facmfy

COMPLETE ACCESS
OF REMOTE COMPUTERS
RAF delivers automatic access to remote
computers through a scripting mechanism that
allows you to define each step of an automatic
login. Or complete VT 100 and VT220 terminal
emulators unlike any other software system.
RAF’'s VT100 and VT220 support allows for
instant switching between PC and VAX
applications.
ASYNCHRONOUS AND
ETHERNET SUPPORT
You can use RAF
to communicate
asynchronously or
over Ethernet. A
single copy supports
both, s0 you can install
RAF asynchronously now and
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switch to Ethernet if it's available in the future.
Also, RAF allows some users to operate asyn-
ers utilize Ethernet. RAF
5 communications over
| direct connections—at
speeds from 300bp! 8kbps. Over Ethernet,
RAF transfers data up to 100, 000 characters
per second (800 kbps)—that's about ten times
faster than any other comparable communica-
tions product! And RAF allows Ethernet users
to maintain multiple connections with remote
systerns—as if they re connected through a DEC
terminal server.

TRAINING, SUPPORT AND UPDATES

In order to make sure you put every out-
standing RAF capability to your fullest advan-
tage, we have prepared a comprehensive RAF
videocassette trainer. This two hour cassette
—$29.95 if purchased separately —is yours free
with the purchase of a RAF host master license.

For on-going and immediate technical
support, eligible RAF users can call our special
hotline, 1-800-DIAL-DSS. And as new RAF ver-
sions are made available, eligible users can
update their PC software automatically through
the RAF electronic distribution system. In so
many ways, RAF is your main line to the DEC

mainframe. Call for more information now. '

1-800-DIAL-DSS

In New York: (212) 807-7800
In Canada: 1-800-267-9393

Datability Software Systems, Inc.
322 Eighth Avenue New York, NY 10001

DEC, VAX, DECSYSTEM 20, VT100 and VT220 are
registered trademarks of Digital Equipment Corp.;
Lotus 1-2-3 is a registered trademark of Lotus
Development Corp.; WordPerfect is a registered trade-
mark of WordPerfect Corp.: Mass-11 15 a registered
trademark of Microsystems Engineering Corp.; Ethernet
is a registered trademark of Xerox Corp.




Syntax LAN Software Servers
Bringing It All Together.

D

MS-DOS, VAX/VMS, and UNIX LAN CONNECTIVITY

Syntax LAN server products turn your minicomputer into a multi-functional LAN server while the minicomputer
continues to process your existing applications. Syntax products integrate PC LANs with DEC VAX and standard

UNIX minicomputers.

CONNECTIVITY - Syntax has solved the connectivity
problem. Now an IBM PC user, operating MS-DOS, can
create a file on the mini server or the PC, store or copy
this file to a DEC VAX/VMS and/or a UNIX computer, and
this file can be transparently and concurrently used by a
VAX or UNIX application. Files created by VAX/VMS or
UNIX applications can be directly used by PC programs
in the MS-DOS operating system.

COMPATIBILITY - Syntax server products, VIM and
SMBservers, are compatible with the industry standards
including Ethernet, Microsoft Networks, TCP/IP, and
XNS. VIM and SMBservers are compatible with the most
popular operating systems including MS-DOS, DEC
VAX/VMS, and UNIX

(System V, bsd4.2, ULTRIX, and XENIX).

Syntax offers you the equipment and software choices
from the leading LAN manufacturers including Excelan,
Ungermann-Bass, 3Com, Micom, and DEC.

FUNCTIONALITY - With Syntax server software on
your minicomputer, networked PCs can use the
storage, printers, and other resources of the minicom-
puter. PC users can concurrently share information,
programs, and electronic mail facilities. The PC data
stored on the minicomputer can easily be protected and

backed up during normal minicomputer backup
processes.

With Syntax products, the PC user can access the
minicomputer resources using the high speed Ethernet
LAN connection. Terminal emulation services like
REFLECTION 2 allow the PC user to execute minicom-
puter applications, access remote computers using the
minicomputer communication facilities, and interface to
other networks like DECnet. The potential is limited only
by your imagination!

SYNTAX IS THE RIGHT CHOICE - Our products offer
more features, higher performance, more choices, more
connectivity, standards compatibility, and better price/
performance than any other. Just ask our customers
about our support! One other reason to select Syntax:
we have been offering easy to use PC-to-minicomputer
Ethernet LAN connectivity products longer than anyone
else. We know your problems and provide superior

solutions.
(206) 833-2525
OEM inquiries welcome
Syntax

1501 West Valley Highway N., Suite 104
Auburn, WA 98002
(206) 833-2525

DEC, VAX, VMS, RMS,and DECnet are trademarks of Digital Equipment Corporation. VIM, File Transfer, SMBserver, VAXserver, VirtuaiTerminal, and Subroutine Library are
trademarks of Syntax Systems, Inc. IBM PC is a trademark of International Business Machines, Inc. Ethernet is a trademark of Xerox Corporation. UNIX is a trademark of

AT&T.

©1986 SYNTAX
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products intelligent enough to monitor
and limit the number of simultaneous
users; establish licensing prices on the
basis of first user plus additional users,
so the purchaser can buy as few or as
many simultaneous licenses as needed;
choose one VAX model as the base
machine and incorporate a factor in the
pricing structure to compensate for the
(true) productivity increase or decrease
realized by running the software on a
given target machine; and provide a
patching mechanism so the upper limit
can be raised if and when a purchaser
wishes to buy more “licenses.”

This arrangement would let a shop
such as ours cost justify an $1,800
graphics package for two users. We will
not be a customer for that package if we
can’t obtain the $35,000 currently
needed to accomplish the same purpose
for the same two people.

Al Sutherland
Weyerhaeuser Canada Ltd.
Prince Albert, Saskatchewan

LIKES COLUMN

As a member of an ‘“‘in-house’

)

service
organization, I was happy to see you add
a column on field service.

William R. Abernathy
Wilmington, Delaware

UNFAIR OMISSION

I read John C. Dvorak’s “What’s New
In PCs?” in his “Back End” column in
the June issue with considerable interest.
I agree with the bulk of his column, but
feel Mr. Dvorak unfairly omitted both
Commodore Business Machines’
Amiga computers and line of IBM PC
clones. The Amiga machines are quite
nice and already offer IBM’s future
0S/2’s major advantage: multitasking.
I've enjoyed Mr. Dvorak’s columns
before (still do, and still will!). I don’t
always agree with him, but his columns
are always interesting if not always
informative.

John Palmer, President

New Orleans Commodore Klub
Metairie, Louisiana o
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WINDOWS FOR DATA™

The first choice of professional IBM PC
software developers is now available
for VAX. Windows for Data brings
advanced screen and data-entry
features to the terminal environment.

Royalty Free: No royalties or dis-
tribution fees for end-user applications.

Portable: High-performance, source-
code-compatible versions are available
for VMS, UNIX, and PCDOS. WFD
makes it easy to provide a common
user interface for programs that must
run on different machines and
operating systems. C-language code
guarantees long-term portability.

C Source Code: Fully-commented
source available.

PROFESSIONAL QUALITY

VCS tools are designed, crafted, and
supported for professionals.

Professional Flexibility: Our
customers repeatedly tell us how
they've used WFD in ways we never
imagined — but which we anticipated
by designing WFD for unprecedented
adaptability. Virtually every capability
and feature can be modified to meet
special needs. You will be amazed at
what you can do with WED.

Professional Performance:
Speed of screen updating is critical
when managing windows in a terminal
environment. WFD uses a combination
of techniques to eliminate unnecessary
cursor movement and escape/character
output. We think you'll be pleasantly
surprised by the speed of screen
displays.

Professional Reliability: An
unreliable tool is worse than no tool at
all. VCS products are known for their
exceptional reliability.

Professional Documentation:
Over 600 pages of documentation pro-

vide step-by-step explanations for each
major application, a reference page for
each function, listings of functions
alphabetically and by usage, and a ful-
ly cross-referenced index. Extensive
tutorials and demonstration programs
assist learning.

Professional Technical Sup-
port: The same expert programmers
that develop our products provide

prompt, knowledgeable technical
support.
OUR CHALLENGE AND

GUARANTEE
If you have an application where no
other tool can do the job, try Windows
for Data. If it doesn't help you solve
your problem, RETURN FOR A FULL
REFUND. YOU MUST BE SATISFIED.

PRAISE FROM USERS

“WEFD is the best programming tool ['ve
ever used. It's the most flexible I've
seen. Whenever ['ve wanted to do

something, ['ve been able to find a way.”

Steven Weiss, Stratford Systems

“The standard by which we judge all
other C utilities. The most helpful tool
we've ever acquired. Absolutely easy to
use. Very tight code.”

James Baker, Mathew Bender

“The best data-entry package on the

market. Much more flexible than
anything else’.

Anne Miller, Energy Simulation
Specialists

“Head and shoulders above other
screen packages.”
John Maloney, Enforcement Software

“The documentation lets you get up
and running fast. [ integrated help
routines into existing educational pro-
grams in a day and a half.”

Richard Rovinelli, Educational Services

Windows, Menus

and Data E
or VAX

ntr

WINDOWS FOR DATA 2.0

Menus: Pop-up, pull-down, scrollable,
and Lotus-style menus. Menu items
can call sub-menus, data-entry, win-
dows, or action functions.

Windows: Unlimited windows, pop-
ups, window names, highlighting, for-
matted output, word wrap.

Memory Files: Build in-memory files
of any length from disk, code, or com-
munications input. Insert, delete,
replace, and scroll file lines. Open win-
dows at any point in a memory file.
Scroll windows horizontally and
vertically.

Data Entry: Pop-up data entry win-
dows; field entry from pop-up choice
lists; scrollable data-entry regions; free-
form field movement; auto conversion
for all field types; system and user sup-
plied validation functions; required,
must-fill, and protected fields. Branch
and nest windows, forms, and menus.

Help System: Field and form
specific help displayed in pop-up,
scrollable windows. Zoom key.

Form Design Utility speeds up
design of forms and menus.

Debugging and Error Handling
Aids: Exclusive VCS Error Traceback
and Memory Integrity Checking. No
need to code error checks on all func-
tion calls! Installable error handler for
all functions. Full ANSI prototyping.

Vermont
Creative

Software
21 Elm Ave.

Richford, VT 05476
Telex: 510-601-4160 VCSOFT

Tel : 802-848-7731

VAX is a trademark of Digital Equipment Corporation
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Editor’s note: The Special Interest Group
(SIG) category number, recently added
to the ARIS Message Center, and the
ARIS message number (MESS) are in-
cluded here to help you find particular
ARIS entries.

DOWN AND OUT
IN RA-81 VILLE

Kitty George (SIG 22/MESS 101): We
recently have encountered a problem
when adding a second UDA controller
to our VAX 11/780 that may lead to
misdiagnosis as a disk problem. If you
run into this same situation, hopefully
you won’t lose as much time as we have
in isolating it and replacing disks willy
nilly for no gain.

The environment — VAX/VMS V4.5
on a 780, two DW780 UNIBUS con-
trollers and six RA81s, three per UDA
controller. The second UNIBUS is
empty except for the UDA50.

The problem: Files created or up-
dated on the second controller (DUBO,
DUBI, or DUB2) were being corrupted.
Usually, these indexed files have no
problems with the data per se, but the
indexes aren’t all there.

Diagnostic note: There were no en-
tries whatsoever in the hardware error
log, although the problem existed for
more than two weeks, messing up
dozens of files. Files on the DUA side
were fine. Files on the DUB side
appeared fine, except for all kinds of
weird RMS errors when trying to access
the data (the WRITEs never gave any
problems). We replaced the UDA con-
troller twice, the boards in the RAS81
several times and the cables several
times. The command ANALYZE/ERROR
__LOG never gave us a clue about where
the problem lay.

The Colorado Software folks said
it must be some funny interaction be-
tween hardware and software. They re-
quested a tape of the corrupted files plus
the programs that blew up on these files.

22

ARISTALNRK

How To Use ARIS

If you are a subscriber to DEC
PROFESSIONAL, you can call up
our VAX and log into ARIS, our
Automated Reader Information
Service. In ARIS, you can down-
load programs from our publica-
tions, communicate with our
editors, request a change of ad-
dress, find additional information
about advertisers, view our used
equipment classifieds, order books
and back issues, check the guide-
lines for submitting articles, access
our cumulative index, and take a
peek at our editorial calendar for
the year.

In addition, ARIS has a
message center for communicat-
ing with other DEC users. There
is no charge beyond that of the
call, and many DEC PRO readers
already are getting some excellent
advice. Each month, we will select
and publish some of the most
interesting queries and replies.

To log in, you’ll need your
subscriber number (it’s on your
mailing label). Then, just set
your terminal to seven data bits,
one stop bit and space parity, or
eight data bits, one stop bit and no
parity, and dial (215) 542-9458.
Baud rates: 300, 1200 or 2400.

In the near future, we will be
including a transfer protocol to
assist in downloading programs.

They got it and said, “Yep, you have
corrupt files.”

Finally, we could get the system to
break — did a BACKUP/VERIFY of a file
from DUAO to DUBx. The VERIFY pass
failed each time.

Field Service came in, replaced
DW780 boards left and right, and the
system started to die outright. But after
four more hours of swapping boards,
rebooting and BACKUP/VERIFYing, we
had the culprit, a bad M?72 board. It
never squealed to the hardware error log
and passed the EVCBA DW780 diags with
flying colors. But it caused us an awful
lot of grief and down time.

THE KENNEDY TAPES

QUERY:

Andrew Horne (SIG 23/MESS 29): I'm the
system manager of a MICROVAX II with
two Kennedy 9400 TRI density tape
drives. My problem revolves around the
MICROVAX being too slow to get the
Kennedy drives into streaming mode
when doing neat things like a BACKUP,
DISKCOPY, etc. The Emulex TC03-type
board lists a great utility for speeding
up the backup process, but for VAXs
other than the MICROVAX II. Any
suggestions?

REPLIES:
Jonathan M. Prigot (SIG 23/MESS 30): I've
been reading many articles on the
BACKUP/CRC option and the
MICROVAX’s lack of CRC in hardware.
The upshot is that unless you specify
INOCRC, your CPU is going to spend a
lot of compute cycles doing that calcula-
tion. There also was discussion of the
optimal value for /BUFFER, but the
INOCRC was what made the difference.
Jeff Corbett (SIG 23/MESS 31): First sug-
gestion: Use the /BUFFER =5 qualifier to
use two extra I/O buffers. This trimmed
10 to 15 percent off my VAX 750/TU80
backup time.

Second suggestion: If you trust the
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WHEN PC WEEK
CALLED OUR DEC TERMINAL EMULATOR
THE MOST ACCURATE,
THEY WERE MOST ACCURATE.

I'he most accurate emulation of the VT/

& 220 1s VTERM/220, from Coefficient Sys-
tems Corp., of New York. This isn't very
surprising, since the firm’s original VTERM
was the first DEC terminal-emulation pack-
age for the PC. The current version of
VTERM has 50,000 licensed users el

® VTERM/220's emulation of the VT/
220 keyboard, video and escape sequences
is so meticulous that if one disconnects
a real VT/220 terminal and plugs the ca-
ble into the serial port of a PC running
VTERM/220, the host Lomputer won't
know the difference. . ”

— VTERM/ZZO offers the largest
numbcr of file-transfer protocols of any
VT220 emulator. The user has a choice of
Coefficient’s VTRANS-8 and VTRANS-7,
XMODEM, ASCII text and Kermit.

o Beyond the accuracy of its emulatxon ca-

pabilities, VTERM/220’s great strength is

its flexibility. It can be set up to handle
1i- | almost any terminal-communications re-
‘s | quirement.

For more information about all our products, and for a complete reprint of the eview, call us today at 212) 7-707 ext. 608 ‘

NEW VTERM /220

Coefficient Systems Corporation 611 Broadway New York, N.Y. 10012 TELEX: 6503156498
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With PCVT,
your IBM PC
does more than
a DEC terminal

7\
7 o P
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Emulate DEC VT100, VT1 02,
VT52 and Tektronix 4010
and 4014 terminals.

[J PC-VT boosts your PC’s productiv-
ity. With full keyboard emulation.
Macros. File capture and printer sup-
port. And Tektronix graphics. Even
two character sets.

L] With PC-VT, you can do spread-
sheet analysis on your PC, upload it
to your VAX, then change to Tektronix
emulation to create graphics.

Your PC Becomes Part of the
Office Network

L] You can send electronic mail, ex-
change files with other computers
and access remote files. Take advan-
tage of mainframe storage and out-
put devices.

(] Works with VMS and UNIX hosts.
Supports EDT, EVE and VI editors.

Complete Support

L] PCVT comes complete with on-
line help and professionally prepared
documentation.

Money Back Guarantee

L1 If PC-VT doesn’t give your PC
more power than your VAX terminal,
or you're unhappy with it for any rea-
son, just return it within 30 days for a
full refund.

*149.95

Attention Dealers!

Opportunities still exist.
Call 619-566-6810
for more information.

Athena Systems
Development Group
PO Box 26062

San Diego, CA 92126
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error detection features on your tape
drive and/or you don’t store tapes very
long, you can use the /NOCRC qualifier
on the save set specification; i.e.,
BACKUP disk-spec save-spec/SAVE__SET
/INOCRC, which means BACKUP will
not be able to detect any errors on
reading the tape later. Your tape drive
also should have parity detection and
usually will find the error before
BACKUP anyway, but safety first. OK,
now that the warning is over, BACKUP
spends about 50 percent of its CPU time
calculating the CRC. Stop calculating
the CRC and speed up the BACKUP. We
use this on daily backups (which have
a two-week shelf life) only. We like it.
Phillip A. Crews (SIG 23/MESS 32):
Another way to speed VMS BACKUP is
to specify /GROUP=0. This eliminates
XOR redundancy records from the
backup tapes (also reducing reliability).
This also allows you to pack about 10
percent more data on a tape than the
default /GROUP =10.

I understand that some controllers
(including the TC03, I think) generate a
hardware CRC for each record written
to tape.

We run our own variety of backups
at 17 sites. We don’t do any sort of CRC
generation or redundancy grouping,
however, and we’ve never lost any data
on reloads. A lot of the reliability of tape
backups depends on the brand of tape.

OUT OF SYNCH

QUERY:

Peter Romano (SIG 11/MESS 103): We've
been getting the message DECNET
CIRCUIT DOWN LINE SYNCHRONIZA-
TION LOST, for several weeks suddenly
on both of our VAXs that communicate
via DMFs. We called DEC on phone sup-
port, modified SRP, IRP and LRP
SYSGEN parms as suggested, but to no
avail. Because we still get the message,
does anyone have any other alternatives?
Our system load and general use on
DECNET between VAXs have been in-
creasing lately, so I still think it’s a
resource-related problem, but how do
I confirm that?

REPLIES:

John Pullins (SIG 11/MESS 104): Peter, we
just installed a VAX 8530 system using
DECSERVER 100/200s over Ethernet last
week. After Field Service checked out
the system, including the Ethernet port,
and found no problems, they released it
to us to play with. When I tried to con-
figure in the Ethernet line to my
DECNET database, the circuit came up
and then back down with the same sync
loss error that you mentioned. This
happened about every five seconds —
up, down, up, down.

Field Service came again and
checked out the Ethernet with no prob-
lems. I figured it had to be something
I was doing wrong. After fooling
around with DECNET and reading
through the books for two days, I was
about ready to call Software Services.

It dawned on me to check the
physical links to the servers first and,
sure enough, the cable attached to the
Ethernet port on the 8530 had one loose
pin that pushed back when plugged in
and didn’t make a connection.

Fixing this pin solved my problem

— no more sync lost errors, and the line
stayed up. Anyway, this may be the same
type of situation you may be experien-
cing on your DMF lines. Check out the
physical link between the two machines.
There may be an open circuit
somewhere along the way.
Antonio R. Collins (SIG 11/MESS 105):
While we were running DECNET be-
tween our 730 and 750 over leased
phone lines via DMF-32s, we often
received those same messages. If they’re
intermittent, there’s nothing to worry
about (a lost packet now and then will
cause it). But if they’re persistent (the
circuit stays down more than five
minutes), then check out your DMF-32s
and cable. If you have diagnostics, run
the DMF-32 exerciser and check it out
yourself — you might want to call
INMAC or someone to make up a
duplicate sync cable, and then you can
try it.

Last, you might want to set up an
async link between your TX devices as
a backup. ®
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The Silent 700" Data Terminal Series f

Next time you take off,
take the DEC connection.

Talk about convenience for the DEC
user. TIs TravelMate™ 1200 is display,
printer and communications all rolled
into one lightweight, go-anywhere
package that emulates a VT-100™ video
terminal. With it, you can access DEC
computers from just about any remote
location as long as there’s a phone
handy. * Perfect for on-the-go DEC
communications.

The TravelMate 1200 VT-100 emula-
tion cartridge also includes auto access
features such as stored phone numbers
and log-on sequences. This actually
makes your TravelMate-to-DEC com-
munications easier than using a phone.
And the VT-100 emulation cartridge
can be programmed to fit individual
applications within your DEC operating
environment.

\

The TravelMate 1200 with VT-100
emulation capability also carries an
impeccable pedigree — a 15-year
heritage of reliable, rugged design and
dependable operation. After all, its a

member of the Silent 700 Series of Port-
able Data Terminals family from Texas
Instruments. It’s definitely a terminal
you can trust.

So next time you have to take off,
take the DEC connection.

m Texas Instruments.

For more information on the Silent
700 Series, TravelMate and VT-100 emu-
lation, call toll-free 1-800-527-3500.

TEXAs
INSTRUMENTS

ENTER 375 ON READER CARD

*In locations where a phone jack is not accessible, the optional
acoustic coupler may be required

Silent 700 and TravelMate are trademarks of Texas Instruments

Incorpc

DEC and VT-100 are trademarks of Digital Equipment Corporation

Products described above are in compliance with applicable

FCC rules for Class B computing devices and peripherals.
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Analyzing
The APA

SPSS-X Performs
Statistical Analyses
For Psychiatrists

he American Psychiatric
(APA) is
heavily into analysis, not
psychoanalysis but statistical
analysis.

Through the use of data
management, data analysis
and graphics software, the
APA is able to gain unique
insights into its membership.
The insights include infor-
mation on which parts of the
country face over- or under-
supplies of psychiatrists,
financial analysis of mem-
bership dues, tracking the ef-
fectiveness of special promo-
tional activities and prepar-
ing reports required by the
U.S. Postal Service for bulk
mailings.

To accomplish these
tasks, William More, a Ph.D.
statistician who heads the
APA’s data processing unit,
uses an array of computer
software including the SPSS-
X statistical analysis package,
DEC’s proprietary Common
Data Dictionary (CDD) and
the DATATRIEVE data
manager, all running on a
DEC VAX 11/780 super-
minicomputer. With this
system in place, Dr. More
and his staff create monthly
statistical reports based on

Association
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the 34,000 member records
in the association’s database.
“In addition to the monthly
reports, we can respond
quickly to such special re-
quests as how many foreign
medical school graduates are
practicing in a particular
group of states,” Dr. More
says.

The APA’s membership
information is stored in
the DATATRIEVE database.
The SPSS-X package has
a “hook” to DATATRIEVE
called SPSS-X Capture. “With
SPSS-X and DATATRIEVE, 1
haven’t found a request I
couldn’t handle,” Dr. More
says.

The combination of
SPSS-X, DATATRIEVE and
CDD means that all users can
employ the same file defini-
tions for data in the master
tile. Dr. More explains, “It
makes everything consistent,
so that when Department A
is talking to Department B,
everybody is using the same
words.”

A Variety Of Uses

Statistical routines contained
in SPSS-X, such as frequen-
cies and crosstabs, are used to

study membership charac-
teristics by
geographic region. SPSS-X
Tables, an option to SPSS-X,
generates tables about speci-
fic membership information
for display on the associa-
videotex system.
Psychiatrists can access these
tables
terminals.

In addition, the APA
uses SPSS-X Graphics to
display the results of analyses
as bar charts, pie charts and
maps of the U.S., showing,
for example, what parts of
the U.S. have an oversupply
or undersupply of psychia-
trists.

SPSS-X also has led to
better prediction of associa-
tion revenues, that is, mem-
bership dues. According to
Dr. More, “‘SPSS-X allows us
to look at how much the as-
sociation has billed and col-
lected by state and member
class. Then, that data is used
to project future revenues.”

In addition, the APA
staff uses SPSS-X to analyze
the effectiveness of meetings
and professional programs.
“We can see what mix of
people attend and what type
of person is attracted to a

state or

tion’s

from their own

particular program,” Dr.
More notes. Questionnaires
completed by attendees are
tabulated to find problem
areas such as poor presenta-
tions or loosely organized
program content. These
findings then are used to plan
more effective future ses-
sions. SPSS-X also tabulates
results of association elec-
tions and determines the
winners.

Other association staff
members also use SPSS to do
their own analyses on their
own terminals. “Once you
train people, it’s there for
them to use,” Dr. More says.
A technical support unit of
sPSS, dedicated to SPSS
products on DEC equipment,
helps the APA staff with any
questions.

The SPSS support group

is very familiar with DEC’s
operating system and file
structure,’” Dr. More notes.
“When DEC comes out with
new versions of computers,
the support people are on top
of the changes and make
SPSS compatible with them
right away.”
For more information on SPSS
contact Jeffrey W. Wiss, Public
relations coordinator, SPSS Inc.,
444 N. Michigan Ave., Chicago,
IL 60611; (312) 329-2400.
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DEC Goes For Gusto
Joining With The Supercomputers

R esearchers, scientists and
engineers require high-
powered computer systems
to exchange data and pro-
grams to augment research
and development activities.
They also need computers
that can perform complex
computations rapidly and
precisely. Other applications
include mechanical computer-
aided engineering, electrical
computer-aided design,
molecular modeling, fluid
dynamics, weather forecast-
ing, and seismic analysis and
reservoir simulation.

To examine the details of
a molecular model that
would otherwise be impossi-
ble to observe, for example,
researchers often turn to
supercomputers, the world’s
fastest computers. Super-
computers are capable of
processing, and storing, tens
of thousands of simultaneous
equations. Cray Research
Inc., commands about two-
thirds  of the
market for supercomputers,
including the CRAY-1 and
CRAY X-MP systems.

DEGIs VAX, VAX-
CLUSTER systems and VAX-
STATION workstations com-
plement the supercomputers
in a distributed supercom-

worldwide

puting environment. Using
standard communications
ports, general-purpose com-
puters are often used for pre-
and postprocessing opera-
tions, freeing the supercom-
puter to perform highly
sophisticated and complex
scientific and engineering
problems.
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Because VAX systems
can be integrated into net-
works, the resources of Cray
supercomputers can be
shared by hundreds of users.
Many research and engineer-
ing organizations in in-
dustries ranging from phar-
maceutical and petrochem-

systems from both compan-
ies. Cray’s Station software
provides the human interface
for the gateway. The VAX
Supercomputer Gateway in-
tegrates Cray supercom-
puters into a VAXCLUSTER
environment. The marketing
and development agreement
with Cray Research, and the
Gateway resulting from the
agreement, represents part of
DEC’s continuing program

Reservoir simulation, which is a technique used for deter-
mining oil and gas reserves, is shown on a VAXstation
II/GPX workstation.

ical to automotive and acro-
space, and education institu-
tions worldwide use the VAX
system to distribute Cray
supercomputer power.

The new VAX Super-
computer Gateway, cooper-
atively developed by DEC
and Cray Research, provides
the first cooperatively
developed link between

to provide integrated solu-
tions that address the full
range of an enterprise’s com-
puting requirements — from
the desktop to the supercom-
puter center.

DEC and Cray an-
nounced the Gateway in June
at the Hayden Planetarium of
the American Museum of

Natural History in New

York City, before a group of
150 media, industry consult-
ants, and financial analysts.

Built on DEC’s VAX BI
technology, the new gateway
is a high-performance inter-
face that links the Cray into
a VAXCLUSTER system. The
gateway can be located a
maximum of 50 feet from
the Cray system and can be
used with any VAX system
or VAXSTATION workstation
operating under the VMS
operating system linked
through a DECNET network.

The Gateway supports
Cray’s Station software for
VAX/VMS systems enabling
users of VAX systems to sub-
mit jobs to the supercom-
puter and retrieve jobs
automatically. It stages the
input and output data sets
and jobs, stores and manages
the large amounts of data
produced by the supercom-
puter, and performs data
conversion. Additionally, the
gateway handles network
communication to and from
the supercomputer, and oft-
loads “housekeeping’ chores
from it.

It is our intention
through this agreement to
help provide our customers
with
solutions that will give them

integrated product

a superior performance, a
competitive advantage and
the best return on invest-
Robert M.
Glorioso, DEC’s vice presi-
dent of High Performance
Systems. ‘‘In addition, we

ment,”’ said

will expand supercomputing
into new application areas.”

The VAX Supercom-
puter Gateway includes a
VAX processor, expandable
memory, interfaces to DEC’s
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VAXCLUSTER systems and
networks via DECNET soft-
ware, and a special high-
performance interface to the
Cray. It is priced from
$18,000.

“Our alliance with Cray
reinforces our commitment
to provide our customers
with a complete range of
computing solutions from
the desktop to the supercom-
puter via a single operating
system, VMS,” Glorioso said.

Service for the VAX
Supercomputer Gateway
hardware and related Digital
products is offered through
DEC’s worldwide support
services and includes instal-
lation and one-year DECser-
vice warranty. Service and
support also include VAX
diagnostic software that
“talks” to the Cray Research
diagnostic software. Cray
Research services the Station
software.

The Nightly Business
Report Goes Digital
DEC Provides News Show With

Computer System To Speed Processing
Of Editorial And Production Elements

D EC has provided a com-
plete newsroom com-
puter for the Nightly Business
Report, a half-hour program
that has the largest national
audience of any daily busi-
ness news program on
television.

Ed Fleming, the show’s
national news manager, will
supervise the computerized
newsroom operations. Ac-
cording to Fleming, “Our
primary job is collection,
processing and broadcasting
information gathered from
worldwide sources. We're
delighted that the DEC
system will position our
operations in the forefront of
electronic newsrooms.”

The system, which in-
cludes DEC’s MICROVAX 11
and VAXSTATION computers,
will expedite processing of
the editorial and production
elements of the news show.
The new computer system
also offers the capacity for
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online control of scripts,
rundown, teleprompter and
other production elements. It
has full text retrieval from
national and international
news wire services, online
communications with the
Nightly Business Report’s 16
burcaus worldwide, the
establishment of a custom
database and the creation of
extensive archiving and
cross-reference programs.

Software to operate the
system is provided by
Satellite Information System
Company (SISCOM) of
Boulder, Colorado.

Nightly Business Report
airs on public television and
originates from WPBT in
Miami. It is delivered live via
satellite to 240 stations.

DEC has been a major
underwriter for the Nightly
Business Report for five years
and currently shares under-
writing responsibilities with
Kidder, Peabody Group Inc.

Tying Laboratory
Functions

Centrum Unifies Chemical
And Pharmaceutical Applications

“Centrum is ALL-IN-1 for
the laboratory” says Joel
Schwartz, president of Poly-
gen Corporation. He's refer-
ring to his company’s scien-
tific software and to DEC’s
successful office automation
software, pointing out that
both are convenient inter-
faces to a range of computing
tasks.

ALL-IN-1 gives an office
worker a ‘main menu con-
taining choices for word
processing, filing, communi-
cations, spreadshect analysis,
mail and applications pro-
gramg. Similarly, Centrum
gives a chemical or pharma-
ceutical researcher access to
the functions he needs, such
as molecular modeling, nu-
merical analysis, statistical
analysis, chemical structure
database searches, scientific
word processing, filing and
communications.

Below the level of its
main menu, the central focus
of Centrum is its scientific
word processor. This is an
Interleaf-style program: icon
and mouse driven, with
multiple windows, font con-
trol and graphics capabilities.
The Centrum word processor
is different from most other
word processors, however.
Graphs, statistics and draw-
ings in a document aren’t
simple pictures. They’re con-
nected to the application

program and data that gen-
crate them.

Take, for example, a
molecule drawing. Nor-
mally, you must first use a
molecular modeling pro-
gram to create a file that con-
tains the drawing. Then you
can enter your word pro-
cessor and paste the drawing
where you want it. With
Centrum, you include infor-
mation about the modeling
application in the document
itself. Centrum drives the
modeling software to pro-
duce the drawing and in-
cludes it at the place you've
chosen.

One limitation is that
the Centrum word processor
must “‘know about” the way
the application works: you
can only access applications
that Centrum understands.
Despite this drawback, Cen-
trum appears to give scientists
an integrated work environ-
ment. Just as ALL-IN-1 ties
the work done by employees
in many offices, Centrum may
unify the work done by
chemical and pharmaceutical
researchers.

Centrum runs on a vari-
ety of hardware configura-

tions — all of which revolve
around a VAX or MICROVAX
as a central server, PCs, ter-
minals or workstations con-
nect to the server for multi-
ple users.

For more information,
contact Polygen Corpora-
tion, 200 Fifth Ave., Wal-
tham, MA; (617) 890-2888.

—Charles Connell
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C.Itoh Runs
In The Best Of Company:

There’s only one company that can say they're at the
top of C.Itoh’s list: Digital Equipment Corporation.
Because when it comes to the company we keep, our
printers and terminals run only with the best.

Take a look at our printers. The revolutionary CI-400
and CI-800 matrix line printers offer four print modes
to meet virtually any printing need — from 400 and
800 Ipm express output down to the convenience of 85
and 170 Ipm corporate letter quality. And just-the-right
graphics and office memo speeds in between.

The LIPS 10 Plus laser image printing system con-
tinues to garner kudos wherever it runs, with its print
quality, compatibility, 600,000 page life cycle and user-
power features. Ten pages per minute of unparalleled
first-class performance.

Our three-speed dot matrix Tri Printer /4000 is no slow
poke either. In technology or speed. At top gun, it runs
all day and night in data processing mode at 400 cps, as
well as 87.5 cps for letter quality output. Not to
mention higher graphics speeds for bar codes, forms
and charts.

And the view doesn’t stop here. C.Itoh’s terminals are
the perfect blend of price and performance and of
quality and reliability. Pound for pound, there’s none
better. Nor more DEC-compatible.

Like our CIT224 terminal — completely VT220-
compatible but with more desirable features, including
a 14-inch screen, a 10 x 16 character cell, 11 set-up
menus and 45 programmable key functions.

And the CIT101XL — to keep the fires burning in the
VT100 market. Again, 100% compatible. But heavier on
features than any alternative available. Even if DEC was
still making its VT100.

C.Itoh’s printers and terminals. You have to be pretty
good to run with C.Itoh.

Good work, DEC.

For more information on C.Itoh’s fast-running DEC-
compatible peripherals, contact CIE Terminals, a
C.Itoh company, 2505 McCabe Way, Irvine, CA 92714;
or call (714) 660-1421 or our toll-free number (800)
624-2516.

C.ITOH

CIE Terminals
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714 ¢ Telephone: (714) 660-1421 (800) 624-2516

© 1987 CIE Terminals, Inc.

Digital Equipment Corporation, DEC, VT100 and VT220 are trademarks of Digital Equipment Corporation.
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August 24-28, 1987
Aug. 31-Sept. 1, 1987

September 3-4, 1987
September 7-8, 1987

September 3-4, 1987
1987
November 5-6, 1987
1987
1987

September 7-11,

November,

December 6,

December 7-11, 1987

DECUS Worldwide Calendar of Events

DECUS Australia Symposium, Perth, Western Australia
DECUS Asia-Pacific Symposium,
Pan Pacific Hotel, Singapore
DECUS South American Symposium, Sao Paulo, Brazil
DECUS South American Symposium (cont.),
Buenos Aires, Argentina
DECUS Israel Symposium
DECUS Europe Symposium, Rome, Italy
DECUS Mexico Symposium, Mexico City, Mexico
DECUS Japan Symposium
DECUS U.S. Pre-Symposium Seminars,
Anaheim Convention Center, Anaheim, CA
DECUS U.S. Fall 87 Symposium,
Anaheim Convention Center, Anaheim, CA

MACCS-Il Zeros

Chemists Now Have An
Application Specific DBMS
- "

pplying @

computers to chemistry
has been a real challenge. A
chemical database is partic-
ularly difficult to computer-
ize because chemical struc-
tures are recorded and dis-
played in detailed graphic
images. These representations
must be converted into
meaningful data and then
stored and accessed in a use-
ful and efficient manner. For
a long time, this required the
power of a mainframe com-
puter. Now, however, full-
featured software packages
are available that run effi-
ciently on minicomputers
like the VAX.
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physical properties of the
test
results from pharmaceutical
or agricultural testing pro-
cedures, the history of the
compound and literature re-
The MACCS-II
search,

In On Molecules

structure, biological

ferences.

system can store,
retrieve, display and plot
chemical structures of all
= L types and related data. In ad-
dition, the package provides
data security for proprietary
chemical structures.

The system can transfer

The MACCS system
from Molecular Design
Limited of San Leandro, Cal-

ifornia, was one of the first
of these packages designed
exclusively for minicom-
puters. The enhanced
MACCS-II system allows
chemists to draw a molecu-
lar structure or substructure
on the screen of a graphics
terminal and retrieve from
the MACCS-II database such
items as duplicate molecules,
or a list of all molecules con-
taining the specified sub-
structures.

MACCS-II also provides
related information like the

information between differ-
ent MACCS-II databases for
the production of chemical
reports. Access to chemical
data and related information
stored in other data manage-
ment systems also has been
incorporated into MACCS-II.
An optional DBMS interface
module provides direct ac-
cess to related data stored in
systems such as ORACLE,
System 1032 and INQUIRE.
—Bruce Feldman

Pittsburgh
Software

Looks At

VAX DEChealth

DEC Tests Employee
Health System

ittsburgh  Software

Company Inc. has been
selected by the Medical Sys-
tems Group of DEC as a
consultant to evaluate market
demand for VAX DEChealth,
an employee occupational
health and safety information
management system.

Pittsburgh Software’s
President Thomas Lucidore
reported, “DEC is conduct-
ing extensive marketing
research on behalf of VAX
DEChealth, a software prod-
uct that runs on the VAX, to
meet demand for this em-
ployee health and safety
system. As part of that effort,
Pittsburgh has assembled a
team of product specialists
who will recommend design
strategies and possible future
enhancements based on re-
search conducted in several
major U.S. markets.”’

VAX DEChealth is a
comprehensive occupational
health and safety information
management system devel-
oped and supported by Digi-
tal. Using VAX DEChealth,
occupational health profes-
sionals can track patterns of
illness and injury, correlate
health problems with en-
vironmental factors in the
workplace and report critical
information as needed.

For more information,
contact Pittsburgh Software
company Inc., 3400 Forbes
Ave., Pittsburgh PA 15213;
(412) 683-8010.
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Introducing
A High-Performance
Graphics Engine With
A Low Sticker Price.

Now the DEC Micro- other peripherals and software. For information
VAX II® can be equipped and specifications call 1-800-FAST-PIX. The
with “four-on-the-floor” number that graphically describes what we're

Here’s a high- all about. In New Hampshire call (603) 885-8280.
performance champion Or write CalComp Display Products Division,
that's graphically superior. Dept. F-1, 65 River Road, Hudson, NH 03051.

It's CalComp’s new ~ Drop the Formula 1 Series graphics engine
F(n'[nulu lTMS(_\rleS The h()t nto your :\/Il(l()"l\x I[ ‘(U]d see \Ah‘(“ it'll do.
little graphics engine that Because there’s no other way to get high perfor-

N R uses new. custom VLSI mance and four-on-the-floor at a price like
gate-array technology to give you as many as this. - ‘

four workstations from a single MicroVAX 1I.
Without excess power drain. Before CalComp
got in the race, a MicroVAX II could gain
graphics capability only by using multiple
slots. Or with the addition of separate, bulky
and expensive controller hardware. Now
there’s no contest.

With CalComp’s Formula 1 Series your
MicroVAX II gains a graphics capability that
will set the designing mind free. Zoom,
pan and update with turbocharged speed. On
flicker-free screens. Get warm, rich color
quality. And 32-bit floating point CGI standard
functionality.

And don't worry about sticker shock.You can
drive away with the entire Formula 1 Series
subsystem —graphics engine, high-resolution
color monitor, keyboard and mouse —for
only $6995. Or, try-out the Formula 1
Series engine alone for just $3995. It's
your option.

Naturally, our smooth-running Formula L
1 Series graphics engine is CalCompatible with

o~

Wedrawon
your iImagmation.

ENTER 456 ON READER CARD

) Ar OV e > arks C al
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DEC and MICROVAX II are registered trademarks of Digital

Equipment Corporation.

Formula 1 is a trademark of CalComp. © 1987 CALCOMP A Lockheed Company



By James Stanley

AVMS To
Oscilloscope
Communication
Program.

32

It’s useful to be able to program

Tektronix 11401 and 11402 digitizing
oscilloscopes with minicomputers using the
RS-232 interface. This is valid even if the
anticipated use of the computer interfaces is
in conjunction with IEEE-488 controllers or
personal computers.

The 11401 and 11402 digitizing oscillo-
scopes are general-purpose instruments
designed for use in benchtop and ATE
environments, and are capable of acquiring
records of up to 10K from up to eight input
channels (or combinations of channels) at rates
of 20 megasamples per second.

These instruments include both IEEE-488
and RS-232 interfaces for communication with,
and programming by, host controllers and
computer systems. Using Tek Codes and For-
mats compliant commands, the user can pro-
gram the full range of instrument data gather-
ing parameters and options.

TALK allows the 11401 and 11402 to
receive programming commands from, and re-
turn data to, a VAX/VMS computer and shows
how to configure a VAX RS-232 serial port and
the 11401 or 11402 so that communication can
be established.

The program is written in VMS C; no
special options were used during
compiling or linking.
It was developed
as a test aid to

instrument software designers and allows
developers to write routines that can exercise
programmable features of an instrument.
Other uses include manufacturing test and
measurement systems, remote operation (via
a modem), loading RS-232 ““define” strings
(instrument MACRO commands), and loading
instrument settings from files stored on the
VAX. The latter is particularly useful because
the 11401 and 11402 can store up to 10 sets
of front panel settings in non-volatile RAM.
The settings can be created and saved in
libraries of VMS files and readily downloaded
as needed.

The program allows you to connect to an
instrument at a (named) serial port, send in-
strument commands and queries, and receive
instrument responses and data. You may op-
tionally initialize the instrument from a VMS
file and store responses in another file.
Responses may be printed optionally on your
terminal. All commands and responses are in
the form of ASCII strings. While the 11401 and
11402 support binary transmission of wave-
forms and front panel settings, the program
described here does not.

The program is installed in your symbol

table under the name
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TALK using the command:

talk : = =“$ user$disk:
[user__directory]talk.exe”’

where your disk and directory give the path-
name to the executable file TALK.EXE. The
program is invoked using the input line:

talk -pport__name -ccommand__file
-llist__file

where port__name is the name of the serial
port to which the instrument is attached,
command__file is the (ASCII) file of instrument
commands used to set up the 11401 or 11402,
and list__file is the file to which instrument
responses are to be sent. Both the command__
file and list__file are optional.

The program establishes communication
with the instrument, sends the commands in
the command file (instrument responses dur-
ing setup are thrown away), and prompts you
for command input (>). You then may issue
commands and queries. In each case, the in-
strument’s response is sent to the listing file
(if listing is enabled and a filename was given
at invocation), and sent to the screen (if screen
printing is enabled).

You may enable and disable screen and file
listing using keyboard commands. CTRL-B
toggles file listing on and off. CTRL-D toggles
screen listing on and off. Initially, file listing
is OFF and screen listing is ON.

You also may send a DCL command
(device clear) to the instrument at any time to
clear its input and output buffers and place it
in a state to receive further commands by using
CTRL-A. You can exit back to the VMS com-
mand level by typing EXIT at the command
prompt.

This program may be run
within a VMS command
file; that way, an
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instrument can be run through a standard
command script and its responses recorded for
further use or analysis.

File Structures

The command and listing files are ASCII files
that can be created and edited using EDT.
Commands are terminated with carriage
return/linefeed sequences, inserted using the
EDT SPECINS command.

Data returned from the instrument and
placed in a listing file may be used in turn as
a command file to set up the instrument at
some later time. Tek Codes and Formats com-
pliance guarantees that query responses may
be turned back to the machine as commands,
and commands may be turned back as queries.
Where queries do not have corresponding set
commands, the instrument responds with a
syntax error message that’s ignored during
setup.

Note, too, that the instrument’s response
may be a long string terminated in carriage
return/linefeed. For instance, a 10K point
waveform may contain more than 70K ASCII
characters. Although EDT can handle such
strings, other text editors may not.

Instrument RS-232 Setup

The 11401 or 11402 RS-232 parameters should
be set up (from the front panel) to the follow-
ing values:

FLAGGING — SOFT
EDL — CB/LF
VERBOSE — ON
ECHO — OFF

The FLAGGING parameter allows the in-
strument to respond to DC1/DC3 control from
VMS, and to send those control characters to

the VAX. The EDL parameter sets the
command terminator to the carriage
return/linefeed sequence. When
ECHO is off, the incoming

Lt
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PROGRAM

/#= SYSTEM WIDE DEFINITIONS =/

#include stdio.h
#include iodef

#include stsdef
#include descrip
#include
#include
#include
#include

do { /* main loop =/
printf ("> ");
at_prompt = %’RUE . i
gets (llnut.rmg), /* get string from input =/
at_prompt = FALSE; :
if (strcmp (mscrmg, M"exit") == 0) break; /= graceful exit =/
send_buffer (strlon(m.crmg) instring); /= send to instrument »/
read_count = in_buffer (ouf.uhrnng), /* get string from inst. =/

if (doprint) puts (outstring);
if (Ifile && dolist) fputs (outﬂ;rmg, vfd);

zjnc:u:. 7(Tdcf } while (1); /* do forever =/
include file
restore_port(); /% redefine por§
/* PROGRAM SPECIFIC DEFINITIONS =/ o . :h:r;gcnri;tocsla/l
release_port(); » undefine channel =
#define BUFSIZ 72000 /% big enough for a 10240 point wfm =/ I "
#define ERROR - if (cfile) fclose(fd); /% clean up files »/
if (Ifile) fclose(vfd);
unsigned char terminal_port[16];
exit();
FILE »vfd, fd; /» File descriptor for list /
int TTCHAN /% End of MAIN =/
int SYSSCANCEL (), SYSSGETDEV (), SYSSASSIGN(), SYSSQIOW(), SYSSALLOC();
int cfile, Ifllu, tterm, dolist, doprint;
int at_prompt; /*\
| mmm==s;
struct dscS$descriptor_s port_desc; /* Terminal Port String Descriptor »/ | PERFORM, DCL
static struct /= TERMINAL MODE/CHAR BUFFER =/ | =ss=s=s=ass
char class; |ACTION:
char type; | Handle control chars from terminal; Do DCL or listing on/off
short int buff_size; /* page width =/ | or terminal listing on/off:
unsigned blslc tt_chars:24;
char page_le | Character Action
unsigned nxtendld tt_chars:32; 1 “-A Toggle file listing flag
} TT_chars; | ~=B Send DCL to instrument
i e } il Toggle screen listing flag
static struct ios
short  status; \=/
short  count;
int dev_dep; perform_ dcl(brtp char)
} io_block; int trap_char;
int sstat;
char instring[BUFSIZ], outstring[BUFSIZ]; int read_count;
main(arge, argv) /* received control-A: enable/disable listing =/
int argc; if (trap_char == 1) {
char #argv(]; if (dolist) {
dolist = FALSE;
u:signnd char |filespec[30], filespec[30]; printf ("Lu:tmg disabled\n> ");
char sptr; } else {
int nnd.:: dolist = TRUE;
int read count; printf ("Lmtlng enabled\n> ") ;
int i;
int chock; return;
}
dolist = |file = cfile = tterm = FALSE;
doprint = 3 /* Control-D: toggl. listing flag #»/
- if (trap_char ==
at_prompt = FALSE; if (doprint) {
if(arge == 1) { doprint = FALSE;
" "
printf("\nUSAGE: talk -pport -ccmdfile —Ilistfile\n"); 3 .Il;:lztf ("Output disabled\n> ");
s AR doprint = TRUE;
for (i =1; i ¢ arge; iv4) { printf ("Outpub enabled\n> ");
z::: argv(i]; return;
switch (sptr++) { }
case ’p’:
ntr:py(tnrmnsl port,ptr) ; /tnr:cug;gsczzéétl—(‘?’r p.rforn DCL =/
e sstat =
ok if (sstat 1= SS§ NDRMAL)
case 'c’:
strcpy (filespec,ptr); pr;:?f(:uc;blc to cancel pending I/0\n");
cfile = TRUE; exit(sstat);
break;
e /+ Set port for low baud-rate /
1Fil t e rt for low baud-rate =,
S LT aeRcP sstat = SYSSQIOW (O, TTCHAN,
break; IOS SETCHAR, /= for testing use SENSEMODE =/
default: 0,0,0,
printf ("\nInvalid option specified"); ITT _chars,
HA
- exit(); (me.)mscemosoo << 8 | TTSC_BAUD_300),
3} 0,0,0);
} if (sstat != SS$_NORMAL)
fi i ¥ ired fil
/+ verfiy options, open require iles =/ prig?if (:‘Ug;bh 4o 1t part.apasaln®:
if (ltterm) { exit(sstat);
printf ("\nPort must be specified"); X
it0;
exit() /* Send a null character to simulate a break =/
send((unsigned char)0);
if (cfile) {
it ((fd=fopen(&filespec, "r", “rfm=var")) == NULL) { /* Reset baud rate =/
printf ("\n\OO7Error in opening file Xs*, filespec); sstat = SYSSQIOW(O, TTCHAN, =
exit(); 00 5_SETCHAR, /» for testing use SENSEMODE =/
. MtV chars,
12
i O € (int) (TTSC_BAUD_9600 << B | TTSC_BAUD_9600) ,
if ((vfd=fopen(&!filespec, "w", "rfm = var", "mrs = 80")) == NULL) { 0,0,0);
> 5 z & < 5 5
::::tz)l‘( \n\OO7Error in opening %s", |filespec); it (sstat I= SSS_NORMAL)
3 prnntzf("Un;blc to alter port speed\n");
exit(sstat);
control_trap(); }
setup_instrument_port(); /* allocate and assign port x/ /= Deal with instrument’s reply (DCL), if necessary s/
if (cfile) setup_instrument(fd); /%= send cmds from file =/
Continued . . .
BEE— —— e
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commands are not sent back, character by
character, to the TALK program; this is essen-
tial to keep TALK from confusing instrument
response with the user’s commands. When
VERBOSE is ON, the instrument generates a
response for each command or query; in the
case of a successful set command, the 11401
and 11402 send the string OK back to the user.
This response is used as a handshake by the
TALK program. If OK is placed in a listing file
and sent back to the instrument during setup,
the instrument’s response will be a harmless
Syntax error message.

The standard RS-232 communications
parameters must be set to match the VAX serial
line. These are baud, stopbits, and parity. These
also may be set up from the front panel.

After these parameters are set up, they are
stored in the instrument’s non-volatile RAM;
if no other use is made of the RS-232 port, this
setup has to be done only once.

VAX/VMS Port Setup

To VMS, the 11401 or 11402 looks like a ter-
minal tied to a serial port. The serial line to
the instrument should be set up with the
following attributes:

World Access
Hostsync
Interactive
TTSync

World Access allows the TALK program
to connect to the port to which the instrument
is tied. Hostsync allows the terminal driver to
send DC1/DC3 to the instrument; Interactive
mode allows this to operate. TTSync allows the
instrument to send DC1/DC3 sequences to the
port.

Again the port parity, baud rate, and stop-
bits must be set to match the instrument’s. The
VMS SET TERM command can be used to set
these parameters of any serial port.

The TALK program requires the PHY__IO

privilege because it connects to the
serial line and alters its

operating characteristics (DCL is sent as a null
at a low baud rate). This privilege can be
granted to the program’s users or the program
can be installed in VMS with the privilege.

This program was designed to allow the
user to set up an 11401 or 11402 from a VMS
file and to send commands from a VMS ter-
minal. Thus, it forms the basis for more com-
plex instrument test or measurement routines.
The program easily could send command se-
quences to perform complex measurements
and query for results or waveform data. This
could be used in conjunction with other in-
struments also tied to VAX serial lines (power
supplies, signal generators, programmable
multiplexers, etc.).

Binary transmission of waveform data or
setups could be accommodated if hard flag-
ging is used in the VMS terminal driver and
if the writes to the listing file were done in
binary rather than ASCII strings. Further data
analysis routines — for example, a routine to
plot aquired wave form data on graphics ter-
minals — also could be invoked by special
keyboard commands.

Author’s note: Thanks to Rob Perry and
Ron Odenheimer from whom I received the
skeleton of the program, and to Greg Friend
and Clark Morgan who gave invaluable
assistance in configuring the VMS and instru-
ment RS-232 ports. —]James Stanley is principal

engineer in the Laboratory Instruments Division
of Tektronix Inc. in Beaverton, Oregon.

ARTICLE INTEREST QUOTIENT
Enter On Reader Card
High 845 Medium 849 Low 853
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PROGRAM.

if (at_prompt) {
read count = in_buffer (outstring);
if (doprint) puts (outstring);
if (Ifile 2& dolist) fputs (outstring, vfd);
printf ("> "); /* still at prompt; redo prompt =/

return;

#define MAX 10000

setup_instrument (fd)
wfd;

FILE
{
int read count;
while ( fgets (instring, (int)MAX, fd) '= NULL ) {
send_buffer (strlien(instring), instring); /=
read_count = in_buffer (outstring); /*
printf (".7); /%
}
printf ("\n"); /%
}
7%\ szm=
| CONTROL TRAP
!
|ACTION:
| control_trap() - Creates a system trap of "A, "B &
| This is VMS dependent. The system calls a service
| in response to the trapped character.
|
\»/

control_trap()
{

extern perform_dcl();

4 int sstat,func, parml, parm2, parm3, parm4;
int aiosb(4];
int mask[2 control B,

L {0,0x00000016}; /+ control A,
$DESCRIP (sys_desc, "SYSSCOMMAND") ;
sstat = SYSSASSIGN(&sys_desc,&TTCHAN,0,0) ;
if(sstat != 1) LIBSSTOP‘(parmO sscnt),

func = 108 SETMODE | I0SM_OUTBAND;

sstat = SYSSQIOW(O, TTCHAN, func, aiosb,0,0,
&perform dcl, mask,0,0,0 O),

if(sstat != 1) LIBSSTOP (parmd, sstac),

if(aiosb[0] != 1) LIBSSTOP(paﬂM, aiosb) ;

return;

/+ End of CONTROL_TRAP =/

continued

send to instrument
get inst. answer =/
let user know =/

print prompt ok =/

“D
routine

control D =/

N

unsigned char chr;

int sstat;
/* output char to instrument =/

sstat = SYSSQIOW (0 TI'CHAN

/
/

-

* THE FOLLOWING ROUTINES ARE VAX H/W DEPENDENT

-

7

| SEND

| ===z

|ACTION:

| Send routine outputs 1 character to the instrument.
!

\+/

:-nd(chr)

/* Status Return Word =/

WRITEVBLK,
l.no block,0,0,
&chr, /* Character to write =/
O /* Number of characters to write =/
0
0,0,0);

if (sstat != SS§_NORMAL)

printf("\nWrite to instrument failed");
exit(sstat); /* Let VMS terminate =/

}
return TRUE;
}
/= End Of SEND »/

[\
|
|
g
|ACTION:
| This will send the number of bytes in the buffer using the system
| service QIOW routine:
|
| PARAMETERS :
| buffer Pointer to a buffer (8-bit bytes)
| count Count. of bytes in buffer to send.
|
\+/

send_buffer(byte_count, byte buffer)
Unsigned int byte_count

/* Bytes in buffer =/
unsigned char sbyte buffer;

/» Buffer to print =/

int sstat; /% Status Return Word =/
unsigned int send_count; /% Bytes to send =/

/+ append cr/lf sequence and alt.r bycc count =/

«(byte buffer + byte count) = ’

-(byte buffer + byt. count + 1) = ‘\n %

byte_count += 2;

do
{ : " -
if (byte count > 512) /* Maximum size block »/
send_count = 512; /* Max count =/
else
send_count = byte_count; /* Available bytes »/
sstat = SYSSQIOW (0 TTCHAN,
WRITEVBLK,
l.lo hlock 0,0,
byte_L buff.r, /* Buffer to write =/
sond count, /* Number of characters to write =/
0,0,0,0);
if (sstat != SS$_| NORMAL)
printf ("\nWrite to instrument failed");
printf ("\nCount = %x",byte_count);
exit(sstat); /* Let VMS terminate =/
byte_count -= send_count; /* Amount left to send =/
byte buffer += send_count; /* Update buffer pointer s/
¥ /= end of DO =/
while (byte count > 0); /* Until all bytes sent =/
return TRUE;
¥
/" R —
| GET_PROTO_CHAR
| ==zZzss=szoo==
|
|ACTION
| get_proto_char() - reads 1 character from the instrument.
| If successful it returns the character received from the prototype.
|
\*/
char

get_proto_char ()

int sstat; /* Status return word »/

int read_char([2]; /* Character read from prototype =/
char ¢;

unsigned long p4[2]; /% terminator mask =/

unsigned long I0_RD;

I0 RD = IOS_READVBLK;

paTo] = 9%

pa[1] =

sstat = SYSSQIDW (0 TTCHAN

/= TTYREADALL =/
a-a block 0,0,

&c, /* Put data here =/

o /= Read only 1 character =/
o, /% O second timeout =/

pq,) /* Standard terminator =/
0,0);
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PROGRA M

if (sstat != SS$ NORMAL) {
e)ut.(ssbﬂ.y,

return (c);

}
/* End of GET_PROTO_CHAR =/
/*\
|
|
ACTION
| in_buffer —- gets a string from instrument. Fills in string
| the address of which is given as parameter; returns string
| length in bytes, Note this also fills in a 0 at the end of
| the string (string has terminal cr/If from instrument).
I
\*/

in_buffer (array)
char sarray;

char cc;
int 0

i=0;
do {
cc = get _proto_char();
warray = cc;
array++;
P44
J} while (cc = '\n?);
=array = 0;

return (i);

}
/* End of IN BUFFER =/
[\
|
I
|ACTION:
| Initialize the VAX serial por
| connected to the instrument bo allow binary
| 9600 baud transmission.
|
\=/

setup_instrument_port ()

{
int sstat;
int priv_mask([2];

/+ SET UP STRING DESCRIPTOR OF PORT TO USE =/
port_desc.dscS$w_length = strlen(&terminal_port);
port_desc.dsc$a_pointer = &terminal _port;
port_desc.dscS$b_class = DSCSK_CLASS S;
port_desc.dsc$b_dtype = DSC$K DTYPE T;

/= ALLOCATE PORT =/

sstat = SYS$ALLOC (&port_desc,0,0,0);
if (sstat != SS$ NORMAL)

puts (" Al locate FAILED\n");
exit(sstat);
2

/= ASSIGN CHANNEL TO PORT =/

sstat = SYSSASSIGN (&port_desc, &TTCHAN,0,0);
if (sstat != SS$_NORMAL)

puts (" Channel assignment FAILED\n");
exit(sstat);
B

/* SENSE THE CHARACTERISTICS OF THE PORT =/

sstat = SYSSQIOW(0,TTCHAN,

10$_SENSECHAR, /* for testing use SENSEMODE only =/

0,0,0,
&TT chars, /+ Address of buffer »/
12, /» Length of buffer =/

0,0.0,0) i

if (sstat != SS$_NORMAL)

printf("\nUnable to read port status");
printf ("\nError status is:%d\n", 6 sstat);
exit(sstat);

3

/* CHANGE PORT CHARACTERISTICS =/
TT _chars.basic_tt_chars = TT chars.basic_tt chars | TTSM NOECHD

chars.basic_tt_chars = TT chars.basic_tt chars & (“TTSM WRAP) ;
TT_chars.extended_tt_chars = TT_chars.extended_tt_chars | TT28M SETSPEED;

continued

/* Set characteristics »/
sstat = SYS$QIOW(0 TTCHAN,
108_ SETCHAR, /* for testing use SENSEMODE =/

0,0,0,
hTT_chars,
12,
0,
0,0,0);

/* CHECK STATUS OF ATTEMPTED PORT CHANGE =/

if (sstat != SS$_NORMAL) |

printf (" UNABLE to set-up port\n");
exit(sstat);
}

return;
/+ End of SETUP_INSTRUMENT PORT =/

/*\

| RELEASE PORT

|

|ACTION

| Deassign and deallocate the terminal port.

|

\»/

relesse_port()

{
int sstat;
printf("Releasing port %s ",terminal_port);
/» DEASSIGN CHANNEL TO PORT =/

sstat = SYSSDASSGN(TTCHAN) ;
if (sstat != SS$_NORMAL)

puts (" Deassign FAILED\n");
exit(sstat);
}

/+ DEALLOCATE PORT »/

sstat = SYSSDALLOC (&port_desc,0) ;
if (sstat != SS$_NORMAL)

puts (" Deallocate FAILED\n");
exit(sstat);
}
return;
/* End of RELEASE PORT =/
\

RESTORE_PORT

ACTION:
This is necessary because the port characteristics are changed
in such a way as to seem unusable.

e e e

\»/
restore_port ()
1

int sstat;

int read char[2],
unsigned long p4[2],
unsigned long IO}

/* Status return word »/
/= Character read from prototype »/
/* terminator mask =/

/= CHANGE CHARACTERISTICS BACK TO NORMAL =/

T _chars.extended tt chars =

TT_chars.extended_tt_chars | TT2$M_SETSPEED & (“TT28M_ANSICRT);
TT _chars.basic_tt_chars = TT chars.basic_tt_chars & “TTSM EIGHTBIT;
TT_chars.basic_tt_chars = TT_chars.basic_tt _chars & “TTSM_NOECHO;

sstat = SYSSQIOW(O, TTCHAN,
108_SETCHAR,
0,00,
&TT chars,
ia

/= New characteristics =/

0,
0,0,0);

TT_chars.basic_tt_chars = TT chars.basic_tt_chars & ('TI'SM PASSALL) ;

TT chars.basic_tt chars = TT chars.basic_tt_chars | TTSI Py

sstat = SYS$QIDW (O, TTCHAN,
108 _SETCHAR,
0,0,0,
&TT_chars,
12,

/* New characteristics =/

o,
0,0,0);
return;

/* End of restore_port() =/
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A State-0f-The-Art
Solution For
Simulating Air
Traffic Control.

40

~ Aircraft instrumenta-
tion traditionally has

evolved through the replacement of outmoded

instruments and controls with more advanced
and sometimes radically different designs. This
frequently produces ergonomic chaos that
results in high crew workload and reduced ef-
ficiency. Rather than go through the time-
consuming and expensive methods of the past
whereby a prototype aircraft was be con-
figured and flown to reveal these problems,
it was recognized that a far better solution
would be a full-mission flight simulator that
also would simulate air traffic control.

As a result, a joint team from NASA and
Lockheed-Georgia Company set about
designing a generic air transport with a
technology cut-off date of 1990. Based on
analysis of future needs, the aircraft is to have
the capacity to carry 200 passengers for up to
2,500 miles at a speed of .78 Mach. The air-
craft is to include such advanced features as fly-
by-wire active flight controls, composites for
primary and secondary airframe structures,
and all-electric (non-hydraulic) flight control
actuators.

One each of these Advanced Concepts
Flight Simulators was built at the Man-Vehicle
Systems Research Facility at the NASA Ames
Research Center in Mountain View, Califor-
nia; at Lockheed in Marietta, Georgia; and at
the NASA Langley Research Center in Hamp-
ton, Virginia. At Ames, two experiments were
performed. One major U.S. aircraft company
conducted a study of side stick displacement,
and another performed an experiment con-
cerning priority and feedback between the

pilot’s and co-pilot’s side sticks and between
the autopilot and the side stick controllers.

Digital Equipment Corporation VAXs
figure prominently in running these simu-
lators. Not only are they a major part of the
simulation at run time, but they also serve as
the principal development machines for appli-
cations running on several of the other
processors.

Distributed Processing
At the time of initial construction, there was
no single VAX CPU fast enough to run the
entire simulation. By breaking up the process-
ing tasks into logical units and assigning them
to individual processors, this problem was
overcome. Most of the devices in the cockpit
contain a microprocessor. Furthermore, the
aircraft models are split between a VAX 11/785
and a Gould SEL 32/77.

The VAX also serves as the interface for
a number of devices. For the VAX to fulfill its
simulation requirements, hardware is im-
portant. Due to real-time constraints, two
UNIBUSes are used; a single UNIBUS would
suffer from bus contention. Adequate memory
also is important because disk /O is too slow
and paging is out of the question.

The SEL 32/77 handles the aerodynamic
computations. It also serves as the interface to
the visual system, the air traffic control
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The Advanced Concepts night flying cockpit simulation. The red illumination helps pilots maintain their night vision.

simulator and the signal conversion
equipment.

Primary displays consist of an Adage RDS
3000 running at high resolution (1024 x 1024
pixels refreshed at 30 Hz). The top half is the
flight display and has two modes: velocity vec-
tor and attitude. The lower half is for naviga-
tion information. Pilots can choose between
a variable scale moving map display or the
conventional HSI or RMI formats. To build the
displays, a VAX process retrieves information
such as air speed and sends a block of data to
Ikonas Display Language (IDL2) programs on
the RDS 3000.

The RDS 3000s in low resolution mode
(512 x 512 pixels refreshed at 60 Hz) comprise
the three secondary displays. Overlaying each
monitor’s face is an Elographics touch sensitive
membrane providing the ability to change dis-
play pages. Page choices include various Jep-
pesen charts, electrical, environmental and fuel

AUGUST 1987

systems, weather radar, engine status and a
complete set of checklists. The software for the
secondaries is written in Ames’ Interactive
Dynamic Display Editor (AIDDE), a utility
authored by Sterling Software at Ames. The
AIDDE compiler produces IDL2 code that’s
downloaded to the RDS 3000 and VAX resident
C language code which is compiled to produce
two executable images per display. One of
these images writes information to the RDS
3000 to generate the picture while the other
reads from the touch membrane.

Console buttons and the touch mem-
branes are serviced by a microprocessor-based
1/0 system. Discrete inputs are received over
a MULTIBUS by one of two Z-80s and trans-
mitted to the VAX via the General Purpose
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Interface Bus (GPIB), an 8-bit parallel interface,
using the IEEE-488 standard. On the VAX, a
process receives the information and places it
in a shareable image organized into queues for
the different devices. The target processes poll
the appropriate queues. By reversing the se-
quence for discrete outputs, activated buttons
can be back-lit. .

The display/switch controller is the inter-
face to the guidance control and communica-
tion/navigation panels. A D8748 micropro-
cessor handles lighting the alphanumeric LEDs
to display the mode of the autopilot and to in-
form the VAX of button hits.

Realistic dusk or night window scenes are
generated by a Singer Link-Miles Image I

The final complex design.

visual system. With the ability to change
databases in flight, a mission scenario could
begin by taxying around the distinctive
restaurant at Los Angeles International, de-
parting, switching to an inflight database, and
making an approach and landing in San Fran-
cisco with the lights of the city visible in the
background.

Greenwich Mean Time is displayed by a
pair of liquid crystal display clocks. The time
can be set by sending ASCII characters over an
RS-232C line.

The two control display units (CDU) each
consist of a Z-80 processor, lighted keyboard,
alphanumeric display and infrared touch-
sensitive surface joined by a MULTIBUS. As the
interface to the flight management computer,
the CDU permits the display and editing of the
flight plan, weight and balance calculations
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An airborne view from the “window’’ of the Advanced
Concepts night flying cockpit simulator, showing the San Francisco Airport.

and other information. When data for these
pages is required from the VAX, the Z-80 re-
quests it. A small on-board printer allows
duplication of pages.

The advisory, caution and warning
system (ACAWS) is an aural generator already
installed in airliners. There are C-language
programs running on a PDP-11/34 under RT-11
used to annunciate warnings such as “MAX
AIRSPEED EXCEEDED.”

The signal conversion equipment (SCE) is
a Singer Link Flight Simulation Division
product that handles the analog devices: the
side stick, rudder pedals, flap handle and the
few conventional gauges. For analog input, the
voltage is converted to a floating point number
between 1 and -1 and sent to the SEL com-
puter where it’s placed in global memory for
reference by programs. For analog output, a
floating point number is sent to the SCE where
it’s translated to a fixed point number and
converted to a DC analog voltage that’s
distributed to the appropriate device. All of
this is done at 30 Hz.

Experimenters must have the ability to
monitor and control the simulation. In a study
of pilot reactions, for instance, they may wish
to induce an engine flame-out and observe the

crew. For ease of use, Sanders 7 graphics sta-
tions have been set up with numerous menu
displays allowing such control with only a few
keystrokes.

Air traffic control is run on a VAX 11/750.
Sanders 7 displays mimic radar screens allow-
ing controllers to monitor and advise the
simulator crew. The sky around the simulator
is populated by ‘“‘pseudo-aircraft” flown us-
ing terminals. These aircraft not only register
on the controller’s screens but also are visible
from the cockpit via the Image II visual

system.

Communication And Control

Data transfer must be accommodated with
two computers running the simulation. The
DR11-W provides an excellent interface;
however, because of extensive error checking,
/O on a VAX is very compute-intensive. Run-
ning the simulation at 30 Hz would swamp the
CPU just doing the intercomputer transfer. To
circumvent this problem, the standard DR11-W
device driver was modified to continue doing
read/write pairs after only one initial QIO call.
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Main Panel And Glareshield
1. Primary display
2. Clock
4. Master caution, master warning lights
5. CRT alternate page control
6. Master CRT brightness knob
7. Inclinometer
16. Guidance and control panel
77. Touch sensitive secondary display

Desk Top

14. Side stick controller

18. CDU keyboard and display

22. Comm/Nav frequent entry

23. Transmit/monitor control

24. Throttles

25. Comm/Nav control

26. Nav display control

27. Acars and Selcal control

48. Nose wheel steering, parking brake & rudder pedal adjust

Overhead Console

30. Flap and fuel indicators

35. Landing lights and WX advisory
36. Landing gear control

53 Console
3

Main Instrument

Side
Pedestal
50 Side
Center Console
—— Console

38. Flight control SYS control

39. Engine start/stop

40. Landing gear and brake panel
41. Cabin advisory lights

42. Interior lighting control

43. APU and external power

44, Oxygen and emgergency depress
45. Cockpit voice recorder

46. Fire control panel

53. Emergency circuit breakers

Center Console

28. Alternate trim control
29. Wing flap control

31. Radar control

34. Printer

50. Emergency gear release

Side Console
32. MIC and headset panel

Side Pedestal
51. Storage drawer
52. Map case
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In each cycle, the SEL converts its real
numbers to VAX format and sends them and
other data to the VAX. After reading the data
directly into an installed shareable image, the
VAX transmits its data from this image to the
SEL. Upon completion of the transfer, a com-
mon event flag is set that wakes the simula-
tion executive allowing it to begin scheduling.

The executive is a C language program in
charge of the simulation on the VAX. Each ap-
plication process has a special header designed
to communicate with the executive. Initializa-
tion of the executive (as for all processes) con-
sists of locking itself into memory and inhibit-
ing swapping. It then goes into an infinite loop
of waiting for and clearing the common event
flag, doing accounting and examining the
simulation for state changes. These changes in-
clude “freezing” the simulation on command
perhaps for an in-flight critique, or terminating
the simulation should a vital process abort.

Aircraft systems not run on the SEL are
part of the model scheduler. Models written
in RATFOR, such as the electrical system, col-
lision avoidance, flight management computer
and navigation are called by the scheduler as
subroutines. Some models must be run more
often than others, however. The autopilot, for
example, requires more frequent iterations than
the model that determines the prevailing winds
aloft. By dividing each simulation cycle into
16 frames, the model scheduler can call each
model as many or as few times as necessary.

Processes occasionally will be required to
write error or informational messages. Because
the number of messages could be voluminous,
the best solution is to write them to a disk file.
So that these messages will be stored in chron-
ological order in one file, real-time processes
perform memory writes to an installed share-
able image that’s monitored by a process run-
ning at a normal priority. This process
removes the entries and writes them to disk.

A fast mechanism for interprocess com-
munication is the installed shareable image.
Using a combination of RATFOR and
DATATRIEVE procedures that allow easy
manipulation of the 4,000 variables referenced
across processes, image creation is convenient.
To begin, programmers define variables with
a menu-driven utility. FORTRAN common
blocks then are generated, compiled and linked
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A simulated flight
approach pattern.

into a shareable image. Simulation programs
are linked to this image, which is installed at
the beginning of each simulation run.

To access these variables, users specify an
acronym such as “$.altitude.” A preprocessor
resolves them by inserting an INCLUDE state-
ment for the appropriate common blocks and
replacing the acronyms with the common
blocks and actual names. The normal C or
RATFOR compiler then can be used.

Development Environment
Thanks to the user-friendliness of VMS and its
utilities, the VAX is used for a substantial
amount of the work. Development for most
processors is conducted in whole or in part on
the VAX. In the case of the SEL, RATFOR code
is preprocessed on the VAX and the resulting
FORTRAN code is ported to the SEL for final
compilation. Using cross-compilers and
linkers, programs for the various Z-80s and
RDS 3000s also are composed on the VAX. A
utility enables users to download these pro-
grams or even interrogate the microprocessor’s
resident monitor programs.

Offline processing is also extensive.
DATATRIEVE 1is used for tracking simulator

problems. Forms Management System pro-

vides windowing for an interactive flight plan
utility. With many programmers working dif-
ferent shifts, MAIL is an important means of
interoffice communication. DECNET allows
fast and easy sharing of programs between the
Lockheed and Langley sites.

While the current configuration was suf-
ficient for much of the initial development,
experiments have revealed problems. Both
compute-bound and 1/O-bound bottlenecks
mean that the simulation cannot run at 30 Hz,
which is necessary for a faithful reproduction
of the flight environment.

After an in-depth study, a VAX 8800 has
been chosen to replace both computers. The
internal organization of the simulation will be
changed extensively because of the rehosting
of the SEL’s programs and to make use of the
8800’s dyadic architecture. —Michael Suchko is
currently a flight simulation and visual systems staff
consultant for McDonnell Douglas Electronics Divi-
sion in St. Louis, Missouri. At the time of this
writing he was a systems engineer at the Singer Link
Flight Simulation Division of the NASA Ames
Research Center, Moffett Field, California.
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By Ron Levine

The VAX And ECHO
Have Been Combined
To Form A Powerful,
Capable And
Inexpensive
Development Tool.

Today, the micropro-

cessor appears in prac-
tically everything — from refrigerators and
microwave ovens to automobiles and wrist-
watches. Products containing microprocessors
affect our lives in more ways than we can
imagine.

The engineers who design these products
are faced with ever-increasing difficulties as
processor hardware and software become
more and more complex, and the tasks of
designing, developing, and testing an em-
bedded microprocessor product become more
and more cumbersome. During this initial
phase, the critical elements that must come
together are manpower, the right equipment,
and a well thought-out plan. High-powered
engineering labor is a scarce resource and is
expensive. Likewise, equipment money is hard
to come by. Rapid development time, from
concept to market, makes development sched-
ules critical.

Given these critical issues, a successful
development program requires the right tools.
In a VAX environment, a very good tool for
microprocessor design and testing can be

CHOing VAX

created by combining the power of a VAX
with the ability of a first-rate development

"

“box:

VAX Development Environment

A typical VAX development environment con-
sists of the following:

1. VAX workstations for code writing

2. A text editor program (typically “vi” if
operating in UNIX)

3. A code writing workstation or another ter-
minal, accessed to compile and link using the
VAX mainframe

4. An emulator box

5. A terminal for downloading, usually
dedicated to supporting the emulator box
6. Target hardware attached to the emulator
via an emulation cable.

This configuration varies slightly from
vendor to vendor. (Some provide their own
terminal, etc.) It doesn’t matter if the VAX is
operating in UNIX or VMS; the basic system
configurations and general operation remain
similar.

One of the most important functions per-
formed on the VAX is source code control. A
standard UNIX system uses SCCS, a utility that
tracks revisions allowing you to check out the
source code for any given module, log it back
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... a very good tool for microprocessor
design and testing can be created by com-
bining the power of a VAX with the ability
of a first-rate development “box.”

in when finished, keep track of the changes
from one revision to the next, and maintain
a revision history. It also permits any one of
several engineers to download a copy of the
latest revision of all project code, including all
modules as well as those currently being pro-
cessed. VMS has similar facilities for software
configuration control.

A typical example of an on-site develop-
ment system implementation consists of a VAX
connected to an Arium Corporation’s ECHO
Microprocessor Development System. Let’s
look at some of the unique features of this
instrumentation setup.

Local compile for source debug:
Because it’s vital that turnaround time be kept
to a minimum, there’s frequently an advantage
to enhanced local capabilities. For instance, if
the VAX is busy, the ECHO box can be used
for modifying source code if only a local
debug is necessary (see Screen 1). Most other
emulation systems don’t permit this type of
operation.

If the source code is downloaded to the
ECHO and a local compile is performed, the
source code-compatible indicators are present
in the object code to be emulated. The trace
memory and previewed code functions can be
viewed in high-level source code, classic
assembly language and state mode displays.

Stack relative trigger: Because modern
processors create more code than their pre-

JAX V/

decessors and make extensive use of local
variables, a necessary feature for most 16-bit
processor debugging sessions is the ability to
stop emulation according to values of stack
relative quantities. For example, you could tell
the emulator to stop the processor the 20th
time an index (i), which is only used inside
a loop in some functions, is written to the
value six.

Code preview: After a local compile has
been performed, the ECHO has access to all of
the source code. Therefore, you don’t have to
go through the tedious process of making
listings and thumbing through them to view
coding. After loading the linked and object file
to be emulated, you merely type a label name
or address and depress the Preview key. The
code at this location, in source format, is
displayed immediately on the ECHO's screen;
i.e., an electronic listing. In this manner, any
code in the source file can be displayed at any
time with a few keystrokes and it appears
rapidly because it’s held in the ECHO RAM.

Also the code preview feature allows you
to “what-if”’ the code. The Preview function
can be used to create branches, enabling you
to watch where the code will go if a particular
branch is taken. The system is capable of
nesting up to 99 levels of preview code. The
previewing can be reversed at any time, either
one level back, all the way back, or anywhere
in between.

Trace memory: Executed code can be
examined easily via the trace memory func-
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tion. Code may be viewed directly in the high-
level language or in an expanded mode where
the assembly language is mixed in between
each line of source code. Also data can be
viewed in a state display format, as in a logic
analyzer, with each bus cycle of the processor
shown. Any position within the trace buffer
can be directly accessed by inputting a few
simple keystrokes.

Another unique trace memory feature is
Timestamp (see Screen 2). This function allows
the time counts in microseconds to be dis-
played either back to or forward from a break-
point selected in the trace. Therefore, you eas-
ily can determine the execution times for spe-
cific pieces of code. It permits comparing the
efficiency of operating time for pieces of code
created by the compiler. This cumulative
Timestamp mode is useful when two or more
independent processors are being emulated.
They can be cross triggered, and then Time-
stamp indicates relative timing between
various activities on the different processors.

Another mode within Timestamp shows
the total number of microseconds used by the

The ECHO unit that connects to any type VAX.

processor to execute a particular instruction or
bus cycle when the display is in the State mode.
Modifying and working with mem-
ory: A major function of any emulator is
working with memory. A good emulator pro-
vides emulation memory, usually called
“overlay memory,” to indicate its relationship
to the target circuit’s memory, also used by the
emulator. Emulators also permit the user to
“map” the overlay and target memories as dif-
ferent types. For example, the ECHO allows
mapping to:
1. Read/write (RAM)
2. Read only (ROM), where write accesses are
ignored or where accesses cause breakpoints
in the processing
3. Guarded, where any access causes a
breakpoint
4. Target read/write, and
5. Target read only with write ignored or
write causing a breakpoint.

VAX/ECHO configurations allow code
within memory to be examined or modified
cither by use of a memory window or directly
on the command line. The code (data) can be
displayed in hexadecimal, octal, decimal,
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binary, and ASCII. ASCII data can be displayed
in additional widths so that string text can be
viewed in a useful way. Data can be altered
right on the screen and then the emulator can
be restarted. Data also can be moved within
memory directly from the command line.

Stopping the processor: The ECHO
employs two different methods of halting the
processor, Trigger breakpoints which depend
on “fetch” cycles, and Trap breakpoints which
are related to execution cycles.

Trigger breakpoints view the voltages on
the lines (data and address buses) and compare
them against a given user-selected pattern to
halt processing. This process is the same one
used in logic analyzers.

Trap breakpoints are inserted into the code
at specified addresses and stop the processor
when this address is executed. Thus, stop con-
ditions can be set for both fetch and execution
cycles.

Analyzing captured data: Data can be
analyzed in a number of display modes, in-
cluding C language, assembly language, and
state format. The Timestamp function can be
activated so you can measure the length of
specified pieces of code or determine the ex-
ecution time of each instruction or bus cycle.

For a more detailed analysis or compari-
son, it’s often desirable to print out some of
the trace memory.

VAX/ECHO implementations allow the
printing of disassembly type display, state
display, preview display, memory sections, etc.
For additional analysis of captured data, there’s
a rather extensive search facility for use in
identifying and comparing various pieces of
code.

Some VAX Development
Environment Problems

VAX microprocessor development system im-
plementations, however, also may have some
limitations. Many development environments
consist of a large VAX used as a code
generating platform and a series of emulator
boxes at the target processor sites. Usually, a
number of engineers, perhaps 10 to 20, are
supported by this tool, so each one ends up
with 1/10th or 1/20th of the VAX’s available
computing power. Depending on the work-
load of the individual, this leads to long turn-
around times for any CPU or disk-intensive
application (such as C compiles).
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in array ‘‘starray.”’
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A typical VAX and Arium ECHO system configuration.

But after an engineer has been emulating
for a while and has made several patches, it can
take a very long time to go back to the source
code, recompile, relink, and reload the entire
code. If it takes a few minutes to get back into
the emulator, you can take a coffee break and
maintain concentration on the task at hand.
But, if it takes 30 minutes, an hour or more
to relogon to the VAX, call the editor, change
the source code, rerun the compiler, rerun the
linker, rerun the loader, download the code to
the emulator box, and be ready to emulate,
you’ll have trouble maintaining concentration
on the debugging session.

In theory, an engineer could work on
another task while waiting to return to the
debug session. However, it’s quite difficult to

move from task to task when the code and
hardware are complex and require careful
thought. Shifting gears is possible but it affects
productivity.

Another problem affecting efficient use of
VAX emulation environments is the lack of
good production quality compilers and
assemblers. Sometimes compiler generated
code executes slowly. But, C compilers have
improved a great deal over the years and
modern ones are optimizing and producing
code within shouting distance of the best hand
coding.

Another support tool weakness pops up
when there’s a need to write in a high-level
language, most often C for embedded micro-
processor applications. Typically emulator
boxes don’t couple well enough to the VAX in
the actual emulation environment to provide
good C source debug tools.
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Many boxes don’t let you view the emu-
lator’s trace memory in C source code on the
screen as it’s emulated. Sometimes they don’t
let you look quickly at variables, arrays, and
structures on the screen in their declared for-
mat. Most boxes don’t allow expansion of the
viewed code into mixed C and assembly
language displays. Still, many other emulators
don’t allow a look at assembly code in true
source form; i.e., with comments on the screen
next to each line of executed operational code.

It’s important to have the ability to
employ true source debug, having the actual
lines of source code in either C or assembly
language shown on the screen, with each
operation code executed by the processor.
After debugging by this method, it’s very hard
to go back to ordinary emulation tools. It’s
easier to find a bug when you can actually see
your code execute and watch it go off “into
space” to search for a non-existent address.
This is a more powerful superset of a symbolic
debug, where breakpoints are set (in symbolic
form) to trace execution.

One additional difficulty in today’s
emulation environment is the trend toward
multiprocessor applications, requiring multi-
ple emulation. Not only must you emulate the
processors but also cross trigger between them
and cross time stamp. Adding these capabilities
to the development system enables each of the
processors to be viewed and evaluated regard-
ing which one needs to go faster, slower, or
when time coordinates are needed.

New Processor Limitations

It’s harder to emulate the bigger processors.
Modern 16- and 32-bit processors are more
difficult to design around, write code for,
emulate, debug, etc. than their eight-bit
predecessors. The newer processors, Intel
80XX6, Motorola 680X0, National Semicon-
ductor 320XX and TI 99XXX, address more
memory — at least 16 MB — and most real
applications have MMUs, sometimes chip ver-
sions including a cache. This complicates the
emulation environment because merely look-
ing at the address lines may not guarantee the

'ECHO Microprocessor
Development System
Amum Corparatwn

Price: 312,939 for a 16~b1t model vmh
options dembeci

identity of the real physical address being
accessed at any given time.

All of these processors are capable of sup-
porting, and many applications utilize, true
multitasking, multiuser operating envi.on-
ments. In other words, the code you're ex-
amining may be several levels deep in inter-
rupts from the task you thought you were
watching.

Also, all of these processors require code
to be written in a high-level language, such as
C, and the executable code will have been
generated by the compilers. Thus, there will
be a large number of local variables and stack
relative quantities used. Many emulators that
operate in a VAX environment handle these
quantities poorly. When selecting an emulator
make sure it permits easy triggering on such
stack relative variables.

Be aware of your own special needs, proj-
ect requirements, and of the various levels and
types of features available on emulation/
development boxes and choose an instrument
vendor capable of supporting a DEC environ-
ment hookup. Then the VAX can make a first-
class development system without the finan-
cial, training, and loss-of-productivity burdens
associated with installing and learning to use
a new, unfamiliar system.

Using your VAX as a microprocessor
development instrument is an alternative to
purchasing an expensive, full-blown, stand-
alone system. By selecting a high quality and
versatile emulation add-on, your VAX can
become a powerful microprocessor develop-
ment tool.
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By Carl B. Marbach

Has Apple Found
Its Way Into
Corporate
Computing?
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When I attended an
early Apple Macintosh
Developers conference in San Francisco, I
heard the audience complain, “We’re not able
to share data”” “I can’t send messages to
another Macintosh.” “We want to share the
LaserWriter among all of us.” And, “How do
we tie all these computers together?”

I stood up among all these Apple devotees
and said, “What you need is a VAX in the mid-
dle of all this.”” Stares. Blank looks. I was, as
they say, a wine before my time. The idea of
hooking a Macintosh to a VAX seemed
preposterous, and even if it could be done
physically, what software would support it? I
sat down and waited. This year, my wine has
aged to drinking level.

In the PC world, we have seen many con-
nectivity packages for both asynchronous and
networked use. These software packages began
as simple terminal emulators and developed
into full connectivity programs that allow you
to use the VAX as a file server for the PC. AST
Research Inc. recently introduced a hardware
add-in for PCs and compatibles that handles
two hosts simultaneously, including file
transfer and VT-220 emulation all done in
hardware on the add-in board with its own
80186. (We'll review this product in the next
issue.) There are enough packages and options
available that now connecting PCs to VAXs is
an accomplished fact. (The Macintosh to VAX
connection isn’t as well covered yet, so that’s
the genesis for this series.)

Munching Macintoshes

The issues before us are not so much how we
connect, but what will we do with the con-
nections all around us. What should we do
with all these workstations? To what types of

ECing APPLES

software do they lend themselves? When do
we use a mini (mainframe) and when do we
use a workstation? Can we use both?

There are four areas of personal produc-
tivity usually associated with PCs (now called
workstations): word processing, spreadsheets,
interactive graphics and personal (read: small)
databases. All of these exist with some terrific
software on the VAX as well as on PCs. So
when do we use the VAX and when do we use
a workstation?

A financial planner alone in his office
doesn’t need a VAX to use a spreadsheet. The
traveling executive with a portable computer
can’t use a VAX to work on his favorite spread-
sheet model. Distributing computing power
to remote locations and for a small number of
individuals makes standalone PC/workstation
computers a viable possibility. The value of a
personal workstation is not the way it feels. Too
many people mistakenly have thought that the
personal computer’s user interface is unique.

For IBM mainframe users, the really
unique item for most first-time micro users has
been the immediate response and the “interac-
tiveness” of the computer. For large IBM users,
this was new; for most DEC users, the PC was
very familiar. CTRL-C still works! The Macin-
tosh, however, has given us a different inter-
face from what we’ve seen before on minis or
mainframes.

A properly configured, non-taxed VAX
gives good response time for any of the
spreadsheet packages that run on it. Con-
versely, when the VAXs are overloaded and
response time suffers, the longer response time
is annoying; users get used to rapid response
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and feel cheated when they get less. Distrib-
uting the processing to a workstation-like PC
will help this situation.

A personal workstation can do some
things better than a terminal, even a graphics
one, on a VAX. True bit mapped graphics are
faster on a standalone workstation. The hew
PS/2 computers from IBM offer improved
graphic performance, and the Macintosh’s
graphical ability is well known. Interactive
graphics almost always will be more accessi-
ble on a workstation.

Programmers are beginning to exploit
workstation capabilities to enhance their own
productivity. Multiple windows executing
multiple tasks, and the ability to move things
from one window to another enhance pro-
grammer time. It isn’t unusual that the first
people to utilize workstations fully are pro-
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VAX 11/725
DECnet
Link
Ethernet Cable
Kinetics Kinetics
Ether/SC Ether/SE

O

 Helix/VMX (pre-release)
Available Macintosh Software

grammers. After all, they can write programs
and systems to help themselves. The rest of us
will exploit this new technology later on.
But most of us work in so-called
“workgroups”’; that is, there are several of us
who share the same data and work on similar
projects. Separating us from each other doesn’t
help our common productivity. We can be
linked via a package that runs on the VAX. If
we want to use a workstation package, it must
be networked with others in the workgroup
and that isn’t always an easy task to ac-
complish. This same reasoning for network-
ing on a common VAX versus standalone pro-
cessing also holds for word processing,
databases and graphics applications.

* VAX BASIC, VAX FORTRAN

Available Host/AppleTalk Software

Available Host Software

® WMS, VAX/VMS V4.5

e DECnet
o \AX GKS

e Alisa Talk
o Pacer PCLink

o \ersalerm PRO
e Mac240
o MacTerminal
e gtc.

Our Testing Lab.
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Mainframe

or
Large VAXcluster

Departmental VAX

PC Mac

DEC has just announced a diskless
VAXstation that will be a terrific
workstation because it will run VMS. It
will be some time before it’s delivered
and the proper software is available, but
its promise is bright.

Polishing Apples

For now, the two most complete low-
end workstations are the IBM PC and the
Apple Macintosh. Of the two, only the
Macintosh offers a unique interface and
operating system. The possibilities of
the Apple to VAX connection are
exciting. Already several application
products (databases first) have been set
up to run using the Mac’s interface and
the VAX’s data storage and connectabil-
ity. More will come soon. The idea of
using the VAX power and the Macintosh
usability is exciting. Front-ending a
VAX with a Macintosh promises to
bring the MAC kicking and screaming
into real corporate data processing. The
Macintosh looks and feels like a work-
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VAX-
station

Other

Terminal i ristation

Today’s corporate configuration.

station, while the PC looks and feels
more like a terminal.

Apple has been delivering its
Appletalk networking products for
some time, but only recently has it
become possible to connect Appletalk
and Ethernet. A junction box from
Kinetics Inc. has Appletalk coming in
one end and Ethernet going out (or in)
the other. A single Macintosh can be
configured with an Ethernet interface
externally with a similar box. The new
Macintosh 11, which has been an-
nounced recently, will have expansion
(add-in) slots that will accommodate an
inboard Ethernet card. In other words,
Macintosh computers can be physically
linked to existing DEC networks easily.

Several vendors have begun to sup-
ply products that use this connectivity
in innovative ways. The VAX now can
fulfill my suggestion to the Apple
developers. The connections, both
physical and logical, are merely tools in
the hands of clever and industrious
developers. Software to support various

uses of VAX computers will come pour-
ing in. The VAX will be a server, a host,
a multiplexer, an arbiter and much more.
The Macintoshes will be terminals,
workstations and personal productivity
centers.

Cost will be a factor. DEC recently
lowered the price of the VAXstation
2000 to $5,400 and promised a $4,600
diskless version by December. A fully
configured Macintosh II will cost more
than the diskless VAX. Right now, the
Mac has more software and that soft-
ware is incredibly inexpensive by VAX
standards. Perhaps the Macintosh will
have more expensive hardware, but run
less expensive software.

DEC workstations are likely to use
the X Windows user interface for which
little software exists. The familiar
Macintosh icon-based interface has
many software products. As VAXsta-
tions proliferate, the price of software
will drop dramatically. It’s also likely
that the Macintosh hardware will cost
less in the near future.

When Macintosh computers were
first introduced, they had 128K of
memory, one 3 %2-inch disk, a nine-inch
black and white screen and no expan-
sion slots. The Macintosh II has a
13-inch screen (color optional), an in-
ternal Winchester disk, a 3%2-inch disk,
1 MB standard with much more
available and expansion slots; it looks
like a computer.

By becoming workstations on a
VAX computer, Apple may find its way
into the world of corporate computing
where it has been trying to go for some
time. As for DEC, it now has connec-
tivity up to the CRAY supercomputer or
to its own mighty VAXCLUSTERS and
down to the Macintosh workstation or
PCs. With the help of VAX Editor Al
Cini and Computer Methods Corpora-
tion, we'll try to help you sort out how
to use all this connectivity and let you
know how workstations will appear in
the future.
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IBM VS. DEcj

By John Biazzo

DEC/ACMS vs.
IBMICICS, Part 2.
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This is the second in a series

of articles comparing the
IBM/CICS transaction processing environment to the
DEC/ACMS transaction processing environment.

Differences in the two types of COBOL
you say? Absolutely! Back in school, your in-
structor undoubtedly stressed the fact that
COBOL is COBOL is COBOL, and once you
learned how to use this wondrous language in
which the vast majority of all business applica-
tions were written, you’d have the world by
the tail. Well, in the real world when you try
to take source code from one machine and
compile it on another, you learn quickly that
not everything you were taught is true.

Starting with basic syntactical differences,
there’s the EJECT command in IBM COBOL
that creates a form feed when the program
source code is printed on a line printer. While
there’s no such verb in VAX COBOL, if a pro-
grammer wants a form feed in his program
listing, he just enters the ASCII equivalent. If
EDT is used, typing a CTRL-L inserts a form
feed character in the source file.

Remember the four divisions that com-
prise every COBOL program? In case you
forgot, there’s the IDENTIFICATION DIVISION,
the ENVIRONMENT DIVISION, the DATA
DIVISION and, last but not least, the PRO-
CEDURE DIVISION. If these aren’t spelled cor-
rectly you can count on getting compilation
errors. IBM COBOL allows you to abbreviate
IDENTIFICATION DIVISION to ID DIVISION.
VAX COBOL goes strictly by the book and
only accepts the full spelling.

In IBM COBOL, when a GOBACK or EXIT
PROGRAM statement is encountered in a sub-

RANSACTION
PROCESSING

program, control returns to the calling pro-
gram at the next executable statement follow-
ing the CALL. The GOBACK statement doesn’t
exist in VAX COBOL.

Another subtle difference is the manner
in which source text files are copied into a pro-
gram at compile time. With IBM COBOL, the
programmer issues a %INCLUDE statement.
On the VAX side, a COPY command is used.
Basically, there are two variants of the VAX
COBOL COPY command. One that references
a quoted filename will copy in a source text
file at compilation time. A COPY FROM
DICTIONARY command under VAX COBOL
copies the named record from the Common
Data Dictionary (CDD).

Logical testing also is handled differently
with IBM COBOL. IBM COBOL contains the
reserved words TRUE and FALSE. This allows
the programmer to perform a test of the value
of a variable as either TRUE or FALSE. To
accomplish the same test under VAX COBOL,
the programmer must define string variables
that correspond to TRUE or FALSE values. He
then may perform the test by checking the
value of the variable as a string.

Continuing with testing syntax, the very
foundation of most COBOL tests, the IF state-
ment, also is different. The differences arise
when one variable is compared to two others.
For example, the statement IF STATUS EQUALS
(FULLTIME OR SALARIED) is completely valid
under IBM COBOL. VAX COBOL, on the other
hand, requires the programmer to be more
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verbose (and redundant); i.e., IF STATUS
EQUALS FULLTIME OR STATUS EQUALS
SALARIED.

Another difference between the
two languages occurs with the
EXAMINE verb. EXAMINE is used to
look at a string variable and count or
replace specified occurrences of a par-
ticular character or pattern of characters

IBM COBOL
contains the
reserved words

within that string. The verb EXAMINE
doesn’t exist within VAX COBOL. In-
stead, the same functionality is provided
through the verb INSPECT, which also
is available under IBM COBOL.

One last difference occurs in the
PROGRAM-ID statement that appears in
the IDENTIFICATION DIVISION. On the
VAX COBOL side of the fence, there’s an
additional qualifier, INITIAL, which im-
mediately follows the program name.
INITIAL causes the internal data in the
program to be initialized each time the
program is run. IBM COBOL doesn’t use
this qualifier. The reasoning behind the
initialization is explained below.

For those still not convinced that
these two brands of COBOL really are
different, let’s take a look at some vari-
ations in the program flow control
styles. First, IBM COBOL implements
what’s known as a SECTION, which can
contain one or more paragraphs that
begin with a label such as 100-READ-
NEXT-RECORD SECTION.

The section of code then is executed
when the program comes across a per-
form statement. For example, the pre-
vious section would be processed by is-
suing a PERFORM 100-READ-NEXT-
RECORD. All the code within the sec-
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tion would be executed and, when
finished, control would return to the
line immediately following the perform
statement. The end of the section most
likely would be indicated by the begin-
ning of the next section.

On the other hand, VAX COBOL
doesn’t allow the use of SECTIONS.

Instead, VAX COBOL requires a more
structured approach to accomplishing
the same task. For every portion of code
that must be executed in this manner, the
programmer must include a label at the
beginning of each section. Also, at the
end of each section of code, he must
include another label followed by an
EXIT statement. The EXIT statement ef-
fectively marks the end of the logical
section of code.

To execute this logical section of
code, the programmer uses a PERFORM
THRU statement. For example, if a sec-
tion of code begins with the label
RECORD-UPDATE and ends with the
label RECORD-UPDATE-EXIT, the code
would be executed by issuing a
PERFORM RECORD-UPDATE THRU
RECORD-UPDATE-EXIT. When the sec-
tion of code completes, control returns
to the statement immediately following
the perform statement.

On the whole, VAX COBOL is
stricter than its blue brother. One such
area is with unreachable statements. An
unreachable statement is just that — a
statement within a program that can
never be executed. An example might be
a PERFORM statement that immediately
follows a GOTO statement. No matter

what happens in the program, the
PERFORM never will occur. While the
IBM COBOL compiler merely issues a
warning, the VAX COBOL compiler
receives a fatal error and aborts.
Another difference between both
brands of COBOL occurs in the
WORKING-STORAGE SECTION. Because

VAX COBOL is designed to be used with
the VAX ACMS transaction processing
system, there’s one very different inher-
ent feature. ACMS relies heavily on
shareable code and retains the values
held in memory unless specifically in-
itialized. This means that if a user ex-
ecutes a program that stored some in-
formation in WORKING-STORAGE, and
then re-executed the same program, it’s
possible that some of the variables
would retain the values computed dur-
ing the first execution of the code.

While this memory preservation
design increases response time and
overall throughput, it can cause
devastating effects unless the program-
mer specifically wishes to take advan-
tage of this functionality. In most cases,
whenever a program is run, the pro-
grammer wishes to start with newly in-
itialized variables in WORKING-
STORAGE. Therefore, with VAX COBOL,
it’s very important that the INITIAL
clause be put in the PROGRAM-ID
statement of the IDENTIFICATION
DIVISION. The INITIAL clause ensures
that all variables except those passed
through the LINKAGE SECTION will be
initialized. As previously mentioned,
IBM COBOL doesn’t use the initial clause
on the PROGRAM-ID.

The remaining difference between

the two COBOLs is a result of the
inherent design differences between
CICS and ACMS. Technically, the differ-
ences are not evident in the compilers
or the syntax of either language. Instead,
the differences appear in the style of
code developed under each system.
CICS contains error handling logic

VAX COBOL is stricter than its blue brother. One
such area is with unreachable statements. An
unreachable statement is just that — a statement
within a program that can never be executed.

within. This logic performs the equiva-
lent of a GOTO within the COBOL pro-
gram. Under CICS, the use of GOTOs
and ““fall through” logic is encouraged.
Today, VAX COBOL as well as most
other versions of COBOL, stress that
good programming practice requires
never using a GOTO statement unless
it’s unavoidable. Hence, COBOL pro-
grams developed using VAX COBOL
under ACMS tend to be more highly
structured.

Additionally, CICS COBOL pro-
grams tend to be quite large. CICS pro-
grams may contain several pieces of very
distinct functionality. But, because of
the overall design of CICS, it’s best to
keep these modules together within one
main program. ACMS, on the other
hand, encourages modularity. Each por-
tion of a task should comprise a separate
program if possible. The modular design
of ACMS is intended to make system
maintenance easier and faster.

In Part 3, we’ll discuss terminal /O
processing with CICS as compared to
ACMS. —John Biazzo is a senior software
specialist with Digital Equipment Corpora-
tion in Meriden, Connecticut.
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COMMUNICATIONS

By Gerald W. Cichanowski

This Tip Is One You'll
Want To Save For
Quick Reference The
Next Time You Need
To Transfer A File.

66

Past articles in DEC
PROFESSIONAL have
discussed the utility of using KERMIT to
transfer files between computers. Many of our
users at Winona State University, Winona,
Minnesota, have IBM PCs in their offices,
which they use both standalone and as ter-
minals to our VAX 785. It seems that whenever
they create a file on the VAX, they want it on
the PC, and vice versa. KERMIT nicely obliges
by allowing easy transfers between the VAX
and PCs.

The novice user, however, cringes when
presented with the KERMIT manual. So, we
have prepared The Croak Proof KERMIT
Manual. It gives step by step instructions on

ROAK PROOF
KERMIT

how to use KERMIT to transfer from the VAX
to a PC, and from a PC to a VAX. The transfers
are limited to text files, because a novice user
can seldom use a binary file on one machine
created on the other. Figure 1 gives the in-
structions for sending a text file from a VAX
to a PC; Figure 2 gives the instructions for
going from a PC to a VAX. Be sure to refer to
the accompanying legend for specifics on case
sensitivity. —Gerald W. Cichanowski is director
of the computer science program at Winona State
University, Winona, Minnesota.
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KERMITFMS >  is PC Kermit prompt
kermit-32 > is VAX Kermit prompt
A> is PC DOS prompt

$ is VAX VMS prompt

Al is control/right bracket key
Al b
Alc

is control/right bracket followed by the b key
is control/right bracket followed by the ¢ key

Legend h
Capital letters indicate PC session, small letters indicate VAX session.
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A> MSIBMPC
KERMIT-MS) SET BAUD 9600 (insert appropriate |ine speed)
KERMIT-MS> CONNECT
i - (sends break to login)
- log onto VAX -
$ kermit

kermit-32) set delay 30
kermit-32)> send foo.bar
o] e (takes you back to PC)
KERMIT-MS> RECEIVE

- wait for file to be transferred -
KERMIT-MS> CONNECT (back to VAX to sign off)
kermit-32) exit
’ - logoff VAX -
1l e (done on VAX back to PC)
KERMIT-MS) EXIT

A>
- all done -

Send file from VAX to PC.

A> MSIBMPC
KERMIT-MS) SET BAUD 9600 (insert appropriate |ine speed)
KERMIT-MS> CONNECT

b (send break to start login on
VAX)

- log onto VAX -

$ kermit

kermit-32> receive

] e (return to PC)
KERMIT-MS> SEND FO00.BAR

- wait for file transfer -
KERMIT-MS> CONNECT (go back to VAX to finish up)
kermit-32> exit

- logoff of VAX -
Me (back to PC)
KERMIT-MS) EXIT

A
- all done -

n
g s

Send file from PC to VAX.
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By Bruce Feldman

" GREEN And GOLD
And New All Over.

68

WORD-11 V4.1,
from Data Pro-
cessing Design Inc. (DPD) of Anaheim,
California, is a state-of-the-art, shared-logic
word processing package for the VAX includ-
ing a number of special features, such as a
scientific equation capability, a thesaurus, list
processing and the ability to create and edit
multiple columns on the screen simultaneously
as in a Macintosh environment.

With its V4.1 release, WORD-11 stated that
it intends to keep abreast of a highly com-
petitive market by incorporating the next wave
of word processing features into an already
rich piece of software.

The first rush of business-oriented word
processing software made use of control se-
quences for most of the editing functions. The
Control key, outside the range of letter keys
used by business writers, was the most con-
venient key to designate for commands, espe-
cially because programmers already used it in
this manner. When numeric keypads showed
up on keyboards, editing functions began to
hang out there too. Most word processing
packages, from then on, found the convenience
of the keypad enticing. It was a blocked-off
area, separate from the typewriter keyboard
and, therefore, ideal for command functions.

As the need for competitive advantage
among software houses grew, and as the
capability of personal and business computers
grew, more functions were added to the arsenal
of weapons against the word. Where to place
these functions on the standard keyboard

ORD-11 V4.1

became a problem. The Shift key in conjunc-
tion with the keypad was one solution. Func-
tion keys alone and in association with the
Shift, Control, Alternate, and Escape keys were
other popular solutions.

The disadvantage was that editing became
a two-fingered exercise. This made editing
more cumbersome, and sometimes violated the
ideal of software transparency — that a user
shouldn’t have to take his eye off the screen
to manipulate the text. One direction was for
hardware manufacturers to add more keys that
could be pressed independently, at least solv-
ing the simultaneous command entering prob-
lem. But this made the number of keys on
some keyboards exceed the number found on
some pipe organs (although I've yet to see that
three-tiered keyboard setup, thank goodness!).

One successful approach was the concept
of the wildcard key or GOLD key as revealed
in the old DEC standalone word processors
and in the WPS word processing software. The
advantages were that it used a key on the key-
pad and took over the functions of the Shift
key, thus eliminating the two-handed coordi-
nation problem for most commands.

There was a limit to the number of func-
tions that the keypad alone could handle in this
way, even in combination with letters on the
main keyboard. As the number of functions
grew because of the rising expectations of
users, the growth of knowledge in the field and
the need for software companies to establish
competitive advantage, the child quickly out-
grew his clothing. A simple way to extend the
range of commands had to be found.

The command system in WORD-11
represents the most logical next step. This
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The keyboard for VT200 users.
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- WORD-11

Data Processing Design Inc.
1400 North Brasher Street
Anaheim, California 92807
(714) 970-1515

‘Hardware Environment: VAX/VMS,

RSTS, RSX and P/OS operating
systems. DEC-compatible terminals
necessary. ‘ .

' Price: From $795 for the PRO-350,
to $13,500 for the VAX 8800. Limited
‘use licenses — from $3,500 for up
to four users, to $7,500 for eight to
10 users. ' '

Enter 608 on reader card

package actually uses two master keys:
a GOLD key, the most “precious’ key
and, the one always pressed first, and a
GREEN key, obviously implying the
command “Go!”. These keys either
work in sequence or independently to
produce many permutations.

There are functions that use a com-
bination of the two master keys along
with other keys; other functions use cer-
tain keys twice. It’s a system with
enough capacity for WORD-11 to build
on over the years. The GREEN key (PF2)
is adjacent to the GOLD key (PF1) on the
keypad, so there’s never any fumbling
around. It’s a fine innovation, unless
you’re color blind. (I'm told that DPD
tested the colored key stickers on color
blind users with good results.)

The key sequences lend themselves
best to a VT200 series terminal where
some of the function keys on the top
row and edit keys can be used, although
the package works on the VT52 and
VT100 as well. However, the VT100
necessitates the use of longer key se-
quences in some instances.

The GOLD key is reserved for the
most frequently used commands, while
the GREEN key is used for the more
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esoteric functions. The incorporation of
the GREEN key has the disadvantage of
being confusing. “Do I use the GOLD
key to prompt for a list processing
record marker or the GREEN key?”
Another problem is that the system
overcomplicates some procedures with
more keystrokes than other packages
find necessary. Of course, in some cases,
that’s because there’s more that can be
done with WORD-11 than with many
other packages.

There are three user-chosen keypad
layout alternatives: WORD-11, DECWORD,
and EDT. Switching layouts is an easy
process. For navigating through the
WORD-11-style keyboard, you either use
the cursor pad keys or the Advance
(KP0) or Reverse (KP1) keys together
with either the Word (KP4), Line (KP2),
Sentence (KP,), Paragraph (KP5) or Page
(PF3) keys. GOLD-T(op) and GOLD-B
(ottom) quickly get you to these parts
of a document.

Columns

With version 4.1 of WORD-11, you now
can edit up to 16 columns side by side
in true “print what you see” style. Each
word in a column wraps individually,
and there’s automatic column position-
ing across the page so that the columns
line up without mechanical forcing.
Each column and its continuation on
subsequent pages can be edited indepen-
dently of columns next to it. Column
widths and positioning are selected
through multiple pairs of left and right
margins on the same horizontal docu-
ment rulers (see Screen 1).

A capability for newspaper or ser-
pentine columns also is supported now,
whereby a column automatically wraps
to another column(s) to the right when
it reaches the end of a page or at some
other chosen point. This allows the flex-
ibility of bumping a column elsewhere
in a format to accommodate advertise-
ments, graphics or other content re-
quirements. When working with ser-
pentine columns, the continuations
never are displayed side by side as they
are in the non-serpentine columns.
Rather the formatting takes place dur-

ing the printing process, a small price
to pay for such flexibility.

Columns also can be paginated
automatically like single-column text,
and the page markers used as landmarks
when scrolling through the document.
Column align commands make it possi-
ble to set one column according to the
characteristics of another. For example,
a list of ingredients followed by cook-
ing instructions could be formatted like
the previous recipe.

A column view command turns off
the display of columns other than the
one you're editing currently, to focus
you on your work area. This also sig-
nificantly speeds up the editing of the
column you’re working on. You can
now use the Select command to isolate
text in one column for cut and paste, or
to select text in several columns simul-
taneously for a global operation. Side-
by-side columns also can be used in
WORD-11 list processing.

In addition to the library of column
commands, there are several commands
dedicated to traditional tabular columns
as used in mathematical tables and the
like. You can cut, paste and perform
mathematical functions on tabular col-
umns, parts of tabular columns, in-
dividual table entries or on any text
selected by the special table-select com-
mand. For math functions, operations
can be performed vertically in columns,
horizontally in rows, or by matrix in
blocks of values.

Spell Check

Version 4.1 includes several improve-
ments in the spelling checker. You now
can scroll through a file and skip a word,
replace it with a suggested or new word,
ignore a word and add a word to a user
dictionary.

In addition to a user dictionary, you
can create an unuse directory, called an
ignore dictionary in WORD-11. This is a
clever concept that saves keystrokes
every time there are some special sym-
bols that you don’t want in your user
dictionary, but which you also don’t
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want to steer around every time you do
a spell check. In spell-check mode, you
also can quit the mode without contin-
uing to the end (as is required in some
word processing packages).

A thesaurus is a valuable addition
to WORD-11 that provides synonyms,
antonyms and even definitions of the
targeted word and all of its synonyms
and antonyms! New automatic hyphe-
nation breaks up words according to
their syllables as delineated in the
WORD-11 spelling dictionary. If the word
is not found, the software attempts to
hyphenate according to an algorithm,
and communicates that fact to you,
so you can check it out. Or, you can
perform one hyphenation at a time
throughout a document.

Utilities

WORD-11 permits conversion to and
from DECMATE and PC documents.
Cluster support
system disk and across-node printing.

includes common
You can store boilerplates, signature
blocks, or document formats in library
documents, which users on a system
then can share.

In graphics integration with the
company’s GRAPHICS-11 sister package,
WORD-11 resizes figures to fit within the
text parameters.

Data processing files can be con-
verted into WORD-11 files to combine
applications on the same system. Docu-
ments up to 254 characters wide can be
created.

Character set support includes
ASCII, DEC Technical, Diablo Scientific,
DEC Supplemental, and DEC Special
Graphics character sets.

Support And Training
There are more than 2,000 WORD-11
sites worldwide in major corporations
and educational and research institu-
tions. The software was first marketed
in 1977 and is updated continually.
Support and training are packaged
with the software and include telephone
assistance for six months, and two days
of basic on-site training (excluding
travel and per diem costs). Annual sup-
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port contracts also are obtainable and
include software and documentation
updates, telephone assistance and a
newsletter. There’s also a dialup support
line for new releases. A user-paid ad-
vanced training class is available at Data

Processing Design facilities in Anaheim,

California, or Bethesda, Maryland.
The documentation includes two
separate tabbed loose-leaf binders: a
Handbook encyclopedically incor-
porating the WORD-11 commands and
characteristics, and a Training Manual for
the novice user. For the system manager,

Compatible—works with virtually all 4107
compatible programs. PATRAN® UNIRAS®
REACCS® and DI-3000® are just a few.

Sensible—adds versatility to
your PC-based workstation.
The PC you use for word
processing or spread sheets
can be used as a graphics
terminal, too.

T (714)995-3900
FTG g?;‘iA'EMs 10801 Dale St.,

DI-3000 is a registered trademark of Precision Visuals, Inc., PATRAN is
of Molecular Design, Ltd., and UNIRAS is a trademark of UNIRAS, Inc

EMU-TEK Seven Plus Graphics Terminal Emulation Software

Seven Plus

ENTER 458 ON READER CARD

Stanton, CA 90680 Telex: 887840

1 trademark of PDA Engineering, REAACS is a registered trademark

Presto!

A Link to
Mainframe
Graphics

Affordable—at $695, our 4107 emulation
software is the cost-effective way to link a
PC to host computer graphics.

Reasonable—find out how
our whole family of graphics
terminal emulation software
makes good sense for the
work you do. Call today for
more information.

(800) 962-3900 (800) 972-3900 (Calif.)
Suite M-2, P.O. Box 615
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there’s the Manager’s Notebook, which
contains V4.1 release notes, an installa-
tion guide, a system manager’s guide
and a patch list for the spooler, spell

checker, list processing and main menu.
Finally, the package comes with a short
Guide, a Pocket Guide and keyboard
stickers for quick reference.
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Screen 1: An example of WORD-11’s on-screen column formatting capability.
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Screen 2: WORD-11’s external products access capability allows the integration of
graphics with text.
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The WORD-11 documentation is
succinct, an important value; overly ver-
bose documentation is a hindrance. The
well-written WORD-11 Training Manual
provides novices with the guidance they
require. The Handbook is mercifully free
of added weight. Each command is
treated separately under a separate
heading, in alphabetical order.

An on-screen help utility is in-
cluded in the software, although
WORD-11 makes extensive use of menus
(there are over 20) to assist users who
may not know a direct route to where
they want to go. For many, this might
be a better alternative than online help,
because you can choose your operation
from the menu directly; this may be all
the help you need.

Installation

Installation is quick and simple. There
are roughly 10 questions to answer,
which takes five minutes. Approxi-
mately 9,000 blocks of disk space are re-
quired for installation. By default, the
software is installed in directory
[word11.v41] on the system disk
(sys$sysdevice:). The company recom-
mends installing the product on a public
disk so that each user doesn’t have to
logically mount a private disk.

On the VAX, most of WORD-11’s
executable images are installed with a
specific privilege using the INSTALL
utility. Non-privileged users can thus
execute WORD-11 images without the
VMS privileges required by the software.

WORD-11 allows multiple readers of
a single file through RMS file sharing
features. Multiple WORD-11 users can
work in the same directory on the same
device and, therefore, share access to
documents and stored settings. VMS
operating system table space is required
for file sharing. A system lock is
necessary for each open file shared us-
ing RMS.

VAX/VMS permits the sharing of
native mode executable images among
multiple image users. Sharing of
WORD-11 code is desirable for multiple
user systems. All modules can be shared,
although the real workhorses (i.e., the
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front end, main menu, editor and
spooler) are the most likely ones to
be shared.

WORD-11 does not share images by
default. Rather you must alter the ap-
propriate command file. The WORD-11
Manager’s Notebook provides the details.
Note that you'll pay the price of hav-
ing to use global sections and global
pages when you share images. If your
system has the capacity, fine. If it
doesn’t, you’ll have to budget your
resources against the necessity of shared
images.

The WORD-11 Manager’s Utility
controls the setup, system access and
print spooling system. It mostly uses the
same commands and structure used in
the other WORD-11 operating en-
vironments. The utility comes with an
on-screen help file, but has no menu
system.

WORD-11 can integrate 2-D draw-
ings, charts and logos created by its op-
tional Graphics-11 package into text
documents. To create new figures or
modify existing ones, enter Graphics-11
from the WORD-11 document’s editing
menu. You then specify a figure and the
desired size (see Screen 2). You also can
request a caption; it’s automatically in-
cluded within the text when the docu-
ment is printed.

Two essential questions to ask of a
word processor are what it can do and
how easy it is to do it. While WORD-11
must be considered a state-of-the-art
VAX word processor, there have been
some omissions. Split-screen editing for
displaying two documents simultane-
ously isn’t supported currently, al-
though it’s expected in version 4.2. With
this feature, users will be able to cut and
paste from one document to another
while viewing both. Deleting multiple
documents would be another nice
feature to have.

Still, WORD-11 has many conve-
niences not found in some of its com-
petitors: being able quickly and easily
to stop printing if necessary; the ability
to enter only the first letter of a docu-
ment at the menu to edit it; and a
“redlining” or “‘change bar” feature as
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WORD-11 calls it, to record your editing
changes visually in a separate document
for comparison with the original.
You also can bring an ASCII file
directly into the document you’re
editing with one command, and with-

out having to convert it first to the
WORD-11 format. This is great for sen-
ding text from a different word process-
ing package or from a home computer
sending an ASCII file online to a host
VAX running WORD-11. The ASCII file

Network Research

makes your VAX net work.
And now it’s distributed by Z08A0E0"

FUSION"® Network Software is Digital Equipment’s choice
for 3rd party network software. And it is already installed
on many VAX/VMS sites.

You can build VAX/VMS based or most any combination
of multi-vendor networks using FUSION Network Software.
Your LAN can consist of multiple processor types, TCP/IP
and XNS protocols, and more than nine operating systems.
Plus, you can choose from many various LAN controllers,
gateways, and terminal servers. FUSION Network Software
gives you flexibility and a wide range of options. And, it’s
been accepted for sale by Digital—added assurance that your
net will work.

Call us toll-free (800) 541-9508 or (805) 485-2700 (in
Calif.) for details on how NRC'’s
software can fit your LAN
requirements. Or contact your
local Digital Equipment sales Oxnard, California 93030
office for more information. TELEX: 297579 NRCO UR

VAX/VMS

network
research
.‘ corporation

2380 North Rose Avenue

FUSION® is a licensed trademark. VAX, MicroVAX, VMS and the Digital logo are trademarks of
Digital Equipment Corporation. MS-DOS and XENIX are trademarks of Microsoft Corporation. XNS is a
trademark of Xerox Corporation.
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InterToolS"“

Fine C and Pascal Cross Development
Tools and the most sophisticated
Source Level Debugger available.

Now Available for the IBM PC

You want software tools that can
handle the complexity of your
embedded system project
without slowing it down.

® Source Debuggers—That
work with most popular
emulators for realtime debug
of unmodified target code at
the source level.

Hundreds of customers rely on

InterTools to keep their software

development projects ticking

along like a well oiled watch.

e Complete System—With
linkers, locators, formatters,
librarians, and all the tools
you need to generate

The InterTools programming ROMable code.

environment for the 68000, 8086,

780, 6809, 68HC11, and 6800

arae avails . TA Y
family chips includes: InterTools are available on VAX,

Sun, Apollo, IBM PC AT, XT,

. I d and other engineering computers.
® Cross Compilers—K&R C 5 & I

compilers that support the

q . ENTER 307 ON READER CARD
V7 extensions.
Intermetrics, Inc.
Software Products Division
733 Concord Avenue
Cambridge, Massachusetts 02138
617/661-0072

® Cross Assemblers—Full
featured assemblers that
recognize the chip maker’s
assembly language.
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can be included wrapped or unwrapped.

From within a document, the user
has access to several menus. There’s an
editing session menu, for instance,
where the user can change editing
defaults, and there’s a library menu
where the user can have a slew of
boilerplates ready to include. This is in
addition to the UDKs that users can
define for the number keys.

One nice WORD-11 feature is the
ability to display various levels of infor-
mation on the screen at once, including
formatting characters. It’s also possible
to display text exactly as it will be
printed. And when printing a docu-
ment, it’s possible to display the print
queue printer status.

The market for word processing
software is competitive. When a new
feature is introduced, it’s mimicked
almost immediately. To compare pack-
ages feature by feature, then, is virtually
meaningless unless your application re-
quires a specific feature that you need
right away and can’t wait until the next
version.

Where the market entries differ

most is in the ergonomics, although

even here multiple keypad configura-
tions now are available on many of the
most popular packages<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>