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People productivity. It's more important than ever.
And a good database system can mean real
productivity.

USER- 11 is a high-performance database system.

It is a fact: Software designed with USER-11 1s
built more quickly, operates more reliably. and
performs better than other software techniques.

USER-11 is unique. It's easy to install. Easy to
learn. And easy to apply. Adaptive tools and a
standard approach ensure that maintenance 1s
easier than ever.

A key to USER-11"s success is its powerful.,
dictionary -based modules. Software developers
simply describe and assemble these modules to
create custom business packages—at an
unprecedented rate.

Visit us at

Kiel Auditorium
St Lows. Missoun
May 22-24. 1983

DEXPO ™ East 83

Booth #108

Naturally USER-11 is supported with excellent
documentation and a variety of training options
for beginner to expert. Our commitment is to your
complete satisfaction.

Whether you are a software provider or a software
user, we guarantee you will be delighted.

Ask us about USER-11 and our family of business
software products, or better yet.-ask a
productive USER!

North County

Computer Services, Inc.
2235 Meyers Ave.,
Escondido, California 92025
(619) 745-6006, Telex: 182773

‘USER-11 is currently available for DEC computers

using the RSTS and VMS operating systems.
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Asimple, -friend| trol | let t i
matched to your S e e S,
Computer ; program number of copies (1 to 255), feed a single sheet

for alignment, put the system through self-test, and
much more. Resolution is 240 x 240 pixels, and you can
select landscape or portrait orientation.

Mercurion 1 is plug-compatible with all popular mini- and
mainframe computers. It's designed to replace
your existing impact line printer directly—no
operating system software changes. We
even supply the cable.

And you can count on SSI quality and
service support. Thousands
of our printer systems are in use
worldwide.

Call us or mail the coupon
below for a fully-detailed
brochure on this great new
printer system.

...and priced to
change all your thinking.

Now Mercurion 1 makes non-
inpact printing as cost-effective as
it is performance-effective.
Revolutionary ion deposition
imaging—far simpler and more
reliable than laser xerography—
gives you letter quality printing, and
on standard 8% x 11 paper now
demanded by government and
most businesses. All of this, plus
5,280 lines-per-minute.

Southern
fmd ) Systems, INnc.
2841 Cypress Creek Road

Ft. Lauderdale, FL 33309.

(305) 979-1000 (800) 327-5602
Telex 522135

Yes, Mercurion 1
sounds interesting:

Rush brochure to:
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Company

Address

l City, State, Zip

A — renemm  cosmwm

01-0019250200

CIRCLE D7 ON READER CARD







CONTENTS

THE POLLING SYSTEM — A Networking Tool for

Asynchronous Communications /7 Jon H. Blasdell, Jr. . ...........oiiiiuiiniiiiinnnennnnananns
Multiplexers are not always point to point. When there is more than one multiplexer talking to the host
how can it know where the data came from. This is important when you want to go from Boston to
New York to Baltimore with only one phone line.

DEC PROFESSIONAL CUMULATIVE INDEX / GregJustice . . . « .+« vv i iiiennnnnns
Greg has become our unofficial indexer. We (and Greg) promise to keep this up to date and published at
least once a year.

DECNET AND THE OSI/MODEL ./ MarkPRUIK .« o« o =« a5 o650 6 5o siio 210 6 06 60 w0 6 o s 6o e sl s
Understanding networks has not always been easy for the DEC user. As the use of small computers pro-
liferates (as in the new DEC personals), networking will become more important.

“FRIENDLY"" ISINTHE EYEOF THE USER / Judy/SUSI® ... + /s « o < e 200 e0 s o nomsivemoaosnsss
A user tells us what friendly is. And | thought | knew!

HANDLING PROBLEMS IN THE DEC ENVIRONMENT / HowieBrown . .............000uun..
Two things we seem to shy away from are planning and documentation. Howie has spoken on this and
other subjects at IRUS (Independent RSTS Users Society) meetings. He helped start IRUS and still is active
in it.

UNDERSTANDING THE ELEMENTS OF SOFTWARE SUPPORT / JohnGram . ................
John does software support every day. It is good to hear his side of the coin.

AVIEW.FROMTHEINSIDE/ Jorry CashIN . -+ s s% 216 suatars e istarn sisisiasl siohis sl w uisiniote. s anoalorators
Here is a start at understanding what DEC is doing with the new personal computer line right from the
“near” top at DEC.

MODEMS AND MULTIPLEXERS — Part4 / CarlB.Marbach . ...........covuutennennennn

BASIC VERSION 2 — “‘It Isn't Just for Breakfast Anymore™ / AICini . ... ........covvunn..
Version 2 is here, and we agree with professor Al that it is terrific. Al continues to serve the DEC com-
munity with his talented articles and worthwhile seminars. It is always a pleasure to be able to publish
what he has to say.

YOU'VE GOT TROUBLE WITH RSX WHEN . . ./ JamesA. McGlinchey . ...........ooeeeunnn
Our in-house RSX expert continues what will be a continuing series of RSX articles to help RSX users op-
timize what they are doing.

TSXLIB — A FORTRAN Callable Implementation of the TSX-Plus EMTS / N.A. Bourgeois, Jr. .. ...
TSX and TSX-PLUS are the most used non-DEC operating systems running today. They run “on-top" of
the RT-11 operating system. The availability to use system EMT's is important in many applications, and
here is a library for TSX fortran users.

DMP — A Dibol File Dump Utility /' Gary Palne . . . . .« cc o oo s sionowe et os oo nnnonssssensss
The ability to go through a file, extract what you want and then write out a new file of your own
specifications is an extremely useful tool. We have been doing it in BASIC with a package by Evans, Grif-
fiths and Hart. Here is one for DIBOL.

ROUTINE DEBUGGING or Getting the Buggers Off Your Back / Gerald M. Weinberg . . ..........
If we looked for the obvious first, maybe we could save some time. Airline pilots use checklists; why
don't we?

M68000 CROSS ASSEMBLER — The Bridge Between Motorola

andiDEC Systams / Joal Sehatitiem i st ol o0l Se L La LSl e o wesene aifs a5 s we Saecia»
| wrote my first PAL-8 (PDP-8 assembly) on a cross assembler on the PDP-6 (soon to be PDP-10). While
MICROS may be good hosts, they do not always support all the development tools you need. The idea of
using a big system to develop and debug software for small systems is not new, but the advent of many
small systems has spurred new directions.

A REVIEW OF DATABASE MANAGEMENT SYSTEMS FORRT-11 / AE.GroulX . . . . .o o vv v ...
Thank you Arthur! It is a real treat when a user who has done such a complete study can share it with
us. All you ever wanted to know about Databases under RT-11.

EMULATING CHAIN TO LINE NUMBER IN VAX-11 BASIC / Rick Cadruvi & Dan Esbensen . ........
Fortran has an ENTRY statement. Why did they leave that out of VAX-11 BASIC? Now we know how to
do it anyway.

AUTOMATIC SWITCHING BETWEEN TWO COMPUTERS / Michael Mueller, S.J. . ..............

Migration (as in PDP-11 to VAX) is just one reason you need access to two computers without moving
lots of wires.

MARCH 1983

8

16

23

28

30

32

43
52

60

74

81

94

110

114

COMING

B Benchmarks
M Clock Q

B Using the RSX-11M
{ Connect to Interrupt
Vector Directive

B Stretching the Canvas—
Impact Analysis

B Modems &
Multiplexers —
Part 5

M IB Graphs
B The DEC CI Bus

B Printers for DEC
Computers — From the
LA34 to High Speed
Lasers

B UNIX

B An Upgrade Path for
Your H11

B More on Software
Support

B How to be a Smarter
Software Buyer

B More...

FROM THE EDITORS
LETTERS TO THE DEC PRO
DEAR DR. DEC (questions & answers) .. 45

PROFESSIONAL ETC (news & notes) .. 118
CLASSIFIEDS NEWS ............. 142
LIST OF ADVERTISERS ........... 142

THE DEC PROFESSIONAL Magazine, March 1, 1983, Vol. 2,
No. 2. ISSN 0744-9216 is published bi-monthly by
Professional Press, Inc., 161 E. Hunting Park Avenue,
Philadelphia, PA 19124. Subscriptions: no charge for
qualified U.S. sites: foreign - $50 (US$) per year. Second
Class postage paid at Philadelphia, PA., and additional
mailing offices. POSTMASTER: Send all correspondence
and address changes to: THE DEC PROFESSIONAL, P.O.
Box 362, Ambler, PA 19002-0362, telephone (215) 542-
7008. Copyright © 1983 by Professional Press, Inc. All
rights reserved. No part of this publication may be
reproduced in any form without written permission from
the publisher. BPA membership applied for November,
1982.

PAGE 3




FROM THE PUBLISHERS
Carl Marbach & Dave Mallery

Personal Computers! Judging from the
cover, everyone is getting into the act!

All Kidding aside, so are we. It is clear to
us that in about a year, the majority of DEC
users will be DEC Personal computer users.
We are announcing a major new publication:

PERSONAL AND PROFESSIONAL: The
Independent Magazine for Digital Personal
Computer Users. We feel that we are
qualified to bring our best efforts to you as
we all become Personal Computer users
together. We are calling this magazine PER-
SONAL AND PROFESSIONAL because it
covers the new line of DEC microcomputers
from the personal (Rainbow 100) to the pro-
fessional (Professional 300 series).

There is going to be a big difference with
the DEC Personal Computers. A very large
number of DEC Personal Computer users will
also be established DEC users. Remember
that DEC does 80 percent of its business with
about 400 firms. They plan to pump that ex-
isting market full of Personal Computers.

PERSONAL AND PROFESSIONAL will be
a different kind of magazine in many ways.
The lines of distribution are different. It is
on a subscription basis. See our introductory
subscription offer and postcard on page 19.
You should be able to find PERSONAL AND
PROFESSIONAL in your local computer
store. Since the magazine is a late arrival in
a field already jammed with magazines, we
are relying on our position as users ourselves
to give the publication uniqueness. We will
have to serve both the traditional DEC user
who is becoming a Personal Computer user
(someone like ourselves) as well as the
novice computerist who just brought one
home from the retail store because he
learned about DEC from his broker.

We will try to introduce the veteran DEC
user to the maze of CP/M software that is al-
ready in place. When seasoned DEC Users run
head-on into some of this software, sparks
are bound to fly! The entrance of large num-
bers of experienced professional program-
mers into a field dominated by newcomers
should produce some great copy. (Maybe
even an implementation of TECO on the Rain-
bow!! Just think of all those thousands of
people who think TECO is a power company
or a lift truck manufacturer!)

When novice computerists run head-
long into DEC, the same should be true!
Someone will have to explain the wonders of
DEC's management to them. We will also be
able to tell them about what DEC made
before Personal Computers!

PERSONAL AND PROFESSIONAL will
bring you intelligent, concise and current top-
ics from hardware insights to software re-
views. And superior technical explanations are
written in lay terms as they tackle topics that
entice even the professional computer user.

Learn how today's personal computers
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are answering the demand for increased
capabilities with this list of regular PER-
SONAL and PROFESSIONAL departments:

Characters — Hear what industry
leaders, the men and women setting the fast
pace of today's computer age, have to say in
well-written and insightful interviews . . .

How To — Personal and Professional
computer users tell how to do it, when to do
itand why you doiit. ..

Bits & Bytes — Easy to understand ex-
pert explanations of the computer’s internal
workings provide a better understanding of
how it all works. ..

Input/Output — Digital personal com-
puter users ask the questions and leading
computer authorities give the answers that
open new doors. . .

Digital Watch — With a finger on the
pulse of the many computer developments
and innovations, the staff of PERSONAL and
PROFESSIONAL report on how Digital is
posturing itself and competing in the per-
sonal computer market . . .

Columns & Editorials — Expert opinion
on anything and everything that affects the
personal computer market or user . . .

Book Bag — What computer-related
books are “musts” and which ones are
“busts” . ..

Supplier Notes — Be kept totally up-to-
date with the latest information on new
hardware and software . . .

On The Exchange — a well-known
analyst tells how personal computer com-
panies are performing in the stock market...

Observations — Gain valuable insight
from the experierices good and not so good
of other personal computer users.

Features, Features & More Features —
Each issue contains objective and well
researched feature articles on the legal,
educational, financial and management
aspects of the world of personal computers.
And much, much more. . .

In short, PERSONAL and PROFESSIONAL

will help you get the maximum benefits from:

your Digital personal computer.

Each issue of PERSONAL and PROFES-
SIONAL is packed with the latest informa-
tion on the world of personal computers in a
high-quality, modern, attractive and easy-
to-read format. The finest editors, writers,
art directors, illustrators, cartoonists and
photographers have been assembled to
establish a new level of excellence and objec-
tivity in personal computer magazines.

So, come along our yellow brick road
and join us in the charter issue of PERSONAL
AND PROFESSIONAL. We need your support
on this one. While you're at it, you ought to
run down to the local computer store and see
what a real computer company builds when
they set out to make a Personal. When you
get there, ask them if they carry the new
magazine for the DEC personals; if they
don't, please tell them about PERSONAL AND
PROFESSIONAL magazine. l

A

THE: PROFESSIONAL
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How do Unibus™users spell

peak I/O rate relief?

High speed data acquisition can
be a real headache. Especially
during peak I/O rates when
transfer can exceed the CPU’s
capacity and key bits of
information go off in thin air.

So we developed a DR11-W
module. First for the Unibus.
Now for the Q-Bus. Both
feature our exclusive DMA
Throttle that efficiently
regulates data flow down to
average rates to maximize
overall CPU performance. But
that’s not all.

Additional design features make

it a cure for many other

troublesome Unibus or Q-Bus

system ills. For example, it

offers:

O Edge mounted LED’s to
illuminate performance status

O Micro-sequencer driven,
self-test diagnostics

O Long lines capability

O Switch selectable 22-bit
addressing (Q-Bus)

O Bus Address Extension for
memory transfer throughout
the 4 megabyte range (Q-Bus)

0 Switch selectable, 4-level or
single level interrupt
arbitration (Q-Bus)

0 Compatibility with 16, 18
and 22-bit backplanes
(Q-Bus)

This high speed, digital

input/output device is

prescribed for such typical

applications as:

O High speed graphics

O Digital data acquisition

O Parallel information
processing

O Interprocessor linking
between a Unibus and Q-Bus

There’s more. And we're
anxious to spell out all that the
DR11-W and our complete line
of computer interfaces can do
for you. Call or write today and

. ask about full year warranty.
} Available under GSA contract

#GS-00C-03330.

Now for Q-Bus™users too.

- See us at SOUTHEASTCON, ELECTRO 83,
COMDEX SPRING, and INTERFACES '83.

L

CIRCLE D6 FOR LSI-11, CIRCLE D54 FOR PDP-11.

*TM Digital Equipment Corp.

1995 N. Batavia Street, Orange, CA 92665
714-998-6900 TWX: 910-593-1339




LETTERS TO THE DEC PRO . . .%

Send letters, comments, photos, etc. to: Letters to the DEC PRO, Box 362, Ambler, PA 19002.

(=

I happened to read the article in
your January [1983] issue entitled “I
DON’T GET NO SUPPORT, Part Two”
by Joel Schwartz, M.D. [Part One
appeared in our November, 1982
issue.], and | believe there needs to be
some comments made on the support
issues in that article.

It sounded to me like a typical first
time computer buyer who shops all
over town trying to get the best price
or free education from the computer
stores and then expects super support
or interest from the sales people (who
hope that their support or knowledge
will be rewarded by a sale). We in the
industry have been burned by too
many buyers who get a free education
and then buy from the lowest priced
vendor.

I think it is time for the computer
sellers and the computer buyers to
wake up! Personal computers are far
less expensive than even the smallest
of compact cars! When you buy a car
today does the salesman know how to
repair it? Does he include driving
lessons in the purchase price? Of
course not. There isn’t enough profit
margin, after expenses, for that kind
of service. Well guess what? It’s the
same with computers only worse.
There are only about 15-20 automo-
bile manufacturers selling in the
United States. There are over 350
computer manufacturers (with who
knows how many resellers) offering
computers in the United States today.
Given the price and the competitive
pressures, there simply isn’t enough
profit margin to support highly trained
technical sales people on a quantity
one purchase.

Today’s low priced micro-computers
and the corresponding software prod-
uct must be sold on a retail basis.
Additional support and/or training
required, should be viewed as consult-
ing services (similar to the fees paid
Attorneys, CPA’s and Doctors). If a
retail store is a “nice guy” who takes
the time to educate the buyer without
charging, it will be out-of-business and
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incapable of supporting the buyer on
any basis in the long run.

Michael L. Holt

Commercial Computers, CA

* k%

Many of your fine articles would be
even better if they were not so
verbose.

Michael A. Branch, Sr. Programmer

The ENI Companies, Bellevue, WA

* * %

| came across your magazine in a
friend’s office, and it looks to me like a
good way for some of us smaller
system users to communicate. | am
looking forward to an upgrade to an
11/23plus based system in the near
future for engineering and report
writing. | am looking for a word
processor to run under RT-11 that can
handle engineering/scientific/math
type reports. That is, | want math
symbols, large and small brackets,
integral signs, Greek letters, super-
scripts, subscripts, etc. displayed on
the screen as they will appear on the
printer. Proper formatting for various
printers for attendance free printing is
also desired. | have heard a rumor
from a former DEC employee that
such a program has been developed

Reverse a byte string.

as follows:

RO, R1l, and R2 are destroyed.

SO e we we ne we we e we we e

at DEC for use on the 350 personal.
True?? When should such a product
be available and at what price from
anyone?

25 o0 ®
lim x < J I +6

A{n}%éVz dp

e 1 0 £

David E. Limbert, P.E., Director
Del Engineering, Durham, NH

* %k %k

Although | am not a Basic-Plus user,
a compulsive disorder would not
allow me to ignore STRREV.MAC (a
string reversing routine) on p. 60 of
your Jan. ‘83 issue [by Craig Goodrich].
To a degenerate hacker like me, any
code segment of more than one
instruction cries out for optimization.
That years of therapy have not
palliated this obsession is proved by
the accompanying routine, REVSTR.
It's one word shorter in the setup;
faster in the loop; and works correctly
in the case in which the string straddles
virtual address 100000. Three princi-
ples have been applied to the original:
use autoincrement addressing in place
of indexing; move unconditional
branches outside of loops; and always

use unsigned comparisons on addresses.

On entry (R5)+2 is the address of a two-word string descriptor .

address of first byte of string
byte length of string

The order of the bytes in the string is reversed.
R5 is preserved.

EVSTR: MOV 2(R5),R1 ;R1 points to string descriptor
MOV (R1)+,R0O 7RO points to start of string
MOV (R1),R1 sR1 string length
ADD RO,R1 ;R1 points just beyond string
BR 208 ;into loop
’
10$: MOVB -(R1) ,R2 ;pick up byte from 2nd half
MOVB (RO), (R1) sreplace it with byte from 1st half
MOVB R2,(RO)+ ;byte from 2nd half into 1lst half
208S: CMP RO,R1 ;if we haven't reached midpoint yet...
BLO 108 ;..loop back
RETURN

Steve Brecher, Software Supply, Long Beach, CA

i . . . continued on page 103
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DILOG
INTERFAGES
WINGHESTER BACK-UP

You can’t find a better, high-
performance line of low-cost, single
board, disc and tape controllers for
your PDP-11 data storage system. All
Winchester disc and 2" tape control-
lers are based on uP architecture and automated
design common to the thousands of DILOG controllers
in use. So they consistently offer you best price/
performance.

The vital time-saving and data base protecting
features you want, including diagnostic test/self-test/
error correction/etc., are all built into each intelligent
controller. You'll also find RT-11, RSX-11, RSTS,
; IAS, MUMPS, DSM or VMS software
compatibility, plus 1/O compatibility with
all popular drives.

| WINCHESTER/SMD/CMD
CONTROLLERS

capacity hard disc drives employing

ing is a partial listing of models:

> NEW—UNIVERSAL SMD
INTERFACE COMPATIBLE—Model
DU215—Interfaces UNIBUS to SMD
I/0 drives—switch selectable RK06/
RKO7—two 8" or 14” Winchester SMD/
CMD drives to 300 MB capacity (mix or
match without any component change)—
56-bit ECC—88% utilization of unformat-
ted storage capacity—exclusive universalt
formatting.

NEW—SMD INTERFACE
COMPATIBLE—Model DU218—Full

*DEC, PDP, RSX, RSTS, IAS, VMS, UNIBUS Trademarks Digital Equipment Corp.
* *Trademark Cipher Data Products

PDP-II*

These controllers mate with largery &%

RK. RM and RP emulations. The follow- M

RM02/RM05/RP06 media
compatibility—interfaces PDP-11/04
through 11/60 computers with up to
four Winchester, or CDC9762/9766
equivalent disc drives employing
industry standard SMD interface, as well as Memorex
677/RP06 type drives—includes three sector buffering,
32-bit ECC and dual port capability.

MAGNETIC TAPE CONTROLLERS

These 2" mag tape controllers/
couplers handle standard start-stop and
streaming drives with TM-11 or TS-11
emulations.

2" STREAMING/START-STOP
COMPATIBLE—Model DU130—
Handles up to eight 9-track, 800/1600
BPI industry standard drives at12.5 ips
to 125 ips—interfaces dual density :
f (N RZI/PE) drives from all manufac-
2 turers. TM-11 emulation.

NEW—12" MAGNETIC TAPE
COMPATIBLE—Model DU132—
Emulates TS-11—interfaces up to four
 start-stop or streamer drives, including

| “Cache Streamer”—**12.5ipsto 125 ips
| speeds—exclusive 800/1600 BPI dual
density—also interfaces GCR transports.

Contact your local DILOG sales office for
complete details and O.E.M. quantity

discount pricing/delivery of specific models
providing Winchester/Backup for PDP-11.

Corporate Headquarters

12800 Garden Grove Blvd. « Garden Grove, Calif. 92643

* Phone: (714) 534-8950 « Telex: 681399 DILOG GGVE
Eastern Regional Sales Office

64-A White Street « Red Bank, New Jersey 07701

* Phone: (201) 530-0044

European Sales/Service Office

12 Temple Square * Aylesbury, Buckinghamshire « England
* Phone: 44-296-34319 or 34310 « Telex: 837 038 DILOGI G

DISTRIBUTED
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NUMBER 1 FOR DEC-11
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THE POLLING SYSTEM,
A Networking Tool

For Asynchronous Communications

By Jon H. Blasdell, Jr., Austin Systems, Inc., Austin, TX

The Art of Time Division Multiplexing has advanced to
the point that it is sometimes difficult to choose the proper
product for a given application. Multiplexing as a sub-
market in the overall Data Communications Industry has
developed because it provides an economic tool to the user.
The unique aspect of multiplexing is that each type of
multiplexer was originally designed to fit a specific need and
as long as that need exists, the device still has a market. In
some cases, newer designs with additional features have
replaced older equipment, however, we still have Frequency
Division Multiplexers (FDM), Bit Interleave (Fixed Format)
Time Division Multiplexers (BTDM), Character Interleave
(Fixed Format) Time Division Multiplexers (CTDM), and to-
day's most prolific seller, the Statistical Time Division
Multiplexer (STDM).

We also find hybrid TDMs which combine bit and
character techniques as well as STDM which also handle
either bit or character interleave in a fixed format arrange-
ment, concurrent with statistical techniques.

The latest advancement in TDMs is commonly referred
to as the Polling Multiplexer. Several manufacturers have
modified their standard STDMs to allow a multichannel unit

at the central site which communicates with remote units
with only a portion of the total channel capacity in each of
the remotes. When these are connected in a multidrop ar-
rangement, the user can derive the benefits of fewer
modems and lower overall telephone line cost.

To illustrate this last statement, refer to Figure (1) com-
pared to Figure (2). Figure (1) shows a point-to-point or star
configuration with a thirty-two (32) channel master station
multiplexer interconnected to eight (8) separate four (4)
channel remote multiplexers. In this illustration there are
sixteen (16) modems and eight (8) separate leased data cir-
cuits. Figure (2) shows a total of nine (9) modems and one
leased multidrop circuit.

It should be noted that there are differences in the
devices designated as Polling Multiplexers by various ven-
dors. For example:

1. There are multiplexers that allow a computer that
does the polling to utilize one or more channels of a fixed
format TDM to feed a remote multidrop line. Refer to Figure
(3).

2. There are devices which are installed in a remote
location and provide polling for either multidrop or point-to-
point lines connected at the lower speed side. The high speed
or aggregate side is connected to a CPU or its front end as a
serial synchronous stream and is software demultiplexed at
that point. Refer to Figure (4).

3. There are STDMs that poll as shown in Figure (2).

Now a new generation of equipment has been intro-
duced. While generally referred to as a polling statistical
multiplexer, it is actually a superset of that product type.
This new device as supplied by TeleProcessing Products Inc.,
4565 E. Industrial St., Bldg. 7K, Simi Valley, CA 93063, is
named the Polling System. While some of the features of
the Polling System are duplicated in one or more polling
statistical multiplexers, no other unit offers all of the
features in one coherent system.

All Statistical Multiplexers utilize some form of link pro-
tocol based on the CCITT X.25 protocol. The Polling System
is no exception. The link protocol is the arrangement of
serial bits transmitted from one station or device to
another. Included are the delimiting characters or “Flags”
which open and close a frame of information. Contained
within the frame are address, controls, data and a very
powerful error detection algorithm which provides for a re-
quest for retransmission if an error is detected.

Some of the features that distinguish the Polling
System from other products in the marketplace are:

1. Remote units can be equipped with one, two or four
individually addressable 1/0s. In all configurations, only one
modem is required at any physical location.

2. Link modem can be either synchronous or asyn-
chronous, so it is applicable to in-house as well as long
distance networks.

3. The system incorporates speed matching. A terminal
can operate at a different bit rate than does the computer
port to which it is assigned.

4. The system provides selectable logical port mapping

e B T T T T R e S S N T e T W WY T 3 P VA W e S A AN S R D R e S )
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Access

the X.25world.

Todau.

Unibus, PDP, VAX, LSI, DEC are registered trademarks

of Digital Equipment Corporation.

A Unibus/DMA system that provides DEC
minicomputers access to X.25 networks.
Great!

Today’s X. 25 public networks offer an
alternative to the high cost of dedicated
lines and the slow speed of dial-up
connections. ACC’s X. 25 products help
major government agencies and Fortune
500 companies take advantage of this
alternative.

Our products plug directly into your
DEC host’s UNIBUS or LSI-11 Bus. They
off-load X. 25 protocol processing and
transfer data to your host CPU by means
of high-speed Direct Memory Access
(DMA).

CIRCLE DS0O ON READER CARD

Three DEC/X.25 Interfaces.
ACC has three major X.25 products to
meet the requirements of your application.
All are microprocessor based. All are
certified for operation on Telenet and other
public packet networks. All comply with
CCITT’s Recommendation X. 25 for levels
1,2, and 3. And all are available for delivery
today.

1. Terminal Networking. With
the IF-11/X.25 PLUS, remote X.25
network terminals can access your host
as if they were locally connected. The
IF-11/X.25 PLUS can be configured
to support any combination of up to 32
local and remote terminals. Additionally,
local terminal users have the option of
connecting to other hosts on the X.25
network. All PAD (Packet Assembly/
Disassembly) functions (CCITT X.3,
X.28, X.29) are coded into subsystem
firmware, without impacting your host
CPU.

2. High Speed File Transfer. The
IF-11/X.25 connects your host to an X.25
network. It provides up to 32 full-duplex
virtual circuit connections to a VAX or
PDP-11, at line speeds of 56 Kbps (with
even faster line speeds available). The
[F-11/X.25 is ideal for file transfer
applications to remote network locations
or for any application that needs direct
access to an X. 25 network.

3. LSI-11 Bus Systems. The
IF-11Q/X.25 network access system is
functionally identical to the IF-11/X.25,
but designed for your PDP-11/23.

Access Is Our Business. For over
a decade, beginning with ARPANET, ACC
personnel have designed and manufactured
a variety of systems to access packet-
switched networks. ACC’s X.25 products
are designed to meet your custom
applications. For example, we have
customized X.25 systems with the
following options: (a) 256 byte packet size,
(b) ADCCP frame level, (c) Point to Point
capability (DCE version).

If you need access to the world of
X.25, phone us at (805) 963-9431.
Today.

Accessing the World ... Today.

Associated Computer Consultants
720 Santa Barbara Street

Santa Barbara, CA 93101

TWX 910 334-4907

(805) 963-9431




at the central site. Any physical 1/0 can be logically con-
nected to any computer 1/0 without changing cables.

5. Each central I/0 can be configured as a dual purpose
port. The port can be assigned to a remote port supporting a
CRT part of the time and alternately can be assigned to a
different port supporting a printer. Additionally a software
program is contained in the central unit which allows host
computer selection of up to six (6) priority levels of data be-
ing sent to remote device.

6. Each Polling System central unit has a control port
that can be equipped with a control console, either a CRT or
a hard copy KSR. This port can also be connected to a host
port so the host control console can be used to control and
monitor the Polling System. One further capability is that
the control port can be remoted to allow the control console
to be at a different physical location from the Polling
System central unit.

7. The control port provides for manual selection of
control commands to accomplish various maintenance and
trouble shooting procedures. Included are:

Controls:

* Loop back of central site ports.

® Loop back of remote ports.

e Enable/disable remote ports.

¢ [nitialize remote ports.

Status:

e Map display (report of physical configuration of
system).

e Poll list display.

¢ Display central site 1/0 configuration.

e Display remote site(s) 1/0(s) configuration.

[}

Display any channel that is in a test condition.

. Many polled networks, today, use some form of net-
work control systems. When purchased from a modem
manufacturer or rented from the telephone company, the
technique used for sending and receiving control informa-
tion is a Frequency Division multiplexed side channel which
operates at a much slower speed than the main data chan-
nel. The Polling System provides network control imbedded
in the protocol. This benefits the user in several ways. No
special modems are required. All control commands and
status reports are at network speed, and no special addi-
tional control unit is required at the central site.

9. In addition to the controls and status information
_ available via the control port, an optional capability provides
for a Network Performance Analyzer. TeleProcessing Prod-
ucts has for some time, been providing devices to monitor
the performance of IBM 3270 multidrop networks, both
Bisync and SDLC. The features of these devices have been in-
tegrated into the Polling System. Among these are:

1. Poll to Poll Times

2. Channel Delay Times

3. Port Utilization (char/sec)

4. Line Performance

5. Average Host Response Times
6. Maximum Host Response Times
7

8

9

g

[o2]

. Selected Priority Outbound

. Port Configuration

. System Physical Definitions

he nice thing about the Polling System is that all stan-
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dard capability is available in manual controls from the
front panel so no control console is required if not desired.
All controls and status information are in easy to under-
stand English language whether manual or control console
initiated.

One further enhancement recently announced, is the
capability of interconnecting up to sixteen (16) Polling
System master stations so all can be managed and control-
led from a single control console. Each system can handle up
to thirty-two (32) remote 1/0s and an aggregate of 38.4
Kbps over 9600 Bps link modems. This concept of one con-
trol console provides a network manager with a single point
control of 512 remote 1/0s (1024 dual mode).

The Polling System is a networking tool that provides
the user with decreased line cost and total transparency
when used with asynchronous host computer 1/0s and ter-
minal devices. It is ideal for the small to medium user who
wishes to acquire network management and performance
analysis previously found only with large mainframes and
more sophisticated terminal equipment that communicate
using a higher level link protocol.

Many types of businesses could benefit from the use of
the Polling System. Generally speaking, any business with a
computer in a central location and multiple offices with one
or only a few terminals should consider this product type. It
is also an ideal tail circuit networking tool for the various
private and public data networks.

As a Consultant in the Data Communications Industry,
it is particularly satisfying to see manufacturers such as
TeleProcessing Products provide user friendly systems. It
makes recommendations a lot easier.
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DIGICALC, Powerful Financial Forecasting

With incredible range and depth, DIGICALC can provide the executive,
accountant or professional with a worksheet capable of multi-year forecasts,
budgeting and consolidations.

DIGICALC is designed for use on DEC* systems exclusively. The signifi-
cance of its design is the incomparable degree of “help” built into it.
DIGICALC has been called “the most user friendly program available for
DEC computers.”

DIGICALC runs on VMS*, RSTS/E* More information is available in
brochure form, but to really feel the power of DIGICALC call today for a
free dial-up demonstration.

CIRCLE D23 ON READER CARD

* FINANCIAL MODELING.

* ON-LINE HELP AND SELF TEACHING
MODE.

* TEN KEY NUMERIC DATA ENTRY.

¢ EXTERNAL FILE INTERFACE.

* “BOARDROOM QUALITY"” REPORTS.

* EXTENSIVE MATH FUNCTIONS
ALGEBRAIC FUNCTIONAL LOGICAL
SCIENTIFIC USER DEFINED FUNCTIONS.

¢ SAVES AND RECALLS WORKSHEETS.

* REGRESSION FOR FOUR PERIOD WITH
BI-VARIANCE AND NINE PERIOD WITH
FIXED VARIANCE.

* DYNAMIC NUMERIC AND ALPHABETIC
SORTING OF ENTRIES BY ROW FOR AN
ENTIRE WORKSHEET.

* CONSOLIDATION OF ANY NUMBER OF
WORKSHEETS INTO A SINGLE SUM-
MARIZED OUTPUT WORKSHEET.

W=

SYSTEMS INCORPORATED

16902 Redmond Way
Redmond, WA 98052 US.A.
(206) 881-2331

*DEC, VMS, RSTS/E are registered
trademarks of Digital Equipment Corporation
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FIGURE 3
TAIL CIRCUIT MULTIDROP THROUGH TDM

Mr. Blasdell is one of the founders of Austin Systems Inc. He acts as a
consultant in the area of management, marketing and product planning
for vendors of Data Communications Equipment, as well as assisting users
in network design.

Mr. Blasdell is also the author and principle speaker in two seminar
programs entitled “Basic Data Communications” and “Word Processing
Communications” which are directed to both user and vendor personnel.

He has been active in the Communications industry since 1950 and
has held various technical, marketing and management positions with

CENTRAL LEAS
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MODEM
MULTIDROP CIRCUIT

cPU LEASED DATA CIRCUIT

FIGURE 4
REMOTE POLLING MULTIPLEXER CONFIGURATION

such companies as Tran/Amdabhl, Racal-Milgo, Communications Logic Inc.,
TRW Controls, Texas Instruments and Shell Oil Co. He also operated his
own manufacturing representative company for more than three years.

Mr. Blasdell has participated in several trade show sponsored work
shops and presentations. Several of his articles have appeared in data com-
munications trade journals. He was on the original Board of Directors for
the Computer Peripheral Manufacturing Association and assisted in the
formation of the Independent Data Communication Manufacturers

Association. N -

throughout the United States.

(G2 CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities
CIRCLE D94 ON READER CARD

WHEN YOUR VIODULE DRIVE
RUNS OFF TRACK,
WE'LL GET IT BACK

ON THE ROAD. FAST.

CALL CONTROL DATA.
800/328-3980

When your CMD (or any other drive in the storage madule family)
isn't running smoothly, call us. \We repair and maintain dozens
of makes and models. We're located nearby, in 50 cities
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If you’re hungry for ;

has a piece
of the Pie to satisty any appetite!

A
New
One
Cooking

« IMMEDIATE DELIVERY e
ALL ITEMS

Over 16 Years Providing Memories

If you have an appetite for other types, we have memory for:

e Hewlett-Packard HP 1000 ® General Automation — 220/110

® Honeywell Level 6 & DPS6 ® General Automation — SPC 16, GA330, 440
® Perkin-Elmer Series 16 e Computer Automation — LSI 2, LSI 4

® Perkin-Elmer (Interdata) 7/32, 8/32 e Data General — Nova 2, 3, 1200

On Site maintenance available in major Metropolitan areas
FOR FULL DETAILS CALL TODAY
TOLL FREE: 800-854-3792/IN CALIF: 800-432-7271

3400 W. Segerstrom Ave., Santa Ana, CA 92704 e (714) 540-3605 e STA ”DAB!M[MORIES

~owision or (2 TIANASIS corronarion

Data General, Digital Equipment Corporation, Hewlett Packard,
Computer Automation, Perkin Eimer, Honeywell, General Automation CIRCLE D130 ON READER CARD
and their various model designations are recognized trademarks.




About 1974 Digital Equipment Corporation (DEC) an-
nounced a network, DECnet, to connect the various DEC
computers. In 1979 the International Standards Organiza-
tion (ISO) published the Reference Model for Open Systems
Interconnection, establishing a framework for network im-
plementation.

Any time a vendor offers a product in a rapidly evolving
area such as computer networks, it runs the risk that stan-
dards will be established which invalidate much of the
design of the product. The dilemma posed is a chicken-and-
egg question. If there is heavy demand for a technology the
vendor must satisfy its customers. If there is industry-wide
use of a technology, standards will be established to govern
compatibility of the devices which use that technology.
Witness RS-232C as a methodology for connecting terminals
and computers. DEC satisfied their customers’ demands for
computer interconnection, but the demand for computer in-
terconnection, especially between heterogeneous systems,
forced the later development of the OSI model.

The usual procedure followed by vendors caught be-
tween these horns appears to be to try to influence the stan-
dards committees to establish their product as the standard
which all other vendors must then follow to remain com-
petitive. The OSI model, however, is not a standard. It is a
framework which suggests how a network architecture
should be designed. This framework provides a set of
“layers” to be used in designing a network. Within and
across the layers various standards may be established, but
a given implementation may implement only a subset of the
OSI model and remain a valid OSI network. Further, the
modular design of the OSI model was a logical derivation of
the existing work in network architectures. The major
vendor-supplied networks; e.g., DECnet and SNA, follow
similar architectures in their design. Much of the Digital Net-
work Architecture (DNA) maps directly onto the OSI model.

THE 0SI MODEL

The OSI model describes the architecture of networks in
terms of seven layers. This layered architecture is a logical
approach to specifying communications between functions
and their opposite numbers on another node. Except for the
first, each of the seven layers is built on top of the preceding
layer.

When an entity within a given layer communicates
with an entity in the next higher or the next lower layer, we
refer to the interface between layers. The term ‘interface’ has
largely replaced the OSI terminology of Service Access Point
in common usage. Entities in a layer only interface with en-
tities in adjacent layers. They can also communicate with
entities at the same layer level in the hierarchy. The rules
governing such communication are called a protocol.
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DECNET AND THE OSI MODEL

By Mark Paulk, System Development Corporation, 4810 Bradford Blvd. NW, Huntsville, AL 35805

The first layer is called the physical layer. The physical
layer is concerned with the transmission of bits over some
physical medium such as a wire. At this layer the electrical
and mechanical characteristics are defined for interfacing
with the transmission medium, whether it be fiber optics,
coax, twisted pair, microwave, or any other conceivable in-
terconnector.

The second layer is called the data link layer. It turns
the physical medium into an error-free communications
channel. The data link layer provides the data-link control
procedures which frame messages, check their validity, and
manage access to and use of the channel.

The third layer is called the network layer. It provides
the connection between the communicating nodes. If a node
receives a message from one node directed to another node
with which the originating node does not have a direct link,
this layer is responsible for routing the message through the
intermediate node on toward its destination. Congestion
control is is also performed at this level to prevent bursts of
traffic from choking the network.

The fourth layer is called the transport layer. It is
responsible for communications between the source and the
destination nodes. The first three layers are concerned with
the individual links between adjacent nodes; the fourth
layer and those built on it are concerned with end-to-end
communications and are not concerned with the location of
the communicating nodes in the network.

The fifth layer is called the session layer. It binds and
unbinds the distributed activities into logical relationships
that synchronize and structure the communications link.
The communications link is set up here, and system-
dependent functions are invoked for the given pair of
specific nodes.

The sixth layer is called the presentation layer and con-
tains those functions which are frequently done for the
user, especially those which involve the representation and
manipulation of data. One example might be the conversion
of EBCDIC codes to ASCII.

The seventh and final layer is called the application
layer. It contains the program or utility which uses the net-
work.

THE EVOLUTION OF DNA

Like any viable entity DECnet has evolved over the last
decade. DECnet Phase | was a fairly restricted network im-
plementation. The initial architecture of DECnet contained
only four layers: physical, data link, network services and
user application. Communication was strictly between adja-
cent nodes. The basic functionality offered was task-to-task
communication via point-to-point line.

The Digital Data Communications Message Protocol
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Awaf’d-wihi“n- N
software solutions
for DEC* computers

A rose. . . nature’s most widely used symbol for success,
in love and in life. In the greatest horse race of all, the

Kentucky Derby, and in competition worldwide, the rose
is a token of triumph, a winner's award, the fruition of a dream.

In business, dreams become goals to be attained. The very real goal
of increased productivity is common to us all. Amcor can help you
effectively reach this goal by using modern tools of the highest
technology.

AMBASE, our Data Base Management/Application Development
System, is just such a tool. In addition to the sophisticated data
management capabilities of AMBASE, it consists of flexible report
and screen generators, as well as an automatic
code generator and a very friendly query
capability.

AMBASE customers are writing a wide variety
of application packages from student registra-
tion, voter information, to payroll, and a com-
prehensive criminal investigation system.
AMBASE was designed to handle diverse
industry application requirements such as
those of government, education, finance, dis-
tribution, manufacturing, professional organizations, and more.

Our customers are not only writing a variety of applications systems,
they are doing so in record time. Systems that used to take weeks to
write are being completed in days, resulting in dramatic increases in
programmer productivity.

Marketing Dept.
AMCOR COMPUTER CORP.
1900 Plantside Dr., Dept. DP-383
Louisville, KY 40299
(502) 491-9820

amcor computer corp.

an ARC Automation Group Company

AUTHORIZED |
clilglijtla] |
COMPUTER DISTRIBUTOR

amcor compuler corp

cation.

AMBASE is the DBMS around which
: our other application software
. has been designed. Amcor’s
A/R, A/P, General
Ledger, Inventory

Control, Order

’ Processing and

Sales Analysis systems are fully integrated # with AMBASE;
and are being continually enhanced to make these products

even more flexible in meeting customer requirements.

Amcor’s detailed documentation, comprehensive training program,
and customer-pleasing support services make SIMPLICITY the
essence of Amcor “New Generation Software”.

As an authorized Digital Computer Distributor,
we can help you become a winner in the produc-
tivity race. You can win all the “roses” with com-
prehensive hardware from Digital Equipment
Corporation, a leading manufacturer of inter-
active computer systems; with software and ser-
vices from Amcor available to you at a “bundled
system discount”.

For free information on how you can join the
winning team of AMBASE customers, clip this ad to your business
card and mail it to the address below. If you prefer, call us TOLL
FREE at 1-800-626-6268.

Ask about our Business Automation Center Program — a unique
service bureau approach — and our special discounts for govern-
ment and educational institutions.

CIRCLE D46 ON READER CARD

*DEC is a trademark of Digital Equipment Corporation




(DDCMP) was designed at this time. No international stan-
dard was accepted at the time DDCMP was designed,
although SDLC had been proposed to the ANSI protocol com-
mittee. DDCMP, unlike most other data link protocols, is a
byte-count protocol. A field in the data contains a byte
count, which is used to determine when a given message
ends. The weakness of this protocol lies in the possible cor-
ruption of the byte count. Alternative techniques such as
bit-stuffing are used by most modern protocols; e.g., HDLC.
In bit-stuffing a special sequence of bits is used to frame the
beginning and ending of messages. If that sequence of bits
occurs naturally in the message string, then null bits are
stuffed into the string and stripped by the receiver.

The Network Services Protocol (NSP) created and
managed the communications mechanism between the
communicating nodes. The Data Access Protocol (DAP) was
developed at the user layer to obtain device and file services
within the network.

DECnet Phase Il added file transfer and remote-
resource access to the DECnet capabilities, but the network
still permitted only point-to-point communications. A Phase
Il DECnet network could contain up to 10 nodes.

DECnet Phase Ill extended the network size to a max-
imum of 255 nodes. More importantly, however, the archi-
tecture grew to five layers, the new one being the transport
layer which added an adaptive routing capability to connect
nonadjacent nodes in the network. This meant a new pro-
tocol—the transport protocol TP.

Unfortunately the terminology of network and
transport layer names between DECnet and the OSI model is
reversed. Layer 3 for OSI is called the network layer and for
DECnet is called the transport layer. Similarly layer 4 for OSI
is termed the transport layer and for DECnet the network
services layer. This can be somewhat confusing.

Some recent writers have described DNA in terms of
eight layers: the physical link, data link, transport, end-to-
end control, session-control, network-management,
network-application, and user. The top three layers are user
oriented, the bottom four are system oriented, and the ses-
sion control layer contains the software necessary to handle
network input/output, control access, and initiate network
tasks in response to application requests. Thus we see the
evolution of DECnet from four to five to eight layers of
hierarchy.

Phase Il also introduced support for multipoint links.
An X.25 interface was added to DECnet to maintain com-
patibility with the rest of the world, and an SNA protocol
emulator was announced.

DECnet Phase IV will add an Ethernet interface capabil-
ity and extend the network’s maximum size to 1000 nodes.

COMPARING DNA AND THE OSI MODEL

Although somewhat surprising at the onset, the Digital
Network Architecture is very similar to the OSI Open
Systems Interconnection Architecture. The bottom four
layers are essentially identical. The most jarring note is the
annoying transposition of network and transport. The func-
tionality of these layers is not disturbed by their nomencla-
ture. DECnet has added the standards which have been
established at this level—X.25 and Ethernet (although
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Ethernet's future as a standard has not been assured at this
writing, it seems likely that IEEE 802 will adopt as part of
its Local Area Network standards the basic Ethernet
scheme) to their existing DDCMP.

The presentation layer does not properly exist in DNA,
but the Data Access Protocol does provide a remote file ac-
cess service which performs some format conversion be-
tween the various internal file formats (sequential, relative,
indexed, byte count, streamed, etc.) found on heterogeneous
systems in the network.

As the standards have formed, DECnet has added them
to its existing methods. At this writing an effort is being
made to establish an approved standard for the transport
layer protocol. There is discussion of further standards at
the higher levels of the OSI model, but there are such wide
disparities between the vendors (file system formats for ex-
ample) that it seems unlikely that they will be a serious con-
sideration for the network designer within the foreseeable
future.

SUGGESTED READING

For the reader interested in reading further in the area
of computer networks and protocols, Andrew Tanenbaum'’s
Computer Networks is highly recommended. Tanenbaum'’s
article on “Network Protocols” in the December, 1981 issue
of ACM Computer Surveys is an excellent overview. Hubert
Zimmerman's paper “0SI Reference Model — The ISO Model
of Architecture for Open Systems Interconnection” in IEEE
Transactions on Communications (April, 1980) is the primary
reference for information in this area on the OSI model.

Digital Network Architecture is described by Stuart
Wecker in “DNA: The Digital Network Architecture” (April,
1980) IEEE Transactions on Communications and in “DNA:
An Architecture for Heterogeneous Computer Networks” by
George Conant and Wecker, Proceedings of the Third Inter-
national Conference on Computer Communications. Another
good article is “Architectural Evolution: Digital unveils its
DECnet Phase IlI" in the March, 1980, issue of Data Com-
munications.
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The approximate correspondence between the Digital Network Architecture
and the ISO Open Systems Interconnection Architecture.

. . . continued on page 49
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Six months ago, | thought that
software was a Women's Wear Daily
term, and was not certain whether
firmwear was discussed in mixed com-
pany. Had someone asked me what
kind of data processing equipment |
was familiar with, I'd have answered
unhesitatingly, “BIC Banana.” Now,
however, I'm a User. And what's more,
I've come to the conclusion that I've
been a User for almost 20 years: |'ve
used the Royal Manual typewriter, the
IBM Selectric typewriter, the IBM Cor-
recting Selectricc and now—CT*0S
Word Processing, installed in a VAX
11/780. Anyone who does anything
for 20 years is bound to develop some
strong opinions about it. My most re-
cent strong opinion relates to the term,
“User Friendly.” 2

For example, when | visited the
Anaheim DEXPO, | compared some
other word processing softwares with
the one we use. Here may well have
been the greatest number of “User-
Friendly” references ever assembled
under one roof in the history of man-
kind. Some of the systems to which
they referred, however, were perfectly
dreadful:complex maneuvers on unla-
beled keys gave access to Ruler Mode,
and once there, you had to draw your
own base line for margins, tabs, line
spacing. Then you had to re-maneuver
back into insertion mode to continue.
There were systems that made you
switch back and forth between correc-
tion and insertion modes for every
typo. There were other horrors, yet
these demonstrations were larded with
vendor assertions that these were
“User-Friendly” systems. When |
presumed to point out that a tabulator
is not a multi-column capability, one
vendor suggested that a woman was
hardly likely to understand these com-
plex technical matters. Maybe so. Still,
| am a production-level user of a
sophisticated word processing system.
I've trained other users in its use, and
I've written a word processing manual
for secretaries. This, plus my 20 years
background with earlier word process-
ing technologies, makes me pretty con-
fident that | know a tabulator when |

MARCH 1983

see one. | also know friendly when | see
it, and these were not friendly
systems: they weren't even polite.
The problem here could be that
“User-Friendliness” has become a cliche
through overuse. Or maybe “friendly”
is relative: | know one DP old-timer
who thinks any system you can oper-
ate without a wrench is “User-

- Friendly.” Then, too, the problem may

be our vague definition of “User.”

Consider that the typical user of
most OA products is the secretary,
typist, clerk, bookkeeper—usually
women. If we take the “usually” rule a
couple of steps further, we might be
able to draw a general outline of what
a new user might be like:

If she’s under 30, the chances are
excellent that she is responsible for
children. Sitters’ operating hours being
what they are, and childrearing being
what it is, this user may have little or
no “extra” time, money, energy or at-
tention. If she’s over 30, she may well
resent having hard-won and well-
honed skills made obsolete by new
technologies. Speed and accuracy
requirements are becoming just as ob-
solete as those for strong, even
keystrokes for uniformly dark charac-
ters and a readable tenth carbon copy.
OA, like the six-gun of the Wild West, is
the great equalizer. Status and security
are in jeopardy.

Whatever the age, technophobia is
not at all uncommon.

Then let us consider the field
itself. It is not particularly well paid,
nor are advancement opportunities
numerous. The work can be brain-
numbingly dull, and the stress level, ac-
cording to a recent study, is second on-
ly to that experienced by Air Traffic
Controllers. Also, many secretaries and
typists are aware that they may be re-
garded as unbright because they re-
main in this traditionally female field;
hence, a common objective is to find
work with more status. Add to this a
normal suspicion of change (to which
no group is immune), and we have a
rough sketch of the typical new user.

If the usual definition of “User-
Friendly"” is inadequate for this group,

—
“FRIENDLY”’ IS IN THE EYE OF THE USER

By Judy Susia, UINICOMP Corporation, Seattle, WA

then what may be required is a system
that is not merely friendly, but seduc-
tive.

THE USER-SEDUCTIVE SYSTEM

1. It should be well-researched by
the organization’s systems people to be
sure that it works the way it's sup-
posed to, especially in combination
with DP operations. Nothing could be
less seductive than to kick WP users
off the system because the WP soft-
ware slows or halts data processing.

2.1t should be in English, not
code, and include a minimum of DP
jargon.

3. There must be some provision
for labeling the keys.

4. It should be menu-driven.

5. The basics should be designed
so that the new user can produce sim-
ple documents after brief introduction
to access, entry, correction, editing,
and printing.

6.1t should be sophisticated
enough to reward the user’s assimila-
tion of each new capability with a more
manageable workload. These capabili-
ties will certainly include list process-
ing, transferral of documents between
users and in the same account, pot-
boilers, cut & paste and user keys.

7. Secretarial work has certain
standards, including appropriate divi-
sion of paragraphs in pagination,
avoidance of separating certain word
groupings between lines (such as
month and day, or proper names, etc.).
The user must have discretion and flex-
ibility in these areas.

8. Corrections should be as easy as
mistakes. The PAC-MAN method is in-
finitely preferable to correction/inser-
tion modes.

9. Routine adjustments should be
routinely made—no fancy maneuvers
should be required for margin, tab, or
line spacing adjustments. Printing
should require no more than one menu.

10. Continuing support should be
available, preferably from a human be-
ing. This goes double for training:
technophobiacs receive little comfort
at the prospect of on-line training.

11. The documentation should be
readable; if it isn't look around for a set
of instructions. NOTE: Instructions and
documentation are different. Imagine
trying to assemble a tricycle late
Christmas Eve with tricycle documen-
tation. Then compare that image with

*
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If you're selling small business systems and
software, you're leaving money on the table.
Because you could pick up a lot more
of what we're all here for with the Plessey
Series/6000 Small Business Computers.

ACCOUNTS RECEIVABLE PLESSEY PERIPHERAL SYSTEMS

PLEASE SELECT M

1. SALESMAN FILE MAINTENANCE

2. CUSTOMER FILE MAINTENANCE

3. SALES AND CR/DR MEMO ENTRY

5. PRINT A/R AGING REPORT

6. APPLY OPEN CREDIT

7. CUSTOMER ACCOUNT INQUIRY

8. FINANCE CHARGES

9. PRINT STATEMENTS

10. PRINT COMMISSIONS DUE REPORT
11. PRINT A/R DISTRIBUTION TO G/L REPORT
12. PURGE A/R OPEN ITEM FILE

13. PRINT SPOOLED REPORTS

Your business
is our business.

With the 16-bit Plessey Series/6000,
we've made it our business to support your
business.

Our computers are based on DEC’s LSI-11™
micros, so you start with proven hardware
that’s in thousands of systems world-wide.

We've made them available in a wide
range of configurations, so you can provide
exactly the power your customers need.

Start with the low-cost System 6100, a
64 kbyte single-user workstation. Or for multi-
users, choose the economical System 6200
with 256 kbytes of main memory (expandable
to a full megabyte). Both use the Q-bus and
come in a compact 5¥4" chassis available in
desktop and rackmount configurations.

And for the big jobs, go to our System
6600 and System 6700 to get the full power
of a 22-bit minicomputer. From 256 kbytes to
4 megabytes of main storage. An 84 megabyte
8" Winchester disk. Q-bus for communications
and other peripheral interfacing. And all in
a 107" chassis at a price that’s easy to take.

Or choose anything in between, with
or without floppies, hard disks, streamer

tapes, terminals, communications and any
peripherals you need. (Peripherals are also
available alone.)

All the Plessey Series/6000 computers
support whatever you're doing (or will be
doing) in software: DEC operating systems
like RSX-11IM/M+, RSTS/E"and RT-11"or
TSX-Plus” UNITY"™ (System Il UNIX) and
the new crop of software. M-11 (MUMPS) and
hordes of public domain applications. And
even CP/M and all those low-cost pro; S.

You can use BASIC, COBOL, DIBOL;
C, PL/I, FORTRAN and MACRO"languages.

And the programs you develop on the
single-user system are just as useful on the
most powerful Series/6000 configuration, so
your customers have an easy growth path.
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The bottom line.

Plessey Series/6000 Small Business
Computers are a quick way to improve your
profits because they’re reliable, versatile and
cost up to 30% less than the DEC equivalents.

And they’ll reduce your after-sale
headaches because they’re supported by our
own international sales and service network.

For more details, contact Plesse
Peripheral Systems, 17466 Daimler, Irvine,
CA 92714.

Or better yet, call (800) 854-3581 or
(714) 540-9945 in California today. Because
we all know that time is money.

@ PLESSEY

© Plessey Peripheral Systems 1983. CP/M trademark of Digital Research. UNIX, C trademarks of Bell Labs. MUMPS trademark of InterSystems. DEC, DIBOL, MACRO,
RSX-11M/M +, RSTS/E, RT-11 trademarks of Digital Equipment Corp. TSX-Plus trademark of S & H Computer Leasing. UNITY trademark of Human Computing Resources.
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the straightforwardness of a recipe for
duck a l'orange or crochet instructions.
Neither is simple, but both are stripped
of unnecessary verbiage and presented
with the meat close to the top. We
users aren't stupid, you know: just in-
experienced about computers.

12. A tabulator is not a multi-
columnar capability.

THE POLITE INTRODUCTION TO THE
SEDUCTIVE SYSTEM

Even a Robert Redford system re-
quires a polite introduction. Take, for
example, this company's transition to
memory typewriters: the machines
were bought second-hand, and
although a short initial warranty
period was provided, training was not.
Neither were manuals, which the
manufacturer refused to sell to owners
of second-hand machines. The training
cost per user was $300, and could be
acquired only at personal expense.

Secretaries were not warned of
the coming transition, but returned
one Monday to find their old Selectrics
gone, and memory typewriters in their
places. Management, assuming a type-
writer is a typewriter, had no inkling
that users couldn't reach a typo to
erase it, and that the backspacing cor-
rector would lift only half the error. It
was also unfortunate that no plans
were made for a reduced workload.
Tempers were short, and trauma the
order of the day. Several years later,
this same management wondered why

the help seemed so reluctant to em-
brace word processing.

In comparison, my own firm's
transition was downright sexy:

Reassurance—and—Familiariza-
tion. Users were assured that the
typewriters would stay as long as they
were wanted. At the same time, how-
ever, management cleverly provided a
terminal beside each typewriter, with
an account established for each user in
her own name.

Training. Training was provided,
and in the following way: One user was
selected to receive in-depth training at
the developer’s site. This resulted in
her being an in-house trainer, permit-
ting gradual training, as opposed to a
blitz (which certainly would have over-
whelmed the more timid users). One-
to-one training was scheduled, in in-
crements of 30-minute sessions, first
three and then two times/week. This
did not interfere substantively with
production, and further reassured the
users.

Training was given high priority
by management, discouraging inter-
ruption, postponement or cancellation
of training sessions by executives with
last-minute crises.

Transition. The users managed the
transition. Each chose whether to
word-process a task, or to revert to
traditional methods. Within a couple of
weeks after training began, users were
word-processing about 90% of their
workloads. (The remaining 10%
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Digital

... WELL SHOW YOU HOW

ata CUSTOM Consulting Services
° APPLICATIONS  Available on:
e [ ]
Alogne ey | BTE
609 S. Escondido Boulevard SYSTEMS e RSX
Suite 101 .
Escondido, California 92025 SEMINARS ’ BASIC
Dan Esbensen, President AND CLASSES MACRO
For further - * FORTRAN
information TELEPHONE * VAX-11 RMS
please contact: SUPPORT., * USER-11

Debbie Robinson

(619) 743-0494

TRAINING, and
DEMONSTRATIO NS Services

)

*RSTS/E, VMS, RSX, VAX-11 RMS (c)
Digital Equipment Corporation.

*USER-11 (c) North County Computer

CIRCLE D123 ON READER CARD

PAGE 26

NEW 11/23-Plus Winchester System with
80MB Removable Cartridge Disk

New 11/23-Plus Winchester System contains the newest
PDP 11/23-Plus processor, 256KB of MOS memory,
two serial lines and a choice of terminals. Data storage
is provided by the newest in 8-inch disk technology, a

160MB fixed Winchester disk, and a companion 80MB
removable cartridge disk. Choice of operating systems
includes RT-11, RSX11-M or UNIX.

First Computer Corporation, 645 Blackhawk Drive,
Westmont, IL 60559
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MAGNETIC TAPE

First Computer Corporation provides a complete
range of Magnetic Tape Subsystems for LSI-11, PDP-11
and VAX-11 computer systems. These tape subsystems
are available in 25, 45, 75, 100 and 125 IPS speeds.
Both 800/1600 BPI densities are available. All tape

subsystems are fully integrated and tested in our facility
prior to shipment. They include tape drive, cabinet,
applicable controller and cables. First Computer
Corporation can provide for on-site installation and
maintenance of any of these subsystems.

First Computer Corporation, 645 Blackhawk Drive,
Westmont, IL 60559
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DISK STORAGE

First Computer Corporation provides a complete range
of Disk Storage Subsystems for LSI-11, PDP-11 and
VAX-11 computer systems. These storage subsystems
are available in 32, 64, 80, 96, 160, 300 and 675MB
sizes. All storage subsystems are fully integrated and

tested in our facility prior to shipment. They include
disk drive, applicable emulating controller and cables.
First Computer Corporation can provide for on-site in-
stallation and maintenance of any of these subsystems.
First Computer Corporation, 645 Blackhawk Drive,
Westmont, IL 60559
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A COMPUTER DISTRIBUTOR
THAT'S ELIMINATED THE BUGS.

We're First Computer™ And
we've taken the problems out of
buying mini/micro computer

systems, peripherals and compo- 48

nents. Because we not only offer
you the finest in computer equip
ment. Like DEC, Control Data,
Emulex, Cipher Data Products
and Florida Computer Graphics.
We also offer you the finest in ey

service and customer support. S

WE'VE ELIMINATED THE sSsig

SLOW DELIVERY BUG.

Often you have to wait

months to get the computer prod-

ucts you need. But we warehouse
a huge inventory of high quality,
factory-fresh products. So when

you need computer equipment fast,

you just have to call us. Or TWX
us your order.

And we'll o€
plck

test, pack and ship it within three
days. Or the very same day for a
small expediting fee. And we can

We configure and test your

So we can help you select

ship complete computer systems
within thirty
days.

WE'VE ELIMINATED
THE HIGH-PRICE BUG.

Usually there's only one
way to get a good price on com-
puter products. Place a large
order. But not when you buy

from First Computer. Because
we pass along our substan-
tial savings to you. Our
prices are some of the most
competitive around. And our
technical expertise helps you
avoid costly errors. First
Computer is in business to
increase your
efficiency. (@

WE’VE ELIMINA’I‘ED
THE NO ANSWER BUG.

When you need information
about a product, you want an
answer. And you want it fast. But
many distributors can’t give you
technical information. At First
Computer, we're experts on the
products we sell. And we can l
tell you exactly how they ™
function. We not only
test the individual products.

VD
complete system as well.
So you can be sure every-
thing you buy from us
operates properly. And
we continuously exam-
ine the viability of new
computer products in
relation to your needs.

Reduce your inventory. Give you
peace of mind. And, best of all,.
save you money.
Call First Computer today. And
shake the bugs out of your system.
We're humans that function
with computer-like efficiency.

products that best meet your
application requirements.

Firste
e corpoation

Get the bugs out. Call First now toll-free at 1-800-292-9000 (in Illinois call 1-312-920-1030).

Headquarters: 645 Blackhawk Drive « Westmont, Illinois 60559 « TWX Number 910-651-1916

© 1982 by First Computer Corporation, FCC 82-1R3
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depended upon acquiring another
printer.)

The users met weekly to share
problems, applications, and/or any
mistakes, and developed supportive
procedures and formats. In addition,
they designed a central printing facility
that automated most of the printing.
(These weekly meetings, incidentally,
resulted in the formation of the first
CT*0S Users Group, and now includes
users from other Seattle area organiza-
tions.)

Results: Production was virtually
unaffected. Management was happy:
the users were happy; DP was happy;
and the conversion accounted a success
by all involved. This was a User-
Seductive conversion.

THE KEY

Hindsight, as they say, is 20-20, so
now it's easy to see why this transition
worked. The key, | believe, was respect
for the user and the demands of the
user's work. This was apparent in the
software design, the care my boss took
in selecting it, the transition plan, and
user involvement. The reward was
high production, good morale, 100%
user success and the preservation of
some very fine working relationships.

Office Automation is a real, no-
fooling revolution, just like the In-
dustrial Revolution. Casualties will oc-
cur. Unlike the workers of the In-
dustrial Revolution, however, we have
an ace in the hole: we have you.

A case in point is that the design
for this plan came from our DP depart-
ment. This does seem to negate a nasty
rumor that DP people are long on
technology and short on humanity. My
own experience is that DP people,
besides being very smart, are also
tolerant, painstaking, witty, caring,
and highly principled.

These qualities shine in genuinely
friendly work—from design and
documentation to system selection and
humane transitions. This is what is
broadening and strengthening the
bridge to the 21st Century, over which
so many of us must cross during the
coming decade.

For myself, then, who have just
set out on the journey, on behalf of my
fellow travellers, and also for those
who are yet to begin, | thank you.
Thank you very much.
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Introduction.

As DEC professionals, we have in
common with all data processing pro-
fessionals the problematic nature of
our work. On the other hand, we face a
unique set of circumstances stemming
from the characteristics of the DEC
world. That is to say, the problems we
confront each day are shaped by such
special factors as DEC's own structure,
the nature of DEC-compatible hard-
ware and software markets, the roles
DEC systems are expected to fill at
their sites, the architecture of the
machines themselves, the availability
of reliable support resources ... the
list is long.

1. Planning in the DEC Environment, or
How to Avoid Surprises

Planning, which can be thought of
as a blueprint for action, is often
underdeveloped in the DEC environ-
ment. There are at least two reasons
for this. First, the interactive mini-
computer offers DEC programmers in
most installations on-line access and in-
teractive de-bugging. Unlike their
mainframe-based colleagues, DEC pro-
fessionals have developed their talents
free of the turnaround limitations of
the traditional batch environment.
Batch mainframe systems typically
have need to get the most bang possi-
ble out of a given test run. DEC profes-
sionals, on the other hand, have been
more able to do “seat of the pants”
work without sacrificing productivity.

The second reason why planning is
often weak in DEC installations is the
relatively small capital investment re-
quired to acquire a DEC system. As op-
posed to the costly mainframe and its
considerable population of mana-
ger/systems analyst/system program-
mer/applications programmer/pro-
duction manager/DP manager. One or
two junior programmers/operators
might round out this installation. The
exceptions to this rule seem to be those

. . . continued on page 30

HANDLING PROBLEMS
IN THE DEC ENVIRONMENT

By Howie Brown, Jamestown, RI

organizations where the DEC system is
part of a larger DP network requiring a
sizeable support staff.

On the other hand, the large main-
frame support staff has historically in-
cluded systems analysts or others
whose primary function has been plan-
ning. For the traditional mainframe
site, planning is an integrated disci-
pline; for the DEC site, it is often an
afterthought.

Planning requires an investment
of staff time, therefore a cost. When is
it cost-effective? To answer this ques-
tion, we should first consider the point
made at IRUS ‘82 by Rick Scherle of
Software Techniques, namely, that
planning is not unproductive time. Pro-
grammers who breathe a sigh of relief
on walking out of planning meetings
so they can “go back and get some
work done” are off the mark. Planning
typically makes time instead of con-
suming time. To the objection “we
can't afford to do the kind of planning
you recommend,” the question should
be, “Can we afford not to?"

Here is a profile of a classic
unplanned project. Remembering that
what applies to a complex project can
also apply to a simple task, let's look at
the risks the professional exposes
himself to by underplanning:
BUDGET.

Based on ambiguous statement of

user needs.

Unrealistic,
timistic.

TIMETABLE.

A guesstimate; typically reflects
overall manpower planning based on
a number of unrealistic budgets.

SPECIFICATION.

May consist of no more than some
sketchy report layouts.

May be based on a series of verbal
understandings between two in-
dividuals.

Many “hidden requirements”
don't get specified.

usually overly op-
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EMULEX TALKS DEC 8

TAMING THE EAGLE...

High-speed disk drives, like the Fujitsu Eagle, on your Q-bus? You bet, with Emulex’s new
SCO03. This single-board controller supports full 22-bit addressing, boasts 14-sector buffering, and
can handle 32 different combinations of drive configurations and much more —all for $2800 list.

Current emulations: single or multiple RM02, RMO05, RM80 or RP06’s in either standard or
expanded versions. You can look for the models that support the Eagle in April.

THROUGHPUT, THROUGHPUT, AND MORE THROUGHPUT...

Why should you VAX-750 and 780 users wait in a data traffic jam on the Unibus? An Emulex-
controlled subsystem incorporating a CDC, Fujitsu, or other SMD disk drive can hook you right into
the high-speed CMI or SBI bus.

Q-bus and Unibus environmentalists, take heart: You can plug an Emulex-packaged subsystem
into Q-bus and Unibus models and gain efficiency—Ilike no more infuriating, software-crunching
“data lates”

BUSY SIGNALS...

All you DMF-32 dependent VAXers can expand communications with the DMF-32 emulating
F models of Emulex’s CS11 and CS21 communications MUXes. The F’s offer 16 to 48 remote modem-
controlled lines, compared to two remote modem-controlled lines per DMF-32. Present CS11-21ers
can upgrade to the F models via a $350 PROM change.

What’s more, Emulex hears that DMF-32’s are available from DEC only on certain VAX-11 models,
and then only after a wait. The F’s are available now for all VAX-11s.

RECIPE FOR VAX STORAGE...

Take one Fujitsu Eagle, add one CDC Keystone streamer for backup, mix well with an Emulex
disk controller and an Emulex tape coupler, and pour into a 42-inch DEC-compatible cabinet. The
result: The PXD51 Series, a complete line of high-speed, high-reliability mass-storage subsystems
that provide combined disk and tape capability.

Storage capacities: 349 to 414 MBytes. Prices from $26,150. Compare that to the competition,
byte for byte.

FROM THE EMULEX FILE...

Emulex’s figures for the first half of FY ‘83 are in: Revenues up 98 percent; earnings up 120
percent; earnings per share up 93 percent (that reflects our second public offering, completed in
October). Emulex has reduced prices on selected Q-bus and Unibus products —SC02, SC04, TCO1,
SC21/V, and TCT1. Special invitation: Next time you’re in Southern California, give us a call to sched-
ule a visit to our new 70,000 square-foot home in Costa Mesa, and we’ll talk DEC there.

=

3545 Harbor Blvd., PO. Box 6725,
Costa Mesa, California 92626,
Toll Free (800) 854-7112, In Calif. (714) 662-5600.

CIRCLE D15 ON READER CARD

(DEC, VAX, Unibus, and Q-bus are trademarks of Digital Equipment Corporation. Eagle is a trademark of Fujitsu Limited. CDC and Keystone are trademarks of Control Data Corporation.)




COST.
Budgeted costs for planning and
project support are relatively low.
Non-budget costs for items such

as rewrites, fire-fighting, user
dissatisfaction, and ongoing support
are high.

PERFORMANCE.

Unwelcome surprises.

Inflexibility and difficulty in
meeting changing user needs.

Interface problems.

Actual completion date may bear
little relation to original target date,
with no clear explanations.

Departure of key staff may spell
disaster.

DOCUMENTATION.
Mostly done after the fact.
Superficial, incomplete.
STAFF DEVELOPMENT.

Assignments tend to be piecemeal
tasks, therefore systems under-
standing among junior staff is not
enhanced.

ONGOING SUPPORT.

Production mode requires on-

going senior staff intervention.

Now let's look at a well planned
project or task:

BUDGET.

Based on a requirements analysis
produced jointly by senior systems
staff and user.

Within 15% of actual cost, based
on original requirements.

Budget revisions due to change re-
quirements are manageable tasks.

TIMETABLE.
Based on a fairly accurate predic-
tion of resource availability.

SPECIFICATIONS.

Thoroughly documented, in-
cluding report layouts, data flow,
processing logic.

Draft specifications are widely dis-
tributed for critique.

Specs form the basis for eventual
system documentation.

User-submitted change request
can be incorporated into existing
documentation in an orderly
manner.

COST.

Relatively high budgeted planning
and project support cost.

Non-budgeted costs (rewrites, fire-
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fighting, user dissatisfaction, on-
going support) are low.

PERFORMANCE.

Generally meets user
expectations.

Flexible in meeting changing user
needs.

Completion data reasonably on
target; deviations can be justified.

Loss of key staff may cause delay
but not disaster.

No disruptive impact on the
organization; the project fits into a
smooth overall work flow.

DOCUMENTATION.
Mostly produced during develop-
ment stage.
Generally thorough and accurate.

STAFF DEVELOPMENT.
Due to their involvement in plan-
ning, systems understanding among
Jjunior staff is enhanced.

ONGOING SUPPORT.

Few fires to fight.

System operates smoothly in pro-
duction mode.

Need for programming support is
limited and can mostly be handled
by juniors.

Given this comparison, it's
reasonable to expect competent
management will perform a cost-
benefit justification of the size of the
planning budget for any non-trivial
systems task.

Once they are down on paper, the
risks associated with “seat of the
pants” systems work usually look big-
ger than they're assumed to be. Since it
makes time, rather than consuming
time, planning can be expected to pay
for itself several times over.

Good plans make sense in a
number of specific situations. Here's a
partial list of time savers:

Task sequences

Operations checklists

Timetables

Requirements analysis

Coding specs, especially using
pseudo-code

Design decisions

Procedures

In future articles these items will
be looked at in some detail.

UNDERSTANDING
THE ELEMENTS
OF SOFTWARE
SUPPORT

AN

INTRODUCTORY
WORD

By John M. Gram

Support of software products is
often loosely defined. Service depart-
ments, complaint departments, and
marketing support personnel are not
new; but the advent of software prod-
ucts that provides “easily, and cheaply
updated” versions throw new light on
this age old profession. This character-
istic of our unique type of product has
both advantages and disadvantages.
Some vendors perhaps abuse the bene-
fit by releasing software “just slightly
ahead of our time.” But properly man-
aged, vendors may use the unique quali-
ties of software products to provide
timely, supported products. This series
of articles addresses support of a soft-
ware product from two perspectives; if
you are either a vendor or a customer
the articles should stimulate your
thinking. While many of the issues are
intuitive, as in any field, familiarity

“...Support is the phone
ringing, the emergency,
and that three-o’'clock-in-
the-morning interruption
of sleep.”

“...This new picture
might provide some hope.
We will never do away
with that 3 AM. call —
however, with some
planning, we can better
anticipate our support of
software products.”
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often takes us captive and prevents us
from viewing our situations from more
than a single perspective.

This series deals very little with
hardware; its primary emphasis is the
support of software products. Unfor-
tunately, the word support means dif-
ferent things to different people. Some
people don't like to think about sup-
port because they are field service
representatives; customer support
means that their beeper has gone off
and they must leave the warm sheets
for a cold car. Support is the phone
ringing, the emergency, and that three
o'clock in the morning interruption of
sleep.

In contrast, I'd like to present a
different picture of support. This new
picture might provide some hope. We
will never do away with that 3 A.M.
calll However, with some planning we
can better anticipate our support of
software products. Without planning,
product support is impossible. Careful
planning eliminates irrational and il-
logical compromises made in response
to a crisis. Instead, careful planning
provides for reasonable, predictable,
and acceptable response prior to the
crisis event.

I remember years ago from my
childhood the carefully lettered sign
that spelled out the slogan, “Plan
Ahead.” All had gone well in lettering
the sign except that the last two let-
ters were squeezed in and curved
around so that you had to turn your
head to read them. Do you remember
seeing that placard? Plan ahead. And
really, unless we plan—software sup-
port will never be more than wrestling
with one crisis after another. So I will
present some ideas for your considera-
tion; these ideas will equip you to bet-
ter support your software product.

Some manufacturers defer think-
ing about support until after they have
thoroughly saturated the market with
their product. It's like the radio that
the salesman wants to install into the

unless product support is considered
during the design of the product the
battle is lost before it has ever begun.
The best support plan must begin dur-
ing product planning.

The future belongs to software
vendors who offer the best product
and the best support of that product.
As users of computers become more
familiar with computing systems and
software products, they also become
very discriminating consumers. Fea-
tures will not be the singular
characteristic of the product that sells.
Software consumers (at least in the
business realm) will also look for solidly
performing products with accompany-
ing documentation, training tools, and
support services. As salaries continue
to rise, the need for simple and yet
powerful computing tools will con-
tinue. Powerful tools that are too com-
plex for use and tools that break fre-
quently will soon be cast aside for tools
that are functional, dependable and en-
during. In the near future, purchase?'s
of software packages will not ignore

the worthwhile investment in a solid
product in exchange for a cheap substi-
tute. Software will be held up to the
standards that other products have
had to meet.

A Definition of Terms. Let's begin by
defining the term: support. Product
planning, faithful implementation,
thorough testing, ample documenta-
tion, adequate training, and a program
of problem correction all entwine to
form product support. In the next
several issues we will look at each of
these elements of support. Some will
be more pertinent for the vendor of
software products; others will be
directed more to the software product
consumer. While I don't believe that
there exist final answers to all of the
issues, this series will provide a forum
for discussion. Please feel free to write
to me with your comments and ideas:
John M. Gram, Software Support
Manager, Data Processing Design, Inc.,
181 W. Orangethorpe, Suite F, Placen-
tia, CA 92670

of dec compatible equipment.

¢ |ndividual System Modules

e Disc and Tape Subsystems

e Fully Integrated and Tested Hybrid -
DEC - Compatible Systems.

e Peripherals

e Hardware/Software Support.

¢ |nstallations

1970 — PDP 11/20

1975 — PDP 11/70

1977 — PDP 11/23

1981 — PDP 11/44

1982 — VAX 730

NEXT — Plan your Future with us.

HOW TO TRIM DEC* PRICES WITHOUT
SACRIFICING DEC’S TECHNICAL SUPPORT

Turn to decComp — Key Supplier

.....
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b

THE RIGHT SOLUTION

,@decfamp

A\ plan your future with us

CALL gecComp! The Right Solution
for the Intelligent Purchasing of
DEC & DEC Compatible Computer
Products.

800 - 367-8764

new car that you're buying. Since he
ordered the car from the factory with-
out a radio, an “after market" radio
must be put in. It looks quite similar to
the factory model. But, somehow it
just doesn't quite match up to the
radio you could have had. Similarly,

14752 SINCLAIR CIRCLE
TUSTIN, CALIFORNIA 92680
(714) 730-5116

*DEC is a registered trademark of Digital Equipment Corp
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DEC-COMPATIBLE
DISKS FOR LESS

MEF-211 FD-311

We'’ve reduced prices sharply on
two of our best-selling units. For LSI-11s,
the MF-211 (two RX02-equivalent floppies,
controller/interface, 8-quad-slot Q-bus card
cage, power supply, and front panel console)
is now only $3,450. For LSI-11s and PDP11s,
the FD-311 (two RX02-equivalent floppies
and controller/interface) is just $2,395.
Backed by a 90-day warranty and our fast-
turnaround exchange/maintenance pro-
gram. Call or write for details.

CHARLES RIVER
DAaEA SEST EVES

4 Tech Circle, Natick, MA 01760 (617) 655-1800; Western
Region (602) 863-7739; Europe (44) 4955-56545

*DEC and PDP are trademarks of Digital Equipment Corporation
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DATACALC™

THE MOST IMPORTANT TOOL A DECISION MAKER CAN HAVE
Memory

Columns
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1800.00
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Replaces pencil, calculator and columnar pad

THE FRIENDLY ELECTRONIC SPREADSHEET
Easy to Learn
Well Documented
Powerful
Build Personal Applications

CTS-300 CTS-500 DBL/ TSX- Plus
DEC Computer Systems

For more information call or write:

DATATREND ‘

395 Ironwood Drive
Salt Lake City, Utah 84115
(801) 487-0531
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A VIEW
FROM THE INSIDE

By Jerry Cashin

Perhaps it is their inherent New England conservatism;
or perhaps they were a little tardy in recognizing the dimen-
sions of an emerging market. It may even be the result of a
perception that product longevity in the personal computer
arena will hinge ultimately on system quality. But whatever
the reason, Digital Equipment Corporation is a relatively late
entrant to the personal computer sweepstakes.

At this point in time, there are over 160 offerings that
fit into the small computer niche. Even a firm with the
resources of DEC could find it difficult to penetrate this
market in volume—unless they present something beyond
the realm of the mundane, conventional systems served up
by many of their competitors.

| tend to believe that corporate management did, in
fact, recognize the business opportunities available in the
end user micro marketplace, but like their Colonial forebears
of yore—held their fire until ready. Ready in this case with a
superb product line of personal computers. Not perfect,
mind you, but an impressive array of customer-targeted
units that will find almost universal acceptance.

The end micro market is, and probably will remain for
several years to come, a volatile, almost seething, miasma of
competing claims, niche-seeking product announcements,
and harried product designers frantically lurching to stay
one step ahead of gaining competition. It is an arena where
one “hears footsteps.” that is, today’s sensation is tomor-
row’s wilted rose. A portable computer in a suitcase is fad-
dishly intriguing one month, only to be eclipsed by a “better
mousetrap” introduced the following month.

How does a responsible, almost paternalistic, business
entity deal with this chaos? DEC has chosen to confront the
situation in a manner that finds its parallels in human, as
well as capitalistic terms. They have brought forth a fra-
ternity of systems.

From the smallish Rainbow 100, through the func-
tionally specific DECmate II, to the Professional Models 325
and 350, they have created a harmonious, if not always
software compatible, fraternity of beautifully contoured
processing systems. Rather than presenting a one-
dimensional product that appeals to a limited segment of
the buying public (as is often the case with a majority of the
competition), DEC has “shotgunned” the potential customer
base by generating a series of offerings that will be viable
across multiple user populations. They waited to do it
right—and they've done it, although, as stated, they are not
fully compatible among all systems.

There are problems, however. Some of them have to do
with the line itself, and others emanate from the realities of
the current marketplace. Let's look at some of the known,
and some not so well known, combatants that the DEC of-
ferings will encounter in the immediate years ahead. Then
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we shall look “‘over the shoulder” of company management
in the person of Vice President of that firm's Small System
Group — Andy Knowles, to record an executive view of,
what is to DEC a whole new adversarial arena. First, the
competition.

IBM — They will probably be number 1! There is an in-
credible momentum building behind this product, some of
which is not all that obvious to the casual observer. First and
foremost—they have a superior system, the first of the
16-bit generation within their price range to appear in mass
quantities. The legendary “comfort factor” index associated
with IBM has been invoked to the fullest. Their component
packaging has become a model for the opposition including
DEC. Their marketing is demonstrating the usual full-bore,
smoothly tuned efficiency to which we have all become ac-
customed. IBM has produced a genuine market force.

Far more important than the preceeding factors,
however, is the avalanche of third party software about to
become available for the PC. If synergistic, interrelated func-
tional software represents the next generation of end user
service, and | think it does, then IBM's Personal Computer
will be at the forefront of its proponents. Evidence of this
can be seen in two of the earliest examples of functionally
integrated application software: Context Management
Systems’ “MBA" package and Lotus Development Corpora-
tion's “1-2-3" offering. They are both initially targeted for
IBM's little dynamo.

Apple — The trailblazer and spiritual father of the per-
sonal computer industry as it has currently evolved, they
perhaps offer the greatest challenge to IBM's seeming as-
cent to number 1. It all depends on the promise and perfor-
mance of Apple IV. Touted to be an M68000 creation, it
must break the mold of its technological counterparts
(Radio Shack Model 16, Fortune 32:16, Corvus Concept, etc.)
and forge new pathways in an industry accustomed to
dramatic innovation.

This is not to say Apple will disappear if their new entry
turns out to be less than a blockbuster. Assuming it is an
otherwise quality product, Apple will remain a vital factor in
the overall marketplace. But we are discussing Number 1,
and to attain those lofty heights they will need a superb new
computer system, especially in the areas of end user soft-
ware and design flexibility.

Tandy — To paraphrase an old chestnut—The sun will
never set on the Radio Shack empire! Not as long as they
have over 6000 retail stores to market the package. The
Model 16, which is their contemporary weapon against the
products already described, is a fine system, but operates
with the customarily unique Radio Shack operating system
(TRSDOS-16). No company-generated attempt at com-
patibility here. If you join the Tandy team, you more than
likely remain within their software orbit.

This is not necessarily a bad situation, since the com-
pany itself, along with an important array of third party
software vendors, will undoubtedly provide completely ac-
ceptable user support in the years ahead. Small computer
afficionados too often underestimate what Radio Shack has
and can accomplish. They will be very strong for the in-
definite future.
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VAX

SOFTWARE!

PACS'with EZLOG"
is today's standard in:
Resource Accounting
Performance Monitoring
Internal/External Billing
Project-Based Accounting

PACS has been
accepted into Digital’s
EAS Library.

S

Signal Technology, Inc.

5951 Encina Rd.. Goleta,
California 93117 (805) 683-3771

Outside California Call Toll Free
(800) 235-5787

VAX is a registered trademark of
Digital Equipment Corporation
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DEC

REPAIR

Including Memory, Interface and Option Cards

COMPUTERS

PDP—8A
PDP—8E
PDP—8L
PDP-—8M
PDP—11/03
PDP—11/04
PDP—11/05
PDP—11/10
PDP—11/23
PDP—11/34
PDP—11/35
PDP—11/40
PDP—11/44
PDP—11/45
PDP—11/50
PDP—11/55
PDP—11/70

PERIPHERALS

LA36 Printer
LA120 Printer
LA180 Printer

LPOS Printer *
RKOS F/J Disk Drive
RLO1/02 Disk Drive
RP04 Disk Drive
RX01/02 Floppy Drive
TU10 Tape Drive *
TE16 Tape Drive *
TUA4S5 Tape Drive *
TU60 Tape Drive
VT 50 CRT

VT 52 CRT

VT 55 CRT

VT 62 CRT

VT 100 CRT

* Electronics Only

o«

C

THREE DELTA CORP.
1038 Kiel Court, Sunnyvale, CA 94086

(408) 734-2680

TWX 910-339-9511
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New printer controller
increases VAX
productivity 15%

Actually the DLP 1132 just gives
productivity back to your VAX — produc-
tivity you didn't even know was lost. Your
printer is the bottleneck. Everytime you print

something out, the VAX has to spend time and atten-
tion managing the data output.

But no more. The DLP 1132 is a direct memory access
(DMA) controller. It allows the printer to access memory directly
and print out at its own speed while the computer goes on about
its business.

Not only can the DLP 1132 control one printer, it can control two printers
at the same time — printers with separate addresses and different spegeds. So you
can have, for instance, a letter quality and a high speed printer running at the same

time. And a self test feature not only checks out the controller itself, but the cable and the
printer as well.

Give your VAX back the productivity you're paying for. Call or write us today at 10072 Willow
Creek Road, San Diego, CA 92131. Phone (619) 566-5500.

€ % DATASYSTEMS

a WESPERCORP subsidiary
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THE MOST IMPORTANT PARTS
OF OUR DESIGN ARE THE ONES

WeE DON'T USE.

Gould AC Line Conditioners:
simple but powerful.

At Gould, we don't clutter our line
conditioners with unnecessary
parts. With fewer parts to break
down, there’s more certainty that
your equipment will always be trou-
ble free.

And that’s vital to your compu-
tfer's memory. Because if there’'s a
brownout, your computer just might
blank out.

s

Gould carries a wide range of line
conditioners in power ratings from
100VA to 60KVA. Each one protects
your equipment from brownouts,
noise, transients and voltage
fluctuations.

And each is the result of a simple
philosophy: to reduce power prob-
lems, you have to reduce the num-
ber of parts.

So if you need a line conditioner
you can count on, put Gould to

work. And discover the power of
simplicity.

Gould Inc., Electronic Power Conversion
Division, 2727 Kurtz Street, San Diego, CA
92110. Phone (800) 854-2658. In California
(619) 291-4211. TWX (910) 335-1241.

=2 GOULD

Electronics & Electrical Products
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Digital Equipment Corporation’s new RAINBOWTM 100 personal computer
is a compact, modular system that uses a two-processor, parallel-bus ar-
chitecture to run either 8-bit or 16-bit application programs under the
CP/M 86/80 operating system. System components include the 12-inch
(diagonal measure) monochrom video monitor, low-profile, detachable
keyboard, and a system box containing the processors with 64K bytes of
memory (expandable to 256K) and an 800K-byte dual 5%-inch diskette
drive. The LAS0 matrix printer, shown at left, is one of three printer op-
tions. Basic price of the RAINBOW 100 is $3,495. Deliveries will begin in
the fall.

Cromemco — Not as well known as some of its more il-
lustrious brethren, this microcomputer manufacturer has
built a reputation for innovational product reliability. Along
with its existing M68000/Z80—based system offerings,
Cromemco has now leaped into the lower-end personal com-
puter ferment with the Model C-10, a CP/M compatible unit
with impressive credentials. Due to its precedent-breaking
price structure, | venture that Cromemco will vault closer to
industry leaders in the next few years in terms of unit sales.

There are other contenders. many of whom are capable
of tilting the perceived balance of power. Commodore, for
example, is in the fray with the BX256 model which will
sustain their position among the small computer power
elite. The Corvus Concept, with its inbred link to the com-
pany's Local Area Network product entitled Omninet, should
enjoy a significant success in certain segments of the small
computer arena. There are several additional firms who may
yet surpass some of the aforementioned companies in terms
of enduring market success.

This is the battleground into which DEC is entering, not
without its own considerable resources, but facing the
challenge of a tenacious, experience-tempered lineup of
competitors. The market is fortunately expanding at the
rate of approximately 50 percent annually, so there is “room
at the top"” if the product merits such devotion. The Rain-
bow/DECmate/Professional Series triad does meet the test.

Their primary strengths are in the following areas:
management, user friendly software, multiple product
choices, and packaging.

Ken Olsen, company president, remarked during last
Spring’s press conference accompanying the introduction of
the personal computer line that DEC sought perhaps 25 per-
cent of the market once production hit its stride. My interac-
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NEW DECmate Il PERSONAL COMPUTER from Digital Equipment Corpora-
tion features one of the most advanced word-processing software packages
in the industry. Primarily targeted for office management applications,
DECmate Il runs business application programs running under the COS 310
operating system. It can be linked to other computer systems via com-
munications software for electronic mail or document transfer. Prospective
users of DECmate Il include secretaries, administrative aids, small
businesses, independent professionals such as dentists and lawyers, and
financial personnel, and other professionals in large corporations. The DEC-
mate Il uses compact 5.25-inch floppy disks and can be optionally con-
figured to use 8-inch floppy disks used with other Digital word processing
systems.

tion with his chief deputy for that task, VP Andy Knowles,
makes it evident that Olsen has chosen the right man to lead
the charge. Knowles appears keenly aware of the forces in
the market place, and where DEC must focus its interests
for the long term. We met recently at the firm's Marlboro,
MA administrative facility.

At the time of our conversation, there were less than
2000 models in the hands of targeted users. Most were ap-
plied in-house, the remainder “shipped to software develop-
ment houses to encourage systems application generation,”
declared Knowles. “We will have real volume production in
December and January, with Computerland shipments
beginning in late November,” he said. “Hamilton is also
working on distribution options, and we are looking at other
markets,"” stated Knowles.

The marketing goals for these systems are multiple.
The two units in the Professional series, the top-of-the-line
Model 350 and its technological twin — the Model 325 are
“aimed at Fortune 1000 companies,” according to VP
Knowles. “We look for a capability to interface with an IBM
host,” he declared. Other interface possibilities will also be
pursued for these two powerful systems, which can func-
tion either independently or as workstations within a larger
processing configuration.

By targeting Fortune 1000 enterprises, DEC is literally
seeking, as the name of the Models 325 and 350 implies,
professional users; people who can employ the full resources
of the product, perhaps even adding mini and supermini
systems as the maturation process unfolds. In any event,
the $4000-$5000 starting price locks DEC into a definable
market segment.
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Dataram
goes to extremes

to satisfy LSI-1 users.

DATARAM
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PRICING Additional 1.0MB memory modules from Dataram are about 409 less than DEC’s equivalent 1.0MB memory. ol
Contact us for actual price comparisons. o=
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From Q-BUS Pricing From top to bottom, chart the range of LSI-11 system performance you get from
Dataram...and only Dataram.

to UNIBUS Performance It starts with our low-end B23 PLUS Q-BUS system at lower (much lower!) than
DEC prices. And continues with high-end M23 and W23 Q-BUS systems that use
Dataram’s innovative Q-MAP™ /0O mapping module to generate a separate 18-bit
bus from the LSI-11/23’ 22-bit bus. Allowing you to put 4.0MB of memory on the
22-bit bus while interfacing your high-performance peripherals (RM02, TM11, RX02
and more) to the 18-bit bus. Giving you much more performance than provided by
the PDP-11/23 PLUS, which supports only the RLOI/RL02 and RX0I on its 22-bit
bus.

It’s possible, because Dataram’s Q-MAP duplicates the functions of DEC’s KT24 —
which exists only in UNIBUS minicomputers from DEC — enabling Dataram’s
4.0MB M23 and W23 minicomputers to be completely compatible with RSX11-M,
RSX11-M PLUS, RSTS, UNIX and any other operating system which supports
KT24 memory management.

Our W23 system goes a step further, integrating an 80MB Winchester drive and
associated controller to provide even greater performance.

Q-BUS pricing...UNIBUS performance...in an LSI-11 megabyte system. Plus a wide
range of disk and tape controllers, and related LSI-11 accessories. Only from
Dataram. Call us at (609) 799-0071. We'd like to tell you more about our family of
LSI-11/23 based systems.

Princeton Road
DATARAM Cranbury, New Jersey 08512
et A= LR (609) 799-0071 Telex: 510-685-2542
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The Professionaltm 350, top of Digital Equipment Corporation’s personal
computer offerings, includes bit-map graphics as a standard feature along
with a 16-bit PDP-11 CPU chip, 256K bytes of memory, 800-K byte dual
mini-diskette drive, 12-inch monochrome video monitor and keyboard in a
three-module configuration. The Professional 350 system box, which can
be placed on a shelf, work surface, or in a floor enclosure, contains provi-
sions for adding a five-megabyte Winchester-type disk unit and several op-
tion cards. The LAS0 dot matrix printer, shown here, is one of three
printers available with Professional 300 series systems. The Professional
350 is priced at $4,995; deliveries are scheduled for the fall.

Contrastingly, the Rainbow 100 is the entry level
system, although with two CPU's and a large range of
desirable features, it is not for the untrained neophyte. The
780 and 8088 processors permit both 8-bit operation, not
simultaneously, mind you, but alternately to allow older
software to remain viable. New applications can subse-
quently be implemented in 16-bit mode. “It is for the in-
dividual user, the person who might use a spreadsheet,”
said Knowles. With up to 256K bytes of main memory, your
prototypical independent operative has an impressive
arsenal of computer resources with which to work, and at a
base cost of about $3500.

The DECmate Il seems, to this observer, to be an
adopted component of the product “family,” Although sired
by DEC, it does not present the software and hardware rela-
tionships evidenced in the Professional and Rainbow
models. Built on the foundation of a modified PDP-8 pro-
cessor, its operating system modules are unique to this unit.

That is somewhat understandable since, as Knowles
states: “The DECmate Il is for word processing, electronic
mail, office management, and secretarial support”. While
this is certainly true, it does not alter the belief that DEC-
mate Il does not represent a symmetrical addition to the
personal computer line. It resembles more an outgrowth of
the earlier DECmate system, and functions as an upgrade to
that predecessor. You are able to add a CP/M option,
however, so that a certain degree of compatibility with the
other offerings does exist. A DECmate Il offering will cost
approximately $3700 at its lowest level.

Mr. Knowles cited five major characteristics emanating
from the design phase that are key elements in their prod-
uct fraternity. They are:
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Professionaltm 325, one of Digital Equipment Corporation’s new line of per-
sonal computers, features PDP-11 instruction set, dual 5.25-inch (2 x 400
Kbytes) floppy disks, 12-inch-diagonal bit map graphics display, low-cost
dot-matrix printer. The new professional-grade personal computer employs
an integrated, menu-driven operating system derived from the RSX-11M-
PLUS minicomputer operating system with records management features
added. Digital's Professional 300 series employs the same processor chip set
as in the PDP-11/23 and PDP-11/24 computers, and has a memory capac-
ity of 256 Kbytes, utilizing 64 K memory chips. The new Digital personal
computers employ a human-engineered low-profile keyboard and CRT unit.
The Professional 325 provides options that include a 13-inch-diagonal color
CRT, an extended bit-map controller, and a floating-point unit. It is de-
signed for use as a stand-alone system or for use as an element in a com-
puter network. The Professional 300 series of personal computers has
automatic diagnostic features to assure users of proper performance and to
indicate any malfunctions for rapid repair.

e Multi-tasking software (implemented in the Profes-
sional models).

e User friendly, menu-driven displays as opposed to
conventional command-driven systems.

e More storage, such as permitted by the 800K byte
total floppy disks and optional 5 million byte Win-
chester unit.

e Superior éngineering and packaging, the latter hav-
ing since been praised heavily by industry observers.

e Exceptional service, with several options by which a
customer can request support.

Regarding interface to the DEC/Xerox/Intel Local Area
Network entitled Ethernet, Knowles responds that “there
already is a plug on the back of the machine.” He estimates
that the required “LSI technology should be ready by the
middle of 1983." The connection cost per unit is the current
stumbling block, so that Ethernet interface becomes more
feasable. This is especially important to office automation
configurations.

For long-range small system planning, the DEC Vice
President foresees, in its barest form, more of everything.
“More languages, particularly higher level, more speed and
performance, more storage, more interfaces, more product
expansion,” he declared. Also envisioned is a larger degree of
interconnect services to AT&T and IBM facilities. “The third
generation now features multitasking. Multi-user software
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““More languages,
particularly higher level,
more speed and
performance, more storage,
more interfaces, more
product expansion.”’

will prevail in the future,” he predicts. Andy Knowes, V.P. for
Knowles feels that DEC has i
velopment

pioneered the family alliance products
concept at this level, as well as leading
the way in people friendly software in- / -
teraction. He anticipates many more VAX and ]-O 20 Users-
functions being applied to the personal
computer arena, and a strong increase
in the use of very high level languages.
This will make it easier for non-
programmers to routinely utilize the FREE SOFTWARE TRIAL
systems. "“PASCAL and C will
predominate as application develop-
ment languages,” he said.

Mr. Knowles expressed the view
that the mini market will be un-
daunted by the spread of personal
computers, particularly in the upper
ranges of that activity. “It is more cost
effective where significant storage re-
quirements are needed,” he stated. An
example of the latter would be found
in large office automation en-
vironments. He did acknowledge that
there might be a nibbling effect at the
very lowest ends of the mini spectrum
caused by microcomputers.

Thus, DEC is now launched into
the personal system marketplace. They
have the product mix needed to suc-
cessfully confront the competition.
Perhaps they are destined to be the top
volume producer themselves, although
this appears unlikely at this stage.
Their market concept of a fraternity of
offerings certainly presents great
promise for customer acceptance and
industry penetration. If DEC can sell up
to 100,000 units in the first 12 months
of full nationwide distribution, they
will be well on their way to enduring

' M \
achievements in the field of personal ! YES. Sendme more mormatonon () MATHPROTRAN (] STAT/PROTRAN. E
computers. . . . continued on page 42 : Computer type Compiler Operating System. :
: NAME .
Jerry Cashin is a civilian software specialist i ORGANIZATION E
at Hanscom AFB, MA who specializes in personal ! ADDRESS ZIP/POSTAL CODE E
computers. He has authored numerous articles : CITY/STATE COUNTRY. :
' TELEPHONE TELEX D !

for various publications.
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BDS

PRINTER Plug Latest Savings Nationwide  Controllers and
SYSTEMS Compatible Technology 30to50% Service Interfaces
v v v v v

BDS Replacement LQ-40 M-200 B-300 B-600 B-1000 BP-1500
40 cps 200 Ipm 300 lpm’ 600 Ipm* 1000 Ipm* 1200 lpm*
Daisy Wheel Dot Matrix Band Band Band Band

DEC Printer Model LQP LP-05/25 LP-06/26 LP-14 LP-04/07/10

*Print speed with 64 character set

DEC Computer 11/04/24/34 11/03/23  2020/40/60

BDS Controller LPC-11 LPC-03 LPC-20

BDS Corporation BDS Computer (UK) Ltd. BDS Computer Australia Pty Ltd.
1120 Crane Street 125 Highgrove Street 8th Floor, 445 Toorak Road
Menlo Park, CA 94025 Reading Toorak, Victoria 3142

(415) 326-2115 RG1 5EN, England (03) 241 8901

TWX 9103732005 (BDS MNPK) (0734) 862183 Telex: AA39067 (BDS AUS)

Telex: 847423 (COCRG)

““It pays to have the
right connections.””
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SOME RATHER STARTLING
NEWS FOR PICK OEMs.

SAVE THOUSANDS OF DOLLARS
WITHOUT A SINGLE
COMPROMISE.

Now you can move your PICK-
based application software to
ALTOS® Computer Systems. You
can save substantial hardware
dollars when you use any of our 1
to 16 user, 16-bit microcomputers.

And we won't ask you to make
a single compromise on quality or
systems solution capabilities.

Who we are and
how we did it.

We know our business. Since
1977, we've delivered more than
25,000 multi-user, multi-tasking
systems to major OEMs worldwide.

The Altos implementation of
the PICK operating system allows
our 16-bit microcomputer systems
to run applications software
written in PICK. The result is a unique advantage in
cost/performance to any PICK OEM.

With a single user system you can expect big savings compared
to a Prime™, ADDS Mentor, Microdata Reality®, Honeywell Level 6
or equivalent. Single user Altos systems sell for less than $5,000.

On amulti-user system the savings are even more dramatic. You
can get an Altos 5, 8 or 16-user system for a fraction of the cost.

You supply the solution and we'll supply the right system.

While you talk solutions to your customers, we'll be delivering
the right system to meet that solution.

We can offer just the right storage option, too. Depending on
your requirements, you can get from two megabytes on dual

Packed with fresh ideas for PICK OEMs

floppies, up to 80 megabytes of
integrated Winchester disk, and a
mag tape back-up option.

Altos also supports 8 and 16-bit
popular operating systems like
CP/M®, MP/M™, OASIS, XENIX™/
UNIX™, and MS™-DOS.

We also provide cost-effective
solutions for local networking,
Ethernet™, and remote
communciations to mainframe
computers and networks.

Why choose

Altos Computer Systems?
When we deliver the best product
for the best price we also free you
from competitive pressure. And
that means you can do what you
do best: sell cost effective solutions.

As if that wasn't enough, Altos is the proven worldwide leader
in single board microcomputers and the professional choice of Fortune
1000 companies, computer service organizations, major software
developers, and even mainframe computer manufacturers.

Give us your business and we'll give you a cost/performance
advantage your customers and competitors will take note of.

For further information, including product data, OEM pricing, and
service options, call our toll-free number or write:

Altos Computer Systems
2360 Bering Drive

San Jose, CA 95131

Telex 171562 ALTOS SNJ
or 470642 ALTO UI

COMPUTER SYSTEMS

ALTOS is a registered trademark of Altos Computer Systems. PICK is a product of Pick & Associates and Pick Computer Works.
Ethernet is a trademark of Xerox Corp. CP/M is a registered trademark and MP/M is a trademark of Digital Research, Inc. OASIS is a

product of Phase One Systems, Inc. XENIX is a trademark of Microsoft and is a microcomputer implementation of the UNIX operating
system. UNIX is a trademark of Bell Laboratories. MS is a trademark and MS-DOS is a product of Microsoft, Inc. Prime is a

trademark of Prime Computer. Reality is a registered trademark of Microdata Corp
©1982 Altos Computer Systems

800-538-7872

(In Calif., 800-662-6265)
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DEC PERSONAL COMPUTER OVERVIEW

(word processing)

System RAINBOW 100 DECmate Il Professional 325 Professional 350
| Processor(s) | Z80 and 8088 6120 (PDP-8+) | F-11 (PDP-11/23) | F-11 (PDP-11/23) |
Maximum 256K bytes 64K words (96K bytes) | 256K bytes 256K bytes
Memory
Operating Sys. CP/M 86/80 COS 310 & WPS-8 P/0S P/0S

CP/M Capability

Standard (86/80)

Optional (80)

To Be Announced?

To Be Announced?

Video Monitor

12-in monochrome

12-in monochrome

12-in monochrome

12-in monochrome

Video Control

Character Cell
Graphics Option

Character Cell

Bit Map; integral
graphics — color
control optional

Bit Map: integral
graphics — color
control optional

24 lines x 80/132

Display 24 lines x 80/132 24 lines x 80/132 24 lines x 80/132

columns columns columns columns
Color Video Optional None Optional Optional
Monitor

Floppy Storage

5.25-in 800K bytes
double density

5.25-in 800K bytes
double density

5.25-in 800K bytes
double density

5.25-in 800K bytes
double density

dual drive dual drive dual drive dual drive
Winchester 5.25-in 5M byte 5.25-in 5K byte None 5.25-in 5M byte
Storage optional (external) optional (external) internal option
Printers LA50, LQPO2, LAS50, LQPOZ2, LA50, LQPOZ2, LAS50, LQPOZ,
Supported LETTERPRINTER 100 LETTERPRINTER 100 LETTERPRINTER 100 LETTERPRINTER 100
Printer Port RS232 RS232 RS232 RS232
Telephone Man- | No No To Be Announced Yes
agement Sys.
VT102 Yes Yes Yes Yes
Emulation
VT125 Optional No Optional Optional
Emulation
Memory Option | Yes No No No
Misc. Options Extended Capabilities None Floating Point Floating Point
Graphics Extended Bit Map Extended Bit Map
Color Control Color Control
Third-Party Sys- | MS-DOS “C" Compiler CP/M 80 UCSD-P PASCAL UCSD-P PASCAL

tem Software

Compiler

Compiler

Compiler
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MODEMS &

MULTIPLEXERS
PART 4

By Carl B. Marbach, Publisher, DEC Professional
STATISTICAL MULTIPLEXERS

It is a buyer's market for statistical multiplexers. Many
companies are producing a wide range of products that will
multiplex data over a single phone line, providing us with
multi-terminal capability at a remote location. There are
simple products, complex products, expandable products; a
diverse product line means tough decisions and confusing
issues when trying to buy a statistical multiplexer. This ar-
ticle will try to help you sort out the important features to
help you understand what and how much to buy.

HOW FAST DO THE MODEMS HAVE TO BE?

With the old time division muxes this decision was
easy: Add up all the terminal’s baud rates and that had to be
the aggregate (speed of the telephone line and modems)
rate. The aggregate rate could be higher if you didn't mind
wasting bandwidth. If you had three 2400 baud terminals
and two 1200 baud terminals the aggregate line would have
to run at 9600 baud. Statistical muxes allocated the
resources according to which terminal needed them, buf-
fered other requests and X-OFF'd those it couldn't handle
until it could when it would send an X-ON. The stat muxes
are smart enough to do all this and the question is how
smart are they; how much can we exceed the aggregate line
speed and still be all right. Conventional wisdom said that
up to two times the aggregate speed was fine, that is, four
2400 baud terminals could run on a 4800 baud phone line.
In our office we have been running eight 2400 baud ter-
minals on a 4800 baud link without any degradation in ter-
minal response. In interactive use, up to four times the ag-
gregate baud rate is not unusual. We also find that 2400
baud for terminals is a nice speed, fast enough to be look
good and slow enough to fit four terminals on a 2400 baud
link, eight terminals on a 4800 baud link and 16 terminals
on a 9600 baud link. These are not hard written rules, in
fact we have 16 terminals playing all day at 2400 baud on a
4800 baud link, a factor of 8 to 1!

HOW MANY CHANNELS DO | WANT?

That depends on how many terminals you want to run
at the remote site. If you are clever, you can piggy-back ter-
minals and a printer using the printer port of an advanced-
video VT100 (or equivalent) and some software to activate
or deactivate the printer. Once you have invested in the
modems and the multiplexers you should be able to have
each terminal on its own port, making them much simpler
to use.

Multiplexers (by definition) start at two ports, both
MICOM and BABYMUX have two port versions while most
others offer a standard four or eight channel unit.
TIMEPLEX makes eight channel through 24 channel ver-
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sions and MICOM offers four through 16 channel units. The
BABYMUX is unusual because it begins at two channels and
expands with two groups of three making it possible to
have two, five or eight channel configurations. COMDESIGN
offers both a four and eight channel unit. GANDALF has
several versions from four to 32 channels, some of which
use a 16 bit microprocessor. RACAL-MILGO has four, eight,
16 and 32 channel versions and M/A-COM offers four to 32
channel models. DIGITAL COMMUNICATIONS ASSOCIATES
(DCA) has multiplexers for four to 32 channel networks. IN-
FOTRON offers models up to 32 ports in many different
packages. To sum up: you can have from two to 32 channels
and there are lots of companies to buy them from. If you are
confused, slow down and keep reading; it may help.

WHAT KIND OF MODEMS DO | USE?

Modems, like multiplexers, come in many different
sizes and shapes. Depending on the number of remote ter-
minals you first have to decide how fast you want the
modem to run the aggregate link. Remember the rule-of-
thumb that four terminals should have about 2400 baud,
eight to 16 terminals need 4800 and 16 to 32 should use
9600 baud links. Some of these manufacturers can supply
modems built into the multiplexer box (integral modems).
The advantage to building the modem into the multiplexer
is that it is one less thing to worry about; there is no cable
between the modem and multiplexer, no timing or interface
considerations, and the diagnostics of the multiplexer will
often help diagnose modem problems. The modem and
multiplexer will also share a common power supply and
enclosure thus saving some money over having two boxes.
Integral modems make connections easy: just four wires
from the modem/multiplexer to the junction box of the
leased line.

If your network is less than ten miles from the com-
puter you could consider limited distance modems which are
less expensive than regular long haul ones. If you are be-
tween ten and 60 miles, consider a medium distance model
(AVANTI makes one, GANDALF is another possiblility). Ex-
ternal modems offer the advantage of flexibility and ex-
pandability, you can start with 2400 baud modems on one
system and easily upgrade it to 4800 baud by changing
modems. If a modem should fail, it is easier to replace an ex-
ternal one than an integral one although modem failures are
rare (integral modem failures are almost unheard of).

WHAT FEATURES SHOULD I LOOK FOR?

What Kkind of ice cream do you get at Howard
Johnson's? The multiplexer market today offers more
features than flavors of ice cream. Here are some of the im-
portant ones.

Flow Control: Most DEC systems require X-ON and
X-OFF protocols for controlling data transmission. Some
other manufacturers do this by raising or lowering some of
the RS-232 leads, mostly RTS or CTS. Flow control is impor-
tant because it is how the statistical multiplexer keeps
house when it tries to handle eight 2400 baud terminals
over a 4800 baud data link. If all eight of these terminals are
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receiving data from the computer the following sequence
occurs: The computer (local) multiplexer buffers the data
coming from the computer while it tries to send it down the
link. Since there is more data than available transmission
capability, the buffer fills up. When the buffer gets nearly
full the mux sends X-OFF to the computer via one or all of
the eight terminal lines. When the buffer empties (which it
will since it is no longer receiving data from the computer)
the mux sends X-ON to the computer and the computer re-
sumes sending data. In a second case, suppose all eight ter-
minals at the remote location type an X-OFF, stopping the
data from the mux so they can read their CRTs. The remote
mux must interpret this X-OFF and stop sending data, it
must also pass this X-OFF to the computer so that the com-
puter will stop giving data to the local (computer end) mux.
There is some delay from when the user types the X-OFF un-
til the computer gets it. During this delay the multiplexers
(usually the remote one) will buffer the data so the effect is
one of an IMMEDIATE X-OFF. The passing of these X-ON's
and X-OFF's is very complicated and early TIMEPLEX models
had a bug which under certain circumstances prevented the
X-OFF from working properly resulting in lost data; it has
been fixed in all but their earliest multiplexers, but the
lesson is to make sure that the mux you are choosing has
and will work in a DEC environment.

Programming: All of these multiplexers will handle
many different mix and match terminal speeds. Some will
allow the baud rate at one end to be different from the baud
rate at the other; that would be useful if all the computer
ports were 2400 baud and you could use the multiplexer's
autobaud (yes some have this feature even if the DEC com-
puter doesn't) to automatically determine what the remote
terminal’'s speed was. On a dial-up line, this could be very
useful allowing both 300 baud and 1200 baud dial-up ser-
vice with one number. Other programmable features might
include seven or eight bit characters, one or two stop bits,
parity selection, or different type of flow control.

Some of these multiplexers are programmed with dip
switches (inside the multiplexers). The MICOM, Early TIME-
PLEX, and latest TIMEPLEX are examples of this technique.
There are switches for setting terminal speeds, terminal
parameters, flow control and others. Others are program-
med by some front panel buttons that run a software pro-
gram that enables you to (in software) set all the param-
eters, such as terminal speeds, by pushing the correct se-
quence of buttons. There are variations on this theme with
some units using a combination of thumbwheel switches
and buttons, others using “magic” switches, and they are all
different. The last (and best) way to program these is with a
terminal connected to a ‘‘supervisory/command/moni-
tor/executive” port. This terminal can display and/or
change any of the programming characteristics. It can also
usually display all kinds of good information on things like
link errors, terminal status and multiplexer condition.

There has been a long standing argument around here
whether the best programming method was via dip
switches (which don't move by themselves) or via software
(which mysteriously changes sometimes for no reason). Our
first experience was with MICOMs, and although the
switches don't ever move, each unit we have seems to have
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a different location for the switches and they mean dif-
ferent things. Knowing how to set the switches for one
MICOM is no guarantee that you will know what to do with
the next one; but, once set they never seem to fail. We
recently installed a pair of BABYMUXes and had to learn a
new programming language. It was actually fun, but it did
take two experienced programmers () about one hour to
figure out how to make them work. Once we did however, it
was great; we could configure either end, change param-
eters, and see what was what with either end. The language
even included a “password” that required you to push cer-
tain buttons in a certain order before you could program the
unit. It took a while to understand what to do, but once we
did it went without problems. The last configuration we did
was with a front panel that was a cross between buttons
and software programming. The COMDESIGN has its front
panel “buttons” labeled in English and a small alpha display
that tells you (cryptically) what you are doing. It took a little
less time to figure out than the BABYMUX but it was some
time before we understood it. Then we hooked a terminal to
the executive port of the COMDESIGN. It took about five
minutes to understand what to do and then was it easy!
This is the way to go! Without hesitation, the best feature
you can get on a multiplexer is a command port. You can get
away without one (we did for many years and still do) but it
is a lot easier with one. The TIMEPLEX people told us this
almost one year ago, but we didn't listen because it was an
extra cost option and we didn't want to spend the money on
frills. We still don't like frills, but I'll rethink my position; |
like this kind of programming. MICOM has recently in-
troduced this capability and some of the others have had it
all along. COMDESIGN has planned to add this programming
and monitoring capability to each port of the multiplexer.
There will be levels of security that will allow ports to
change their own parameters, other ports' parameters or
the link characteristics. The ultimate in command ports is to
use the regular terminal ports as command ports.

CAN I USE DIAL-IN MODEMS AT THE REMOTE END?

Most of the multiplexers today will pass not only data,
but also the necessary EIA signals to allow you to control
data-sets at the remote end. Some of the “economy” units
don't, so know what you need.

HOW MUCH MEMORY SHOULD THE MULTIPLEXERS HAVE?

Thats like asking how much memory a computer
should have. Each one is different because it handles the
memory in its own way. | tend to treat this subject as a
“black box"; each mux should have enough memory to effi-
ciently buffer the data for the number of terminals you will
have attached to it. Some of these units can allocate the buf-
fers on a selectable basis with some terminals having either
more of the buffer available or having a higher priority in us-
ing the available buffer space. A high speed printer at the
remote location might benefit from having more buffer
available while an interactive terminal wouldn't need much
of a buffer.

WHAT ABOUT THE “ERROR FREE TRANSMISSION''?
All of these units are capable of providing error free

. . . continued on page 46
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| DEAR
DR. DEC

Send questions to:
Dear Dr. Dec, The Dec Pro.,

Box 362, Ambler, PA 19002. -
A : .

Dear Dr. DEC:

1. After reading the recent letter con-
cerning LA100 programming [THE DEC
PROFESSIONAL, Vol. 2, #1, January,
1983] | thought that | would send in my
solution to the magazine. There are
two different applications.

2. The first application is (my own
configuration) where the LA100 is run-
ning serially off a VT102 (or any VT100
with serial port). To set the printer to its
various configurations you can use this
technique. Start by:

a. Make a list of all the escape se-
quences for the LA100 from the
manual.

b. Copy the printer controller
escape sequences from the VT02
manual.

c. Make a copy of the ASCII table
(page 86 of VT102 is ok).

d. Encode the necessary se-
quences into base 10 equivalents.

| wanted to be able to set the printer
to any of its font configurations, form
lengths, margins, vertical/horizontal
spacings. So:

a. Using the KED | created a num-
ber of text files and indirect command
files with all the appropriate setups.
This involves using the SPECINS func-
tion and the ASCII table to convert
something like ESC [ m to the appropri-
ate base 10 values of 27,91,109. You
must encode the printer controller on
and off in this manner (the VT100
displays the ESC as a pi character).

b. Now to set the printer from the
VT102; send (use the TYPE command)
the PC on sequence. No further char-
acters will appear on the screen. Now
send (TYPE) the appropriate printer
setup sequences. Test the printer by
running self test stuff. Then stop by us-
ing the PC off sequence.
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It took about an hour to do this.

3. The second application is when
the printer is driven by a LP type driver.
The technique | use here was shown to
me by a friend. We use FORTRAN to
do this. Code up the escape sequences
in FORTRAN. A typical program to do
the ESC [ m would be:

PROGRAM X

WRITE (6,10) 27,91,109 !Lun 6 Being The Printer
10 FORMAT (A1,A1,A1) !Something Like This

STOP

END

Then just code up the various printer
setups and compile/link and produce
the various tasks you need (ie. RUN X).
You can also make the VT100 go wild

with blinking, flashing, reverse video
type messages. You can basically set up
the VT100 from the host by encoding
the various stuff in the manual on ter-
minal set up. If you have the advanced
video option you can use the limited
line drawing set to do “/limited”” boxes,
charts, and graphics on the VT100 on
your own (see page 111 of 102
manual). You have to use the SCS se-
quence on the VT100 (pg 54) and the
enter/exit graphics mode on the VT102

(pg 110). | don’t know if one is
““newer”’ than the other.
4. Hope this helps. J. Skardon

PDP-11 & VAX users...

ComDesign’s TG-5 Concentrates

Multiple
Over One
. « » Without

@ COST SAVINGS TO 90%

Totally eliminates DZ11s, extra
modems and phone lines.

@ STATISTICAL MULTIPLEXING

Up to eight 9600 bps terminals
over 1 phone line.

@ ERROR CORRECTION

Phone line errors eliminated
automatically.

@ PROVEN RELIABILITY
Over 3 years MTBF.

@ FAST ECHO RESPONSE

Terminals
Phone Line
a DZ11!

@ CONCENTRATION
Multiple terminals—one line.

@ COMPLETELY TRANSPARENT
No software changes needed.

@ BUILT-IN SYSTEM
MONITORS
Real-time data and signal
displays, statistics and error
counters.

@ POWERFUL DIAGNOSTIC
PANEL
Modem loop-back, unit self-
tests, and terminal diagnostics.

Only $240/mo. for a TC-3 . . . Connect
8 Terminals on 1 Phone Line, Without a DZ11.

For further information and the sales office for your area
call toll-free (800) 235-6935 or in California (805) 964-9852.

See us at Interface ‘83, Booth No. 245.

ComDesign, Inc.
751 South Kellogg Avenue
Goleta, California 93117

* Registered Trademarks of DEC
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data between the two multiplexers. There can be errors be-
tween the computer and the mux or between the remote
mux and the terminal, but all the statistical multiplexers
will handle the retransmission on error. One of the problems
with statistical multiplexing is that when your line starts to
degrade, it is often difficult to tell. Sometimes, when ter-
minals began acting and echoing slowly it is the only indica-
tion that the telephone line has gone bad. Because of this, a
useful feature is some kind of link statistic telling you how
many errors the link is getting.

HOW DO | TELL THE MULTIPLEXER WHAT THE LINK
SPEED IS?

Sometimes it is a setable parameter. Others are
smarter and use the fact that the modem is generating a
clock signal to tell. MICOM always uses the modem to tell
what speed it is, COMDESIGN allows you to either set it
yourself or have the modem tell the mux and BABYMUX
needs to know what's going on. There is a method to all this
madness and that is if the data link is asynchronous, the
mux needs to know since it can't tell from the modem. Only
some of these units can be configured with an asynchronous
aggregate link. All can handle asynchronous terminals; isn't
that what we all use?

WHEN IT DOESN'T WORK HOW DO | TELL WHAT’S WRONG?

Unfortunately this happens with all of the units | have
been talking about. Most are so reliable that | can't tell you
much about service. We have had the TIMEPLEX and
MICOMs the longest and | think we have had one MICOM
break but it was so long ago | can't be sure, and our
TIMEPLEXers seem to go though spurts of problems, mostly
with their power supplies. The BABYMUX and COMDESIGN
we have been using for a few months have worked per-
fectly. Most of the problems you are going to experience are
modem problems and phone line problems. Integral
modems don't solve all of the problems because you still
have to set some magic parameters like transmit level to O
DBM and RTS delay to 9msec and others that | don't under-
stand. Mostly you will use the factory defaults for these. A
high percentage of the time, the phone line will be at fault.
If the units have been in and working for some time, the
most likely cause for failure (>90%) is the phone line. Don't
expect Ma Bell to admit it! Just report the problem and wait
for them to call and say they could find nothing wrong;
chances are its fixed! In initial installations more phone lines
are bad, but more parameters are incorrectly set also. Read
the manual very well, call the vendor to ask questions and
ask the phone company to check the line.

We will cover troubleshooting communications links in
the next in this series.

ARE THERE SOME SPECIAL TYPES OF MULTIPLEXERS?

For very short hauls on your own property you may be
able to use multiplexers that don't need modems. TELTONE
and SOLANA make some of this type. In areas of high elec-
trical noise there are fiber-optic multiplexers that use light
instead of electrical signals. There will be an article on this
type of multiplexer set in a hospital radiology department in
a near future issue.
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HOW DO | MAKE UP MY MIND WHAT TO BUY?

Tough question. This is a competitive business and all
the people mentioned here (and there are more) will be glad
to send you literature, talk to you and in some cases send a
salesman to visit. They can help you decide whether
features, size, shape or money is most important to you.
Just like people come in all shapes and sizes, so do statistical
multiplexers; all in all, the multiplexers are more reliable and
understandable than people.

PLEASE NOTE:

I have tried to tell you something about some of the
multiplexers | know. I did not tell you about the ones | don't
know. There are surely many more manufacturers of
multiplexers and | am sorry [ didn't tell your story. To the
products | did talk about, | hope I have told mostly the right
things. | am certain to have made mistakes and | apologize
for them. | recently visited a computer installation that had
four phone lines going to two remote locations. They could
be saving a lot of money with multiplexers like the ones |
have talked about and in addition they could be enjoying er-
ror free transmission and the capability of adding more ter-
minals for a very small incremental cost. Knowing about
modems and multiplexers is an important part of a profes-
sional’'s knowledge, why should DEC professionals be any
different.

WANT MORE INFORMATION?

Here is a partial list of multiplexer companies that have
products compatible with DEC computers. Contact them
directly for more information and be sure to tell them you
read about it in the DEC PROFESSIONAL!

Infotron Systems Corporation
Cherry Hill Ind. Center
Cherry Hill, NJ 08003
609-424-9400

Halcyon Communications, Inc.
2121 Zanker Road

San Jose, CA 95131
408-293-9970

Solana Electronics
249 South Highway 101
Solana Beach, CA 92075

Micom Systems, Inc.
20151 Nordhoff Street
Chatsworth, CA 91311
213-998-8844

Timeplex, Inc.

One Communications Plaza
Rochelle Park, NJ 07662
201-368-1113

Com Design
751 South Kellogg Avenue
Goleta, CA 93117

805-964-9852 714-481-6384
Network Products, Inc. Teltone Corporation
Box 13239 P.O. Box 657
Research Park, NC 27709  Kirkland, WA 98033
919-549-8210 1-800-227-3800

Compre Comm, Inc.

Digital Comm, Assoc. 3200 North Farber Drive

135 Technology Park

P.O. Box 3570
Norcross.g»c‘)\0 30092 Champaign, IL 61820
404-448- 217-352-2477

Gandalf Data, Inc.
1019 S. Noel Avenue
Wheeling, IL 60090
312-541-6060

M/A-COM DCC, Inc.

11717 Exploration Lane
Germantown, MD 20874
301-428-5597

MARCH 1983



VOX

VAX OFFICE EXCHANGE

HAMILTON'S COMPLETE OFFICE SYSTEM

» MODULAR
> MENU DRIVEN _
e FULLY INTEGRATED

» NOW!

RENTAL OR SALE of VOX complete or by module with or without VAX hardware.
TIMESHARING  VOX and full range of DEC layered products and software tools.

HARDWARE CONFIGURING All DEC systems and peripherals together with
Hewlett Packard and Tektronix graphic devices, Dataproducts and letter quality
printers, pretested and installed on your site with manufacturers' warranty
and maintenance available.

VAX, Datatrieve are trademarks of the Digital EQuipment Corporation.

HAMILTON r=souss or vax

HGL Software Hamilton Rentals

415 Horner Ave, Toronto, MBW4W3
6 Pearl Court, Allendale, NJ 07401 TOLL FREE Ont. & Que. 800-268-2106
TOLL FREE 800-631-0298 All other prov. 800-268-0317
In New Jersey 201-327-1444 In Canada 416-251-1166

NEW YORK e DALLAS ¢ MONTREAL ¢ CALGARY ¢ LONDON e PARIS ¢ DUSSELDORF
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In the last issue of

THE DEC
PROFESSIONAL we
incorrectly stated the
dates for DEXPO
EUROPE 83. The
correct dates are
JUNE 29 to JULY 1,
at West Centre Hotel,
London.

o]

el

(=)

We're sorry for the error.
Hope to see you all there!

YOU’RE NO SOFT TOUCH

WHEN IT COMES TO MC SQFTWARE.

In addition, INSTALLATION, TRAINING, CUS-
TOMIZATION, EXCLUSIVE SOFTLINE™ TELE-
PHONE DIAGNOSTIC SUPPORT, and other

You’re smart enough to buy only what you need—
and we've unbundled all of MCBA * manufactur-
ing software so you can afford everything you want!

* GUARANTEED PERFORMANCE

* ONE-YEAR UPDATE SERVICE
* THOUSANDS OF INSTALLATIONS NATIONWIDE

services are available for a fee. Buy only as much
additional support as you need.

N

Coming Soon—Mfg. S ’
g™ & RSX-11" Versions Available Now:

N

=
wmmmw CALIFORNIA SYSTEMS
= ASSOCIATES

2845 Mesa Verde Drive East, Suite Four, Costa Mesa, California 92626 st ke
For demonstration call: (714) 546-9716 CIRCLE D85 ON READER CARD sty

L

CALL NOW Prices From:
* ACCOUNTING PACKAGES $1,350
« DISTRIBUTION PACKAGES $1,950

* MANUFACTURING PACKAGES $1,650
* PROFESSIONAL PACKAGES ~ $1,350
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DECNET AND THE OSI MODEL. ..
. . . continued from page 18 LOWEST PR'CE

Phase II Phase III R
: User : User
H | Layer
e i All DEC PDP-11 (Unibus)
DEC National
Network ! ! ! | Network
Application | DAP H | DAP E Application
Layer : = | ~ Layer Plessey Motorola
e Y : Standard Monolithic
| H Network
W= S Dataram Intel
TR g NETWORK
MANAGEMENT
DECnet User Interface
5 CORE and MOS
S — + Control
s o $ 150 Flat Rate per Board
! ! End-to-end
e S e + Control
Pl o A . . Call Bill Perry - (714) 830-2092
Logical ; NSP é

-t i TRIONYX
e , ELECTRONICS,INC.

! !
| ‘TP | Transport
Sl o R i BOX 5131, SANTA ANA, CA 92704
RoUTING.
Data H ! ! H Data
A INTERFACES LIMITED
Lo sorrorn . . . A Step Ahead
i g | nsie [ e e B Interfaces Limited carries DEC* Systems and supplies
Layer ! Interface ! | Interface | Layer

B Interfaces Limited will help modernize and increase
office efficiency.

The evolution of the Digital Network Architecture. B Interfaces Limited will advise on the proper computer

equipment and programs.

DNA LAYERS DNA FUNCTIONS

SYSTEMS SALES
11/23W/128K  RLV21-AK RLO2-AK VT102 RT11 license @ $17,700.00

11/23 plus w/256 RLV22-AK RL0O2-AK VT102 CTS 500 license @ $19,500.00
11/24 w/256 RLV11-AK RLO2-AK VT102 CTS 500 license @ $25,200.00

USER FILE TRANSFER

REMOTE RESOURCE ACCESS
DOWN LINE SYSTEM LOAD
REMOTE COMMAND FILE
SUBMISSION

VIRTUAL TERMINALS

NETWORK MANAGEMENT

VAX 11/750 1 MEG, RM03, TS11-CA, TUS8, DZ11A, LA38 VMS Operating System,

NETWORK APPLICATION DIBOL/COBOL Program Generator (Used) CALL

! ' 5 TERMINALS (new) Printer (new)

! ! TASK-TO-TASK ]

] i ! E VT100-AA $1320.00 LA120-AA $1925.00

A s 1 V1101 $ 950.00 LA120-BA $1950.00

END COMMUNICATIONS | V1102 $1285.00 LA120-RA $1690.00

' ! ' VT131 $1340.00 LA100 CALL

! | ! VT125 CALL LA34 $ 750.00

] ROUTING | ADAPTIVE ROUTING !

: ' OPTIONS

; S ; S j DZ11-B $1200.00 M7819 $1000.00

! ! POINT-TO-POINT ! DZ11-E $2700.00 DH11-AD $4500.00
MULTIPOINT !

H ! X.25 !

! PHYSICAL LINK | ETHERNET ! 41 2_941 _1 800
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GOOD NEWS DEC USERS:

TRANSTECTOR
JUDGED BEST IN MAJOR
TRANSIENT SUPPRESSOR
EVALUATION

‘... Transtector Systems’ device the CPS120W
excelled all others in its power/voltage clamping
capabilities. Although all units tested state that their
clamping voltage is 200 volts, Transtector’s unit was the
only one to maintain that specification in the high voltage,
high energy transient tests..."

The above conclusion was published following

an extensive, confidential evaluation of several transient
suppression devices used with Digital Computers.
Transtector was selected best for controlling high energy
transients — the overvoltages which cause shortened
equipment life, output malfunctions, loss of memory and
damage to sensitive components.

Transtector® Systems, the world’s oldest and largest

manufacturer of solid-state transient suppression devices,

has been producing overvoltage protection equipment
designed specifically for DEC Computers for twelve years.
Our patented technology provides permanent, non-
interrupting protection with a response time of five

nanoseconds or less and an instant reset to the ready state

with no degradation in protective capability.

ACP100BL Plug-In Unit
CIRCLE D175 ON READER CARD

Data/Signal Line Protectors

To stop your powerline pollution problems — and eliminate
the most common cause of damage in sensitive solid-state
electronics, go with the choice of field service

engineers — Transtector® Systems. We offer a full range of
transient protection devices, from plug-in units for small
and medium-sized computers to panel protectors for
larger systems, plus a complete line of signal and data line
units. For full details and a copy of the evaluation,

call us today.

TRANSTECTOR
S

a division of Konic International Corporation

ABSOLUTE TRANSIENT PROTECTION SINCE 1967
DIALTOLL FREE

1-800-635-2537

ACP 3000 Panel Protector

CPS150 Plug-In Unit



It's that simple. Contel’s RTFILE® lets
you manage the most complex data-
bases with single keystroke responses
to menu options. That's because it's
relational and interactive. You need no

programming experience. Proven by
more than 250 customers on PDP-I1

and LSI-11 systems, RTFILE can create,
expand, shrink, modify, sort,
management . -
your data files. And much more.
You simply select the operation from
the menu, touch a key and RTFILE
ca n e does the rest.
It runs on RT-11*, RT-11 emulators,
] Y 4 (including UNIXT) and now on
DEC’s RSX-1IM* operating system.
Chlld s Pla [l RTFILE also supports the SHARE-
eleven and TSX-Plust timesharing
systems, and the STAR-eleven local
area networking system. So it’s avail-
able to any DEC user, even DEC
Professional PC users.
Get complete information on RTFILE
as well as our full line of advanced per-
formance software designed specifically

for DEC users. Contact Contel, the big
. name in small systems soft-

{ {4 y ;,} ware. Write Loretta Kane,
1 §E P28 Contel Information Systems,
FU gt A 4330 East-\West Highway,
(%4, is ) Y9827 Bethesda, MD 20814, or call
{i & Rt 301/654-9120.
% Fof ot
£t —ssc— = ==
" ¥ S ————— |

RTFILE registered TM. of
Contel Information Systems
*Registered TM. of

T~ oy - & 5 . 3 ez Digital Equipment Corp.
T DR % gy pe A - TRegistered TM. of AT&T
$TM. of S&H Computer Systems, Inc.
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BASIC VERSION 2
It Isn’t Just for Breakfast Anymore!

By Al Cini, Computer Methods Corporation, Moorestown, NJ

Al Cini will be teaching Digital's BASIC Version 2
Update Seminar, scheduled in several cities through
early summer. For more information, write to Digital
Equipment Corporation, Seminar Programs, 12 Crosby
Drive, Bedford, MA 01730. Or call (617) 276-4949.

Digital is now shipping the most significant advance in
their realization of the BASIC programming language since
the introduction of BASIC-PLUS-2 in 1975: BASIC Version 2.
If you're currently a BASIC V1 programmer (PDP-11 BASIC-
PLUS-2 or VAX-11 BASIC), BASIC V2 offers you a range of
new syntax features which will change your BASIC coding
habits forever. If your system lacks a BASIC compiler and
you've always believed that “BASIC" is too simple and
limiting for “real” production work, BASIC V2 will have you
thinking again. It is every bit as rigorously defined and com-
plete a third-generation programming language as COBOL,
PL/I1, or PASCAL. You should seriously consider buying and
using it.

Of course, BASIC V2 provides upward compatibility
from Version 1. If you like, you can continue to crank out
BASIC code in the familiar V1 black, white, and gray tones
as you always have—or you can start painting beautiful (i.e.,
more readable and maintainable) BASIC Programs using the
spectrum of new language elements you'll find on the V2
palette.

After we've taken some time to review the major V2 in-
novations, you BASIC programmers should have begun to
re-think your approach to the medium. And you BASIC dis-
believers should be in a mild state of shock.

HOW DID WE GET THERE FROM THERE?

As the RSTS operating system gradually evolved from a
largely education-oriented small-scale product into a popular
large commercial system development vehicle, its intrinsic
BASIC-PLUS — at one time its sole programming language
— became its greatest limitation. As an interpreter, it com-
bined a richly extended version of the simple BASIC syntax
with a uniquely interactive “immediate mode" programmer
environment to attract a devoted core of die-hard afi-
cionados, many of whom steadfastly refuse even today to
program in anything else. By the same token (that's a lexical
joke, son), however, its interpretive nature resisted integra-
tion with other DEC “layered” software (such as RMS), and
offered only crude program segmentation capabilities (given
the 16KW limit on BASIC-PLUS program size, this was a big
problem indeed).

These limitations, and the need for a solid BASIC prod-
uct under RSX-11 were DEC'S inspiration for BASIC-PLUS-2:
a true compiler which accepted the familiar BASIC-PLUS
syntax (with some enhancements, mostly to support
RMS-11) and generated relocatable (read that overlay-able)
object code.
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Those of us on hand at the time will perhaps recall the
small riots at DECUS when RSTS product manager Simon
Szeto announced that the “BASIC-PRUS" interpreter had
been functionally “flozen” (sorry, Simon). Also, around this
time, the phrase, “WAITING for a TASKBUILD" became a
popular adornment on dead programmers’ headstones.

Since then, BASIC-PLUS-2 has survived several at-
tempts on its life (DEC calls them “maintenance releases™) to
become a respected product on the PDP-11 and, as VAX-11
BASIC, its syntax now thrives in native mode on the VAX as
well (where, incidentally, nobody cares how big its OTS is).
One may wonder, then, with this sterling record of success
behind them, why Digital would go ahead and build a com-
pletely new BASIC V2, practically from scratch?

WHY BASIC V27 (Sorry, Carl)

DEC's BASIC development efforts have been “reactions”
for the most part — reactions to RMS, to PDP-11 size
restrictions, to BASIC-PLUS performance complaints, to the
need for a “good” BASIC on the VAX ... As a result, DEC
BASIC has lurched forward to its present state in indepen-
dent, isolated phases. The current releases of Version 1
BASIC are annoyingly different between the 11 and the
VAX, and they still suffer most of BASIC-PLUS' fundamental
language deficiencies:

Only a very limited collection of data types is
supported.

Its instruction set (i.e., its executable
statements) lack a “block” structure (this is
sometimes referred to as “structured program-
ming” support).

The BASIC wish-list included requests for a range of ad-
ditional bells and whistles as well, and Version 2 grants far
more of them than it ignores, but the weak organization of
elements in the language’s “data” and “procedure” divisions
represented that last dollop of primordial muck that had to
be kicked off before the product could be taken seriously.

Now, proudly, even PASCAL and PL/I hackers have to
take this new BASIC seriously. It has a few things their
languages don't have, and when you turn the new syntax
loose, it doesn't look much like BASIC at all. Even so, it's still
as friendly as (or even friendlier than) ever in its new
“glorified” state, and now a near-ideal commercial/scientific
“bridge” compiler.

WHAT'S NEW IN VERSION 27?

First of all, an ampersand-and-backslash-free source
format piloted in VAX-11 BASIC V1 (sometimes called “im-
plicit line continuation”) is now found in all BASIC V2 Im-
plementations. BASIC V2 requires a backslash ( \ ) character
only to separate more than one source statement on a single
physical line, and the ampersand (&) continuation character
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is now needed only to continue a single source statement
across more than one physical line.

Also, BASIC V2 program statements may now be
labelled as well as numbered, and all BASIC V2 branching
statements (except RESUME, which still accepts only line
numbers) can refer to either labels or numbers as their
targets.

Statement labels conform to the same rules which
govern other internal names (variable and function names),
which for Version 2 have been expanded somewhat to allow
the underscore (__) and dollar-sign ($) as well as the period
()

The following sample illustrates the new source format
and statement labels:

10 OPEN "PEOPLE.FIL" FOR OUTPUT AS FILE 1% &
, ORGANIZATION INDEXED FIXED &
» MAP PEOPLE

MAP (PEOPLE) &

PE.F.NAME$ s 15 &
PE.M.INITS = AR
PE.L.NAME$ £ 15
ON ERROR GO TO READ_ERROR
READ_LOOP:
LINPUT "FIRST NAME :"; PE.F.NAMES$
LINPUT "LAST NAME "; PE.L.NAME$
LINPUT "INITIAL t"; PE.M.INITS
PUT #1%
GO TO READ_LOOP
READ_ERROR:
IF ERR = 11 THEN

RESUME 100

ELSE
ON ERROR GO TO 0
END IF

100 PRINT "All finished"
CLOSE 1%
END

Notice in this example that only the OPEN and MAP
statements require explicit continuation (&), and that the
first statement in a BASIC V2 program must have a line
number (if you like, the line number can be immediately
followed by a statement label). Also, since each program
statement started on its own physical text line, we needed
no backslash () statement separators.

If you were paying attention, you also spotted a new
statement (END IF) just before line 100. This leads us to a
review of the new BASIC V2 executable instructions.

THE ‘‘PROCEDURE DIVISION.”

(Don’t panic: There is no PROCEDURE DIVISION state-
ment.) The executable code in a BASIC V2 program may be
organized into “blocks” (i.e., groups of statements which
behave as if they were a single statement) which eliminate a
lot of the ambiguities of Version 1. First of all, an END IF
statement may now be used to terminate an “IF" block
without having to use a new line number. Particularly when
IF's are nested, this clarifies the scope of an “IF" condition.
There is no direct BASIC V1 equivalent representation of the
following BASIC V2 example.

IF X = LOWLIM THEN
Y = MAXLIM
IF Z = 10 THEN
Y = Y/2
END IF
IF Z = 20 THEN
Y =0
END IF
ELSE
X = X + INCREMENT_VALUE
END IF

sSPEED=UP
YOUR
LSI—
11/23

Have your
LSI-11/23
Tuned-Up Today!

LSI-11/23
trademark of DEC

20% to 50% Faster

Higher Overall Performance

Low Cost

Use Existing LSI-11/23 Processor

No change to other boards required
$750 per Tune-Up Discounts Available

Increase in speed
Performance Tested

Quick Turn Around

Limited Warranty for 90 days
Money Back Guarantee
Hardware Upgrade

DIGITAL TUNE U

MARCH 1983

22 W. Jefferson St., Rockville, MD. 20850 « 301-424-0700

Subsidiary of J4 Computer Systems, Inc.
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Expressing this example in BASIC V1 would require a
rearrangement of the statements and perhaps an out-of-line
branch or GOSUB. In BASIC V2, you can “'say what you mean
directly,” without confusion.

If you've programmed in C, you'll find its SELECT con-
struct in BASIC V2. SELECT can be used as an alternative to
nested IF blocks when you need to perform some action
based on the evaluation of several mutually exclusive
conditions:

INPUT X
SELECT X
CASE 1,3,5,7,9
PRINT "ODD"
CASE 2,4,6,8
PRINT "EVEN"
CASE 0
PRINT "ZERO"
CASE ELSE
PRINT "UNKNOWN"
END SELECT

This example will report whether a single-digit integer
entered into the variable X is odd, even, or zero. The CASE
blocks can contain any number of statements, and if you
like an entire program can be organized across a fifty page
SELECT block as a series of fifty different CASEs, each one
one page long.

SELECT/CASE is somewhat like ON-GOSUB or ON-
GOTO, except the SELECT condition may be a string as well
as a number:

INPUT X$§
SELECT X$
CASE "A" TO "z"
PRINT "UPPER-CASE ALPHA"
CASE "a" TO "z"
PRINT "LOWER-CASE ALPHA"
CASE "O" TO "g9"
PRINT "NUMERIC"
CASE ELSE
PRINT "UNKNOWN"
END SELECT

It may even be an expression:

INPUT X$
SELECT LEN(X$)
CASE 0
PRINT "NULL STRING"
CASE 1 TO 10
PRINT "VALID LENGTH"
CASE ELSE
PRINT "STRING TOO LONG"
END SELECT

You can still use ON-GOTO and ON-GOSUB to branch
within your program based on the traditional “one-to-n"
scalar numeric value, with a handy new optional feature:
OTHERWISE.

X=INSTR (1, "ABCDE",Y$)
ON X GOSUB &
A_ROUTINE &
B_ROUTINE &
C_ROUTINE &
D_ROUTINE &
' E_ROUTINE &
OTHERWISE ERROR_ROUTINE
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NEW BASIC V2 PROGRAM SEGMENTATION FEATURES.

Separately compiled functions, found previously only in
VAX-11 BASIC V1, are now supported in both the PDP-11
and VAX implementations of BASIC. A separately compiled
function subprogram, like its FORTRAN counterpart, ac-
cepts arguments from its caller through a formal parameter
list and returns a single value as its “result” upon return.
Unlike multi-line DEF functions, separately compiled FUNC-
TION subprograms can modify the actual parameters in
their argument lists as can SUB subprograms, and variables
defined within them are not globally known to the calling
program. They can also be overlaid with other separately
compiled modules on the PDP-11.

In addition, an EXTERNAL statement within the calling
program can specify not only the names of its FUNCTION or
SUB subprograms, but the number and type of its
arguments as well. BASIC can then check the calling se-
quences for these subprograms at compile time to verify
that they are correct (and even to take corrective action
where possible), thus avoiding cryptic MEMORY MANAGE-
MENT VIOLATIONSs at run-time.

Consider this example:

MAIN.B2S:
10 EXTERNAL STRING FUNCTION CONCAT (STRING,STRING)
INPUT X$
INPUT Y§$
PRINT CONCAT (X$,Y$)
END
CONCAT,.B2S:
10 FUNCTION STRING CONCAT (A$, BS)

CONCAT=A$+B$
END FUNCTION

In this sample program, the EXTERNAL statement at
line 10 of the calling program (MAIN.B2S) specifies that
CONCAT is an external FUNCTION subprogram which re-
turns a string result and expects two string arguments. If
we were to try to invoke CONCAT with more or less than
two arguments, or by passing it a number rather than a
string, the BASIC compiler would issue a diagnostic and save
us considerable run-time embarrassment.

We could even specify argument passing mechanisms
in the EXTERNAL definition of a FUNCTION, and BASIC
would automatically adapt the calling sequence to conform
to it. VAX-11 BASIC programmers who are tired of sorting
out the required argument passing mechanism for various
system services can recognize an immediate value for this
feature. Imagine an “APPEND" (or better yet an %INCLUDE
— more on %INCLUDE later) source file with a complete set
of definitions for all the system services and RTL routines!
Any volunteers?

Please don't everybody jump up at once.. . .

THE ‘‘DATA DIVISION.”

Wouldn't it be nice if we could mix single and double
floating point variables in the same program? How about
support for 8-, 16-, and 32-bit integers built right into the
language?

Wouldn't you like to be able to explicitly identify and
type your program variables, without having to rely on that
tired old % and $ convention?
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Information on all PDP-11 Systems
from VAX to 11/03, all operating sys-
tems, languages and applications.
BOX J, NAVESINK, NJ 07752
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When It Comesto
Typesetting,

Our Computer Speaks
Your Computer’s
Language.

Now you can avoid the time consuming
and costly step of generating hard
copy from your word processor or
computer system for typeset output.
Simply send a disk or mag tape
directly to Typesetting Service. Or,
faster yet, telecommunicate your files
to us for a quote. 7
Typesetting Service then
translates the source files of
whatever format you have
through our VAX® computer 4
and produces typeset proofs
to your specifications. That
saves time and moriey.
Call Typesetting Service
for complete:details.

Typesetting Service Corp., 211 Eddy St., Providence, RI 02903
(401) 421-2264

VAX" is a registered trademark of Digital Equipment Corporation
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If you answered “YES" to any of these, BASIC V2 is for
you! It supports BYTE (8-bit), WORD (16-bit), and LONG
(32-bit) integers, and SINGLE and DOUBLE floating point
numbers on both the PDP-11 and the VAX. VAX-11 BASIC
users will find support for DECIMAL, G__FLOAT, and
H__FLOAT numbers as well (its rumored that “G" is for
“Gigantic" and “H" is for “Humongous"). The following table
lists and describes these data types, as well as another new
one: RFA.

TABLE 1. BASIC Version 2 Data Types

Max
Precision
(DEC Internal Size
Type Keyword Size Range digits) (bytes)
Integers
Byte -128 to 127 2 1
Word -32768 to 32767 4 2
Long -2147483648 to 2147483647 9 4
Reals
Single 29*107% {0 1.7* 10 6 4
Double .29*107% to 1.7 1038 16 8
G_FLOAT* .56*1-7308 to .9* 10308 15 8
H_FLOAT* .84*1074932 o ,59* 104932 33 16
Decimal 1073 to 10% 31 0-16
String 0 — 65536 chars** — 0-65536
(plus descriptor)
RFA - — 6

VAX-11 BASIC only
* *Space permitting

The RFA (for Record's File Address) data type is a data
structure maintained by RMS which uniquely identifies a
record in an RMS file. The BASIC V2 GETRFA( ) function can
be invoked after an RMS operation to return the current
record's RFA for future use. A subsequent GET BY RFA
statement can retrieve that record directly from the file
with one or two accesses: in a large indexed file, this can
avoid a costly trip through index buckets.

The DECLARE statement can be used to name and type
variables and DEF functions in your programs:

10 DECLARE WORD X,Y,2
DECLARE LONG A,B
DECLARE DOUBLE G,H,I
DECLARE LONG FUNCTION ADD_THEM(WORD,WORD)
DEF LONG ADD_THEM(WORD A, WORD B)=A+B
INPUT X
INPUT Y
A=ADD_THEM(X, Y)

You can also use DECLARE to name and type constants
within your program:
10 DECLARE STRING CONSTANT VOWELS="AEIOU™
DECLARE STRING CONSTANT CONSONANTS &

="BCDFGHJKLMNPQRSTVWXYZ "
DECLARE STRING ALPHABET=VOWELS+CONSONANTS

Note that DECLARE can contain expressions involving
previously DECLAREd constants; this can make your pro-
gram a lot more readable:

10 DECLARE WORD CONSTANT TRUE = (1=1)
DECLARE WORD CONSTANT FALSE = NOT TRUE
DECLARE BYTE CONSTANT END_OF_FILE = 11
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IF ERR=END_OF_FILE THEN
NO_MORE_RECORDS = TRUE
RESUME ...

VAX-11 BASIC V2 programmers can even define their
own data types. The VAX-11 BASIC RECORD statement —
almost identical in form and function to its PASCAL counter-
part — defines a “template” which can later be used
anywhere a data type keyword is accepted to set up special
data structures.

A VAX-11 BASIC “RECORD" immediately resembles a
“MAP” when you first look at it, but the more you insist on
comparing RECORDS and MAPs, the harder it is to under-
stand what a record is. Consider this example:

10 RECORD PARTS
STRING PART_NUM = §5
STRING PART_NAME = 20
END RECORD PARTS

This RECORD definition very straightforwardly defines
a "parts” data structure consisting of a 5-character part
number and a 20-character part name. However, the struc-
ture doesn't exist until you create an instance of it. For ex-
ample:

20 MAP (PRT) PARTS PART_RECORD

This statement 20 “creates” a MAP of data type PARTS
(defined in the RECORD at line 10), and gives it the name
PART__RECORD.

20 DIM PARTS_RECORD(100)

Alternatively, this statement 20 “creates” a table of
101 items of type PARTS.

The data items defined within a record can only be iden-
tified by “qualifying” their names with the record instance
in which they actually reside. Thus
PART_RECORD::PART_NUM

refers to the part number within our
MAP record instance

PART_RECORD(50) : :PART_NUM

refers to the 51st part number in out
array (DIM) record instance

If this brief description of RECORD leaves you a little
confused, consult the description of RECORDs in your User’s
Guide. If you think you understand them, or if you don't but
are a punishment freak, consider the following example:

OPTION TYPE=EXPLICIT

RECORD CMPLEX
SINGLE REAL_PART
SINGLE IMAG_PART
END RECORD CMPLEX

DECLARE LONG I

DECLARE SINGLE N

DECLARE CMPLEX IROOT

DECLARE CMPLEX FUNCTION CSQRT(SINGLE)

DEF CMPLEX CSQRT (SINGLE NUMERIC_ARG)

IF NUMERIC_ARG < 0 THEN
CSQRT : :REAL_PART=0
CSQRT: : IMAG_PART=SQR(ABS(NUMERIC_ARG))

ELSE
CSQRT : :REAL_PART=SQR(NUMERIC_ARG)
CSQRT ::IMAG_PART=0

END IF

END DEF

INPUT "Please enter a number";N
UNTIL N=0

IROOT=CSQRT (N)

PRINT "The square root of";N;"is"; &
IROOT::REAL_PART;"+;IR0O0T ::IMAG_PART;"i";
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Get Graphics
On Your

DEC* LA120

DECPLOT™ up-
grades your DEC
LA120to printgraph-
ics fast—only 35 seconds
per average page...

Only $595. Need color too?
Get DECOLOR™..Only $995. Fully com-
patible with most graphics software and
CRT display terminals. Texprint's sim-
ple plug-in modules require no extra
custom software for dot-addressable or
character-graphics applications. Expand
LA120 performance, yet preserve all
original functions. Available now from
Texprint or DEC distributors.

*Registered trademark of Digital Equipment Corporation.

" TEXPRINT, INC.

8 Blanchard Rd.. Burlington, MA 01803
(617) 273-3384
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Can Cost

Overvoltage transients can bring the
biggest installation down in a micro-
second, or damage it cumulatively.
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