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Heard about this
interpositioning thing between
CADO /il AT&T?

- Sure. Bells new policy approves computer systems that

integrate with Bell terminals. Like CADO Systems. CADO's
wnigue, low-cost computer supports word-message-and-data
processing in ong dyiamic environment...simulcaneously..
ov Bell Terminals!

CADO also supports most IBM bisynchronous communica-
tions ewulators..and asynchronous protocols like TWX,
Telex and 8A1. You can evew receive messages 1 one protocol
and retransmit thew in another... automatically. (Yessir,
electronic mail is here!).

And CADO has JUST ASK--a wmanagement inguiry la/wguage,
that lets your people create their own reports ...
without programs! |

If your application requives word
processing with the ability to access
data files...and communications...
look carefully at AT&T, CADO and
interpositioning. dust put your

al Dataspeed 40" terminals on
your phone bill... and let CADO
do the rest.

‘CADOSVSTES |
[ CADO Systems Corporation ‘
2771 Toledo St., Torrance, Calif. 90503 © (213) 320-9660

|

|
Please tell me how I can integrate Bell & CADO into |
my information processing departments. I
|

|

l

I

NAME : TITLE
COMPANY
ADDRESS ‘ PHONE
CITY STATE ’ y ZIP
| megmoedcademarkotaterco, _l
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OHIO SCIENTIFIC DOES IT AGAIN

Ohio Scientific has taken its standard Challenger Il
computer and married it to the new Shugart 29 Mega-
byte Winchester Drive. The resultisthe C3-C. This new
microcomputer now fills the vacuum that existed for
computer users who need more mass storage capa-
bility than floppies can offer — yet untii now, could not
justify the additional cost of a larger capacity hard disk
-computer such as our C3-B 74 Megabyte disk system.

Winchester Technology
Winchester hard disk drives offer small business and
professional computer users the logical solution to
‘mass storage problems that are beyond the capability
of floppy disks. In addition, Wmchester
- disksfeatureatrack seek-
time that is much better
thanfloppies and because
- they spin at eight times the
“rate of floppies, Winches-
ters have a shorter latency.
~ Both of these points reflect
-..one remarkable speed
- advantage Winchester disks
have over floppies.

CoupledtotheChalIengerlll
Computer ;
Ohio Scientific's award win- §
ning Challenger 1l computer

is a classic. It is the only com-
puter series that utilizes the
three most popular microproc- §
‘essors —6502A, 68B00 and }
Z-80. This tremendous proc-
essor versatility enables one to
- utilizeaseeminglyendiess selec-
tion of quality programs available
from Ohio Scientific's software
library as well as from many

‘independent suppliers.

And Advanced Software
Forinstance, there are single user,
multi-user and network operating
systems. A complete turnkey small
business package, OS-AMCAP pro-
vides accounts receivable, accounts
payable, disbursements, cash re-
ceipts, general ledger, etc. OS-CP/M
offers a complete FORTRAN and
COBOL package. And there is WP-2, a
complete word processing system. For
information management, OS-DMS,
features an advanced file handling system
and program library that simplifies informa-
tion storage and recall and routinely per-
formstasks which usually require special
“programming on other systems.

k ﬂ r_. if
3 'LJ"D sk n_l U L«_ru

1333 8. CHILLICOTHE RD., AUHORA, OHIO 44202 (216) 562-3101

et il

i

Yields the Microcomputer of the Future

With an eye toward the future, the C3-C, like all other

Challenger llI's was designed with provisions for future

generation 16 bit microprocessors via plug-in options.
There are ten open siots for lots of I/O and mulii-

user operation. Truly, the Ohio Scientific C3-C is a

computer with a future.

The new C3-C compUter
with 29 Megabyte
Wmchester Hard Disk.

$9340 with 48K static
RAM and OS-65U
operating system!

600K byte
Dual 8" floppys

Easy to configure
and service.

Rack slide mounting
on all subassemblies..
- 10 openslots for
expansion.

. Shugart SA-5008

29 Megabyte )
Winchester D.'»\sk
(23 Meyabytes of
formatted user space
under 0S-65U).

OEM pricing available
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Microprocessor
Systems
Do More

With Okidata Disc Drives

The limiting factor on throughput in virtually addressed
microprocessor systems is paging memory access time.
Okidata 3300 Series disc drives have moved that limit.
Microprocessor systems can do more! The 3300 combines
large capacity moving head storage with fast 10 ms access
fixed head storage in one economical package—with hard
and soft error rates previously available only in
minicomputer and larger systems.

The 3300 is available in six models, from 13 to 80
megabytes moving head and up to 2.4 megabytes fixed
head. All six use the same set of systems programs and all
six fitin just 7" of rack space, including the power
supply—Twenty-five percent more capacity than IBM’s
Piccolo in half the space.

The 3300 makes micreprocessor systems more reliable,
too. Winchester heads and discs and Okidata’s unique low
mass rotary positioner are protected from the environment
by the finest air filtration system in the industry.

You've probably read about Okidata “bumping out” those
big name disc suppliers. The reason is, when you compare
cost of ownership, reliability, OEM support and
performance, Okidata disc drives do more.

OKIDATA

Okidata Corporation

111 Gaither Drive

Mount Laurel, New Jersey 08054
Telephone: 609-235-2600
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All Data Base Management Systems Store and Retrieve Data.

SYSTEM 2000
DELIVERS MORE!

SYSTEM 2000+ does indeed deliver more. OS/MFT, OS/MVT, VS1, SCOPE,
We know you'll like MRI's latest version of its KRONOS, NOS, and EXEC 8.
already successful data base management
system. It's packed full of extensively tested
new features and performance improve-
ments you won't find in other DBMS

products. MORE efficient on-line data entry.

MORE powerful query/update facility with ~ MORE effective data base administration
greater ease of use. with the CONTROL 2000® data
dictionary/directory system.

MORE support of application software
packages with SYSTEM 2000’s
Universal Software Interface.

MORE programmer productivity with new
enhancements to the COBOL, MORE education with the SYSTEM 2000
FORTRAN, and PL/1 mterfaces multlmedla courses.

MORE operatmg enwronments—M Y S,
DOS/VS, VM/CMS, VM,.SVS

SYSTEMS
CORPORATION

Yes, tell me more about SYSTEM 2000°.

0 Send literature.
O Im interested in attending a free seminar.
O Have someone call me.

Attach your business card and mail to:

MRI Systems Corporation
P.O. Box 9968 Austin, TX 78766
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:'t  the des1gn ﬂEleﬂlty‘ preserve
,nvestment ‘as well as accommodate

system by sunply spemfymg
its node number, you can
use the network just as -
easily from a remote terrm
nal as from a local station.
- With DS/1000, you-
can link workstat1ons w1th-
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HITFIILIEN
- 331

about the HP 1000 computer syste

in distributed “networking applica-
tions, call your nearest HP office
listed in the White Pages and ask for

a hands-on demonstration. Or for
more information, write Hewlett-
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For Fast,
Accurate
Data Entry.

A0

Bar code gives you virtually error
free input, confirmed by an audible
read signal.

Unskilled factory workers achieve
dataentryrates of several hundred
characters per second with virtually
no training.

Typical Applications
Production Control
Inventory Control v

‘Wholesale Distribution
Hospital Records Systems
Libraries

Intermec bar code printers and
readers are microprocessor based
for system flexibility and
compatibility.

e Multiple Bar Codes

® User Selectable Protocol

® Readers with Dual I/QConnectors

® Specialized Printer Keyboard
Logic for Maximum
Data Preparation Efficiency

® RS232C e ASCII

Intermec manufactures acomplete
line of bar code printersandreaders
which have become standards of
the industry.

For more information contact:
Interface Mechanisms, Inc.,
RO. Box “N; Lynnwood, WA
98036 Phone (206) 743-7036,

TWX: (910) 449-0870

JTERMEG

Expert in Bar Code

TWENTY YEARS AGO/TEN YEARS AGO

LOOKING

BACK

JULY/AUGUST 1959

“The science of computing has come of
global age.” That was the message for the
dp world in the summer of *59 when the
first International Conference on Infor-
mation Processing (ICIP) was staged in
Paris. Sponsored by the United Nations
Education & Scientific Organization
(UNESCO), the international get-together
attracted 1,800 dp delegates from 37
countries. The “epoch-making confer-
ence”’ was also the setting for the birth of
the International Federation of Informa-
tion Processing Societies (IFIPS) which
subsequently took over sponsorship of the
ICIP conference.

Paris seemed to be the hub of inter-
national dp activity in June of 1959, host-
ing, in addition to the ICIP meeting, an
automation exhibition—the Internation-
al Exhibition of Digital Processing Units.
Informally known as Auto Math 59, the
exhibition captured a turnout of 10,000.
Piquing everyone’s interest was the dis-
play of Japanese gear, “much of which
was seen for the first time in the West.”

A report on the worldwide exhibit
foreshadowed Japan’s high technology
spurt. “Key Far Eastern personalities in
the computer field claimed,” according to
the report, “that Japan would soon be
able to manufacture a considerable
amount of computer equipment at stiffly
competitive prices.” The report went on to
observe ironically that some Japanese
equipment “is attempting to penetrate the
U.S. market and in fact a few components
used in U.S. equipment have been bought
in Japan. But it will probably be some
time before a real effort is made by the
Japanese to invade Western markets.”

JULY 1969

Highlights from the Spring Joint Com-
puter Conference (sicC) reflected the
country’s growing anti-Vietnam war sen-
timents. Staged in Boston, the show pul-

led in around 35,000 people and netted
sponsor AFIPS (American Federation of
Information Processing Societies) close to
$500,000.

“Social consciousness,” according
to the wrapup story, “was the main thrust
of the show.” Some conference-goers cap-
italized on this theme, staging protests
against’ industry and university involve-
ment in the Vietnam war and other mili-
tary projects. One particularly vocal
group, Computer Professionals for Peace,
repeatedly disrupted one session, verbal-
izing their stand and demands by uttering
‘“some obscenities.”

The sicc exhibitor site ironically
enough was Boston’s War Memorial Au-
ditorium. On hand was a flashier than
usual AT&T, which plugged its data han-
dling might with a Huntley-Brinkley act.
Advanced Computer Techniques also
turned up with a novel attention-getter—
a recording a vintage IBM songs sung by
the Association of British Secretaries of
America.

The free-flowing party atmos-
phere of the lively SJCC was in sharp con-
trast to the more sombre yet optimistic
mood of an article on the Washington
State Penitentiary’s edp school. “Learn
computer programming and earn an asso-
ciate’s degree in applied sciences while
serving time in a maximum security pris-
on,” quipped author and inmate Gordon
Graham. Serving a 10-year sentence at
the Walla Walla, Wash., penitentiary,
Graham proudly pointed out that the dp
school behind bars, which opened in 1967
under federal and state funds, had turned
out paroled graduates who had gotten
jobs with various state agencies and pri-
vate sector companies. Penitentiary
school instructor William Painter gave
this advice to his inmate students: “You
have to be better than men graduating |-
from schools in a free society because you
have one strike against you.” -3
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Three hard-workmg line
printers to fit your needs.

NEC’s Trimliner™ family of tough line printers is avail-

| able now for quantity delivery to customers in the U.S.

| The three models—300 LPM and 600 LPM, and a new
graphics printer that prints and plots —come in sleek
desktop, pedestal and whisper-quiet cabinet styles that fit
any systems builder’s needs.

To appreciate these printers, you have to look behind
the styling — at the multiplicity of thoughtful features that
make Trimliner printers the industry’s most reliable.

Look at the fans, for example. NEC'’s unique hammer
cooling system provides a constant air flow to keep the
hardworking hammers ultra-cool. Two additional fans
provide constant heat dissipation for the compact
microprocessor-based electronics. In printer design,

. cool means reliable. Which is why the Trimliner family
delivers 50% more MTBF than competitive models.
Look at the printer band. It's electron-welded stainless

CIRCLE 83 ON READER CARD
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steel. Most band printer bands are heat-welded. They fail
more often. In five years of field usage and development,
no NEC print band has ever failed. That’s reliability.

Look at the electronics packaging. Three boards, that’s
all. And the totally modular electro-mechanical compo-
nents. They are both designed to deliver a 30-minute
MTTR-the industry’s best.

Reliability is only part of the NEC Trimliner printer story.
Serviceability. Print quality. Extraordinary quietness. And
deliverability now. These are some of the other qualities
that make Trimliner printers —and NEC’s highly successful
Spinwriter ™ character printers —the ones to add to your
system.

Send us your business card, and we'll tell you more
about NEC'’s better printers. Or call one of our regional
sales offices for more information today.

NEC.Going after
the perfectprinter.

ion Systems, Inc.

Eastern Office: 5 Militia Drive: Lexington, MA. 02173, (617) 862-3120
Central Office: 3400 South Dixie Drive, Dayton, OH. 45439, (513) 294-6254

NEC Infor

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA. 90045, (213) 670-7346
Southern Office: 2965 Flowers Rd. South, Atlanta, GA. 30341, (404) 458-7014



Data

General
infroduces
freedom

|

You know what IBM has to  distributed data processing.

offer. Maybe you know what the Ask us about compatibility, compatible systems and the best
others have to offer. Now it’s for instance. And ask where we interactive computing capabilities
time you found out what makes rank in interactive capabilities.  in the business.

our ECLIPSE®Data Systems the We’ll be happy to let you But don’t take our word for
most intelligent choice for your  know our ECLIPSE systems it. Just ask the competition.

ECLIPSE DATA SYSTEMS FOR BUSINESS. |

Data General Corporation. Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario, Canada. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 89-0633. Data General Ltda., Costa Rica, Latin America, 22-79-42. Data General Middle East, Athens, Greece, 952-0557. © Data General Corporation, 1979.
ECLIPSE is a registered trademark of Data General Corporation.

offer you the widest range of



General Systems D1v131on e : : z
m looking into Dlstnbuted Processmg Systems with a
; growth path Send rne your story on compatlblhty

Data Processmg Division: S
m lookmg mto D1str1buted Processmg Systems w1th a growth

9

, afull range of languages,
and software tools Please sendm the ,omplet details.

|

‘Mail to Data G::neral Corporalxon,
- ‘Westboro, Mass 01581.
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EN-VAX:

EN: org. en-voy — a courier
extraordinaire

VA: Vardon & Associates

X: abbrev: transmission ex: x-mit

ENVAX 1000 brings the office of the
future to the office of today. Vardon &
Associates has listened carefully to
what others have been saying and
writing about the requirements of the
future. We have designed. tested and
are now manufacturing ENVAX 1000,
a versatile, flexible multifunctional
system. which fits any office environ-
ment, regardless of size. Whether your

- business has a single typewriter, Telex,
or multiple terminal network, ENVAX
can expand your capabilities and
improve your efficiency at costs you'lf
find hard to believe.

TERMINAL SELECTION
ENVAX accepts any nonintelligent
RS232 terminal and provides it with
the exact amount of intelligence
required for the end user. This design
concept allows each individual user to
select the capabilities necessary for his
job without the additional expense for
unused and unwanted terminal
features.

PROGRAMMING

Programming for ENVAX is contained
in PROM of which up to 32K is
available in the Series 1000. A utility
package allowing simple conversa-
tional dialogue between operator and
ENVAX comes standard with the
system. This standard utility program
is activated by a few easy-to-learn
commands.

Formatting

Repetitive or frequently used message
formats are preprogrammed in
ENVAX to speed up operations and*
reduce errors.

Operator Prompting

ENVAX communicates with the
operator to insure accuracy while
preparing messages.

MVIRODUCKRDS

1000

INTO TODAY’'S TERMINAL

Any RS232
Terminal
0-60MA

PIO Interface —
High Speed
Printers, etc.

EPROM
Prompting
Formatting
Protocols
Applications
Programs

Expandable

Text Editing
Fulltextediting capabilities
allow search, insertion,
and deletion at the

line, word or character
level.

Versatility

ENVAX fits almost any
environment to function in distributed
data, R.J.E., word processing or stand-
alone terminal arrangements.

TELECOMMUNICATIONS
FEATURES

Four 1/0 ports are available for commun-
icating; public and private network
capability: ENVAX connects direct to
Telex, TWX,DDD or privateline networks
providing speed and language conver-
sion under microprocessor control.

Protocol and/or Code Selection

Any private line protocol such as
81D1.83B3,8A1, 85A1, 3275. etc.,

and codes Baudot,
ASCII, and EBDIC are
: possible with ENVAX.

. Multimessage
Formatting
Multiple messages
may be prepared and
recalled when ready
for transmission.

Send /Receive Buffer

Traffic received while preparing mes-
sages in the edit mode are held in the re-
ceive buffer for later display or printout.

Auto Dial .

Numbers are automatically dialed and
retried up to nine times in the event the
called number is busy.

Standard TELEX and TWX
Functions

X-on, X-off, answerback, polling, etc.,
are standard with ENVAX.

BRINGING TOMORROW'’S COMP\S‘ER PXND Time and Date Insertion’
COMMUNICATIONS TECHNO\LOGES

Real time clock keeps track
of time and date for automatic
insertion at end of message.

HARDWARE FEATURES

RAM

16K to 64K of Random Access
Memory available in a variety of
divisions between send and receive
buffers.

Modems

On-board originatefauto answer
modems and DAA’s require only an
RJ45S jack plug for TWX and DDD
connections.

Nonvolatile Memory

Battery backup retains information in
memory for one hour standard. Longer
BBU times available upon request.

PIO Port

Parallel interface adapter for Daisey
Chain and/or other peripherals.

Diagnostics
Built-in diagnostics test all hardware
components.

Technical Assistance
Brokers (TAB)

Technical Assistance Brokers (TA.B.).a
division of Vardon & Associates, Inc.
provides nationwide service and
maintenance to over 14.000 leased/
customer owned terminals in over 450
cities through the resources of qver
1500 authorized service centers.

An on-line data base system provides
current information on customer’s
equipment configuration, constant
monitoring of dispatched calls to
customer sites, service history and
records for immediate response to any
of your ENVAX system questions.

For tomorrow’s system today call:
800-527-7700 or 214/252-7502

ENVAX trademarked by Vardon & Associates, Inc.

930 N. Beltline, Irving, Texas 75061

vardon

& associates. inc.

A Subsidiary of Pioneer Texas Corporation

Copyright by Vardon & Associates, inc. 1979

In Texas: 214/252-7502 Outside Texas: 800/527-7700 TWX:910-860-5761 Telex: 730022

Sales Offices: Dallas/Houston /Atlanta /Philadelphia /New York/Detroit/Chicago/Los Angeles/Cleveland

12 DATAMATION
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“By putting the IBM Series/1
where our people are, we're giving
them local control of their operations
that they couldn’t get through our
central computers alone,” says Paul
Pavloff of Champion International, a
major producer of building materials,
papers and paper packaging.

“Thirty-three Champion distribu-
tion centers now have their own
Series/1 for such functions as order
entry, invoicing and inventory con-

14 DATAMATION

trol,” he continues. “At night, each
Series/1 transmits consolidated data
to our large IBM computers for
timely management use. And they’re
helping us plug profit leaks through
better control of inventories and
complicated pricing schedules.

“Allin all, our Series/1 units start
to pay for themselves from the day
they go on line. By 1980, we expect to
equip over 150 field locations with
them.”

To achieve full distributed pro-
cessing capability at so many remote
locations and integrate those stations
with the central computer, Champion
developed its own versatile data man-
agement system, including a unique
programming language.

The IBM Series/1is small enough
to fit almost anywhere, flexible
enough to manage a variety of data
processing tasks and powerful
enough to handle both remote termi-




/‘% Tt
0o

nal and central information process- get in touch with your IBM Series/1 the IBM General Systems Division,

ing. It features online capability so marketing representative or write ! 3 P.O. Box 2068,

that information is available to you at The remarkably flexible IBM Series/i1 |} ! Atlanta, GA 30301.
any terminal just as quickly as it’s offers a broad range of modular features ! vt sy s
processed. And because it’s modular, that allow you to build the data processing 5 -t

. ! system you need at a low cost.
Series/1 is ready to grow when you are. :

What’s more, Series/1 is supported
by an extensive service organization
that enables IBM to respond promptly to
your service needs, evenin remote areas.

If you'd like to know more about how

your company can benefit from Series/1, A small computer can make a blg difference.

R
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BTI HAS THE OEM’S KEY
TO TURNKEY SYSTEMS.

The BTI 5000
Interactive .
Computer Sys- ||
tem. A multi-
terminal sys-
tem offering
large storage
capacity, fast
response, outstanding flexibility,
and proven reliability.

All at a very affordable price.
For just $38,950 you get a ready-
to-go system with 29 megabytes of
on-line storage, magnetic tape
cartridge back-up, and eight user
ports. Or, for just $2,000 more you
‘get a 58 megabyte system.

There’s a very aggressive
discount structure. For example,
30% in a quantity of only 10, giving
you the profit margin you need.

The 5000 is easy to expand
...16, 24 or 32 user ports; up to
500 megabytes of disk storage;
multiple cartridge tape drives;
industry-compatible 9-track mag-
netic tape; line printers from 300
'to 900 lines/minute, letting you
match your product to your

customer’s needs. :

It’s easy to program...BASIC-X,
the 5000’s very extended version
of BASIC, has the advanced lan-

_guage facilities and interactive

debugging aids to accelerate de-
velopment of your application
programs, so you get your product
to market faster.

Your software is protected.
BTI's unique “proprietary account”
feature lets you install guarded
programs on the systems you sell.
You never lose control of it.

You can support your software
easily. Dial-up access lets you
maintain and upgrade your in-
stalled software from your office,
giving you the freedom to sell over
a wide geographic area.

The operating
system is solid.
BTI’s highly reli-
able timeshare
executive has
been carefully
refined in the
course of delivering
more than 1000 systems.

You don’t have to support the
5000—we do. For almost a decade,
we have supported every system
we've shipped with our unique
dial-up diagnostic service, available
24 hours a day, every day of the year.
Now we have computers doing this.
Health checks uncover potential
problems before they cause a
system to go down; diagnostic tests
are carried out automatically. Our
maintenance program works—
ask any BTI OEM.

The BTI 5000—for the OEM
who wants performance, software
protection, reliability and support,

with amargin = =
that’s too attrac- %B I I
tive to passup.

BTI, 870 W. Maude Ave., Sunn vale, CA 94086. Sales Offices: Cherry Hill, NJ (609) 662-1122; Boston, MA (617) 843-4700; Minneapolis, MN (612) 854-1122; Chicago, IL
(312} 298-1177; St. Louis, MO (314) 878-8110; Dallas, TX (214) 630-2431; Sunnyvale, CA (408) 733-1122, Anaheim, CA (714) 533-7161; United Kingdom; Slough 70044,
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ENHANCED -
SERVICES FROM
TELENET -

TERMINALS
SHORTAGE

CRIME HOW

TO DO T e

DG BEHIND

THE TIMES =

_celebration among Telenet staff members and it. ‘may give users
| something to cheer about as well. With financial support now
'lassured, insiders feel the packet carrler will get ‘into en-
“hanced services to cement its lead over AT&T s Advanced

zCommunlcatlons Service (ACS).

,J:mall servrce,'and use of packet radio technlques, which could‘
ff(offer an alternative to telephone company local loop facrlltlest,

fjof its original restrictions to the merger, GTE is still barred~
1 from Marketlnq Telenet serv1ces while the phone company remalns,;
| free to talk to potentlal ACS customers. AT&T has said it is - .
jholdlng off on any ACS selllng but "market research" actrvrtles;‘” -

;Tfor a separate ACS subsrdlary of the Bell System.,But a sub-
~ sidiary could be set up only after the FCC finalizes its pro- .
1posed rules in the second Computer Inquiry, and also glves' .
]'approval to ACS service to begin. The Inquiry rules w1ll take

| many months to resolve and AT&T has yet to file a formal ACS ]
':;appllcatlon. Meanwhile, Telenet w1ll use its new-found ," : ,
iresources to blunt any future competltlve 1mpact from Ma Bell."'

A]Many expect a component—short termlnal 1ndustry in. the 1ast
. half of ‘the year, but few distributors have been able too
‘ijstockplle units to take advantage of the. shortage., New proe"
ducts from several vendors: have had ‘more than usual startup
7:problems——DEC s LA/34, for 1nstance, has been troubled with
';faulty power supplles, logic boards and printheads; -the corrupted
V:ChlpS of a large batch of VT/100s skewed the whole CRT market- "
. and the LA/lZO has had a placue of reportedly minor but o
,¢1ncapa01tat1ng defectS'—- and across the lndustry lead times have
_been sllpplng badly. Teletype, forﬁlnstanCe, 1s sold out for
:_1979 on 1ts hot model 43. - L S

l'An NCC se551on on Computer Abuse 1n Unlver51t1es drew an un—'
'rexpected questlon and an equally unexpected (to the panellsts -
,anyway) ‘reaction. The questioner wondered why more universities
~don't teach courses in penetrating systems.[‘"They ‘could lead

: The comment drew a long round of applause from the audience
,and a non plus reactlon from the panel.

uComputer?based editing isn't making the inroads in big news-
_papers. that it is with the smaller ones. Latest casualty :

o 7fwas[an effort by Data General to automate the editing of the

| nation's third largest consumer daily, the Los Angeles Times.
- "I think they were trying to develop something they could Séll,'m

o speCLflcal‘y tailored to our needs," said a Times spokesperson.h'
_ Another source noted that most efforts at automating editorial >

Final approval of the GTE/Telenet merger sparked a full day of ,T

The new offerlngs belng consxdered 1nclude an electronlc

Although the Federal Communications Commission relaxed some

are cont1nu1ng. .
The GTE/Telenet relatlonshlp 15 expected to set the pattern

to development of really useful designers of reliable software.

off the-shelf to other newspapers and we wanted something
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At last. The simple report writer.

We designed our new Answer/2 to be the simplest report
writer you can buy.

It’s so easy to learn, non-DP people can produce their own
reports after just a few hours’ training.

It’s so easy to use, OS and DOS programmers can retrieve
and format data in a fraction of the time conventional methods
require.

It's so versatile, it handles repetitive production reporting
as easily as the one-time ad hoc report.

All Answer/2 products are moderately priced. And they're
backed by the support capabilities of the world’s leading
independent supplier of computer software.

Before you buy any report writer, just call us. Or attach
your business card to the coupon.

It’s that simple.

TR
Informhatics Inc, 21050 Vanowen St., Canoga Park, e : . .
Calfornia 91304, (213) 8879121 Telex: 606473 INFOrMatics inc !
1 want to know more about the simple report writer, Answer/2. .
[JPlease send me complete information. [ ] Please have a salesman call. D779 ©
Name i Title. I
| Company. '
]
Addres:
City. i State Zip |
' Teleph
I Computer. Operating System.
——— e e —————————————————

Introducing Answer’2 by Informatics.

The Information Management Company
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The Pitney Bowes high-speed Computer Output Mailing
System takes over where your computer leaves off. It per-
forms an entire range of forms-processing, inserting and
mailing steps in one non-stop sequence, completely elimi-
nating the stop-and-go pace that has previously hampered
computer-to-mail operations. ,

You simply thread your continuous forms web into one
end of the system, press a start button and get ready-to-
mail envelopes at the other end. Bursting, folding, trimming,
slitting and imprinting operations are all performed at web-
fast speeds without a single manual interruption.

Systems can be custom-assembled to meet virtually
any application. They can be equipped with multiple insert-
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ing stations, electronic scanning, document verification,
group feeding and selective collating. And thanks to the
postal service presort discount and the system’s zip code
sorting options, you can save 2¢ on every invoice or state-
ment you mail first class. In short, everything you need to
add real zip to transactional mailings.

For complete facts and figures, write to Pitney Bowes,
2146 Pacific Street, Stamford, CT 06904. Or call toll free
anytime 800-243-5000 (in Conn. 1-800-882-5577). Over
600 sales and service points throughout the U.S. and
Canada. Postage Meters, Mailing Systems, Copiers, Label-
ing and Price Marking Systems.

== Pitney Bowes
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“Growth s the biggest single reasomn we
selected the West! Software System. [ inaw
it won't become chsolete as our compuier
needs change:’

Mr. Richard Gibowicz
Manager of Data Processing
Army Times Publishing Gompany

Richard Gibowicz and
Army Times needed a tele-
processing system that
would aid their growth.
Not hold them back.
Rapid installation and
training availability
were other important
factors. And when they
selected Westi, they got
everything they needed.
Westi can supply your company with
everything it needs, too. You can start with a
ten terminal system and grow to several hundred.
Westi handles them all! in the past four years,
more satisfied users have selected Westi to the DATA-
PRO Honor Roll than any other teleprocessing system.
Westi grows with changing technology too. Customers

ith DOS-DOS/VS syst h b ing Westi f ;
\)//Véars. Right now, w:}:'se%n;iinzvgur:?/r\;eﬁi”\]/\%ll tsesr'egcgy for Wegﬂghmﬁ@

ron e S O R e o o

the new DOS/VSE and 4300 series.

Westi even helps your financial growth. It has the best
payback in the industry. Most Westi users realize a return on
their investment within one year. Plus, with every Westi comes a
training and support staff that's unsurpassed. And if you want to
increase programmer productivity even more, our on-line program-
ming system, SCEPTER, can maximize your through-put.

Start growing with Westi today. For more information call or
write: Westinghouse Electric Corporation, 2040 Ardmore Boulevard,
Pittsburgh, Pa. 15221. Telephone: (412) 256-55883.
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Introducing the Sperry
Designed exclusively for three

The Sperry Univac V77-800 Miniframe
is the newest and most powerful mini we've
ever built —a high performance, multi-use,
general-purpose minicomputer system
designed for both commercial and scientific
data processing. It has a memory range
from 128K bytes to 2 megabytes (with error
correcting memory) and a 150 nanosecond
CPU with integrated cache of 1024 bytes.
Plus 12K bytes of user programmable writ-

_ able control store.

There’s an optional new high speed 64-bit
floating point processor that works in con-
junction with a new globally optimized ANS
77 FORTRAN.

No wonder our three most important
customers think so highly of it.

OUR OEM CUSTOMERS KNOW WE
DESIGNED IT JUST FOR THEM.

The Miniframe is customer micropro-
grammable. So an OEM can implement his
own firmware packages. And with the many
software packages we offer, the OEM can add
all the bells and whistles he wants.

The Miniframe comes with our largest .
instruction set ever. So OEM’s with their
own software have much more flexibility
in design.
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The Miniframe speaks PASCAL, the
powerful new language for scientific, com-
mercial, and system programming that most
competitive systems still can’t speak. And
of course, it also speaks COBOL, FORTRAN
and RPGII.

More good news is that the Miniframe
is compatible with the rest of the V77
product line.

OUR SYSTEM HOUSE CUSTOMERS

KNOW WE DESIGNED IT

JUST FOR THEM.

Naturally, system houses want all the
features OEM’s do. And more.

So we gave them more.

More operating systems, for example.
Choose from VORTEX or our new SUMMIT
— an interactive, multi-terminal system with
transaction processing and data base manage-
ment. It-gives you easy editing, screen for-
matting, and documentation aids. Plus speedy,

" comprehensive program development.

System houses also think PASCAL is
important. Because it’s more efficient, easier
to maintain, expand, and modify.

The Miniframe brings systems builders a
new query language called QL-77. It features
inquire and report facilities. And interfaces



directly to TOTAL? the data base manage-
ment system. So preprocessing and inter-
mediate handling are a thing of the past.
Finally, TOTAL also gives you complete
data base access and file access security.

OUR END USER CUSTOMERS KNOW
WE DESIGNED IT JUST FOR THEM.

__Take all the features we designed in for
OEM’s and system houses and say ditto for
the end user.

But we didn'’t stop there. We also pressed
a few special hot buttons just for end users.

Consider QL-77, for example. End users
will love our new query language because
it reduces the amount of application program-
ming. By storing query language procedures
right in the data base file. Where they can
be easily and quickly recalled and executed
at any time.

Once again, SUMMIT, our new operating
system, helps the end user handle trans-
action processing. Without any additional,
expensive software. It’s also the right answer
for a multi-tasking, “fully-implemented”
distributed processing system.

Finally, the Miniframe supports DCA
and conventional protocols. So you can talk
to both SPERRY UNIVAC and IBM hosts.

*TOTAL is a registered trademark of Cincom, Inc.
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Jnivac V77-800 Miniframe.
>f our very best customers.

YOU'LL KNOW WE DESIGNED THE
MINIFRAME JUST FOR YOU.

No matter what your application, no matter
what your need, the Miniframe may just be
the answer.

For more information, write to us at Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713.
Or call (714) 833-2400, ext. 536.

In Europe, write Headquarters, Mini-
Computer Operations, London NW10
8LS, England.

In Canada, write Headquarters, Mini-
Computer Operations, 55 City Centre Drive,
Mississauga, Ontario, L5B 1M4.

We're Sperry Univac.

And our new Miniframe is going to solve
some very big problems.

Yl=UNIVAC

SPERRY UNIVAC IS A DIVISION OF
SPERRY RAND CORPORATION
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CALENDAR

AUGUST

SIGGRAPH ’79, August 6-10, Chicago.

This is the sixth annual meeting of the ACM Special Interest
Group on Computer Graphics and Interactive Techniques.
There will be an exposition, technical sessions, and tutorials.
Contact Maxine D. Brown, SIGGRAPH *79 Exposition, Hewlett-
Packard, 19400 Homestead Rd., Cupertino, ca 95014 (415)
326-7300. '

The Society of Photo-Optical Instrumentation
Engineers 23rd International Symposium and
Instrument Display, August 27-30, San Diego.
Papers will be presented on 17 subjects, among them: laser appli-
cations in materials processing, advances in display technology,
laser recording and information handling, optical pattern recog-
nition, physical properties of optical materials, image under-
standing systems, and applications of digital image processing.
Contact SPIE, P.O. Box 10, 405 Fleldston Road, Bellingham, wa
98225 (206) 676-3290.

SEPTEMBER

Engineering Software, September 4-6,
Southampton, England.

Contact Dr. R. Adey, Engsoft, 6 Cranbury Place, Southampton,
S02 OLG, England.

COMPCON Fall ’79, September 4-7,
Washington, D.C.

For more information write COMPCON Fall *79, P.O. Box 639,
Silver Spring, MD 20901.

Fourth International Conference on Software
Engineering, September 17-19, Munich.
Contact Dr. L. Stucki, Boeing Computer Services, P.O. Box
24246, Seattle, wa 98124 (206) 576-5118.

WESCON ’79, September 18-20,

San Francisco.

For more information contact Robert Myers, Communications
Counsel, 999 N. Sepulveda Blvd., El Segundo, cA 90245 (213)
475-4571.

TELECOM ’79, September 20-26,

Geneva, Switzerland.

The 3rd World Telecommunications Exhibit. For further infor-
mation contact TELECON '79, ORGEXPO, 18, quai Ernest-Anser-
ment, CH-1211 Geneve 4, Suisse (022) 21 95 33.

International Conference on the Role of
Computers in Society, September 24-28,
Dubrovnik, Yugoslavia.

Contact R. L Schiffman, Dept. of Civil, Environmental and
Architectural Engineering, Univ. of Colorado, Boulder, co
80309 (303) 492-7607.

‘Mini/Micro Conference and Exposition,

September 25-27, Anaheim.

For further information contact Robert D. Rankin, Managing
Director, Mini/Micro Conference and Exposition, 5528 E. La
Palma Ave., Suite 1A, Anaheim, CA 92807 (714) 528-2400.

WPOE, September 25-27, San Jose.

Word processing and office equipment show and conference.
Contact Cartlidge & Associates, Inc., 491 Macara Ave., Suite
1014, Sunnyvale, CA 94086 (408) 245-6870.

MIMI ’79, September 26-29, Montreal.

The ninth International Symposium and Exhibition of Mini and
Microcomputers. The theme will be “The Evolving Role of
Minis and Micros Within Distributed Processing.” Contact
MiMI *79 Montreal, P.O. Box 2481, Anaheim, cA 92804 (714)
774-6144.

Northeast Personal and Business Computer
Show, September 28-30, Boston.

For further information contact Northeast Exposition, P.O. Box
678, Brookline Village, MA 02147, (617) 522-4467.

OCTOBER

SIGSMALL 79, October 1-3, Dallas.

At the second annual Symposium on Small Systems, papers will
be presented on business and industrial applications of micropro-
cessors, small systems applications in entertainment and educa-
tion, distributed processing with small systems, and mini and
micro software advances. Contact Dr. Fred Maryanski, Com-
puter Science Dept., Kansas State Univ., Manhattan, KA 66506.

1979 International Conference on .
Cybernetics and Society, October 8-10,
Denver.

Sponsored by the IEEE Systems, Man and Cybernetics Society.
The main theme is modeling and applications of world systems in
areas relating to energy, environment, economics, technology,

biocybernetics, pattern recognition, man-machine and system
science. Contact Dr. James D. Palmer, (202) 426-4461.

The Eighth NASTRAN User’s Colloquium,
October 9-11, Kennedy Space.Center,
Florida.

Due to conference facility security all interested persons are
rcqu1red to notify COSMIC of their intention to attend the Collo-
quim. For further information contact 8th NASTRAN User’s Col-
loquium, COSMIC, 112 Barrow Hall, University of Georgia, Ath-
ens, GA 30602, (404) 542-3265.

1979 EMC Symposium, October 9-11,

San Diego.

For further information contact Fred Nichols, 1979 1EEE-EMC
Symposium, P.O. Box 17510, San Diego, cA 92117 (213) 870-
9383.

INFO 79, October 15-18, New York.
The Sixth International Information Management Exposition &
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L ,,‘UDS modems add to your S
datacomm efficiency and give -
you better utilization of available
rack space when you choose the -
‘RM 8 or RM-16D mulnchannel .

The RM:8.is the worlds only

dem package that accomm
dates upto e:ght channelsof
'4800 bps data i in omy 7" of ver
calrack space. Lower speed

Created by Hall & McKenzie, Inc:, Winter. Park, Florida -

tion, you can forget about DA‘ S
You'l have up to 16 datac m

Umversal Data System
Bradford Drlve Huntsville,







Building a computer
facility is not a
do-it-yourself project.

It's too important. And you have too much to do to coordinate the efforts of:

roject man. Rvac
proje anagers suppliers

architects and installation and space planners contractors and

design engineers teams Subcontractors power supply  purchasing agents
vendors and decorators

securily specialists

But we do it all the time. And in the in the United States and 15 in other
last 10 years, we've planned or built countries, we're ready to serve
facilities for more than 400 customers.  customers around the world.
Facilities for all sorts of computers. We'd like to show you what we can do
We know computers. We know for you. For more information on our
construction. We know how to create full range of services, contact your
an en\{_ironr?ent for thte effici;—:‘n’rA g nearest Control Data office or write to:
operation of a computer center. An o . .
we offer a full range of services, from Eamtlmi Blatnncl:ng and tC_:onstr uction
consultation to the entire job. ontro! Lata Lorporation

HQN11l, PO. Box 0

We're international, too. With 11 offices Minneapolis, MN, 55440

@5) SONTROL DATA
‘ CORPORATION
More than a computer company
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CALENDAR

Conference. Attendance may reach 20,000. Exhibitors such as
1BM, Basic Four, Xerox, Datapoint, NCR, Hewlett-Packard,
Wang and Vydec have reportedly increased the size of their
booths by an average 44% in comparison with last year’s show.
Contact Clapp & Poliak, Inc., 245 Park Ave., New York, NY
10017 (212) 687-7730.

Fifteenth Meeting of the Computer
Performance Evaluation Users Group,
October 15-19, San Diego.

Sponsored by the National Bureau of Standards. Papers, tutori-
als and case studies will be presented on, among others, the
following topics: installation performance; workload forecast-
ing; network performance; fraud, security and CPE; measuring
user satisfaction; workload modeling; benchmarking; remote
terminal emulation; performance prediction techniques; and CPE
in auditing. Contact Judith G. Abilock, The MITRE Corp., Me-
trek Div., 1820 Dolley Madison Blvd., McLean, va 22102 (703)
827-7072.

Computer in Aerospace ll,

October 22-24, Los Angeles.

Contact Richard R. Erkeneff, McDonnell Douglas Astronautics
Co., 5301 Bolsa Ave., Huntington Beach, CA 92644 (714) 896-
4975.

ACM Annual Conference, October 29-31,
Detroit. :

The theme is “Advances of the 70s—Challenges of the 80s.”
Contact Mayford L. Roark, Ford Motor Co., The American
Road, Room 895 wWHQ, Dearborn, M1 48121 (313) 323-1690.

Interface West, October 30-November 1,
Anaheim.

Conference sessions are planned on small computers and office
automation systems, word processing, distributed dp, and data
communications hardware, software and services. Contact The
Interface Group, 160 Speen St., Framingham, MA 01701 (800)
225-4620; in Massachusetts, (617) 879-4502.

Canadian Computer Show, November 13-15,
Toronto.

Last year’s attendance was 15,159. This year’s show will cele-
brate the 10th anniversary of the Canadian Computer Show.
Contact Reg Leckie, Show Manager, Canadian Computer
Show, 36 Butterick Road, Toronto, Canada M8W 3Z8 (416)

'252-7791, or Bill Robertson at (416) 444-0321.

American Bankers Assn. Western Regional
Workshop, November 14-16, San Francisco.
Contact the Mecetings Coordinator, Operations & Automation
Div., American Bankers Assn., 1120 Connecticut Ave., N.W.,
Washington, DC 20036 or call William Moroney at (202) 467-
4332, ‘

The Third Western Educational Computing
Conference, November 15-16, San Francisco.
Sponsored by the California Educational Computing Consorti-
um (CECC). For further information contact Ron Langley, Di-
rector, Computer Center, California State University, Long
Beach, 1250 Bellflower Blvd., Long Beach ca 90840, (213) 498-
5459.

INTELEC 79, November 27-29,

Washington, D.C.

The International Telecommunications Energy Conference is
sponsored by the IEEE Communication Society. Contact R.H.
Jones, Publicity, 1979 INTELEC Committee, ITT North Electric
Company, Power Systems Div., P.O. Box 688, Galion, OH 44833
(419) 468-8100.

DECEMBER

NOVEMBER

Winter Simulation Conference, December 3-5,

San Diego.

Cosponsoring WsC 79 are the National Bureau of Standards and
six leading organizations sharing an interest in computer simula-
tion. For further information contact Stan Lichtenstein, Nation-
al Bureau of Standards, Washington, DC 20234, (301) 921-3181.

COMPSAC 79, November 5-8, Chicago.

The third International Conference on Computer Software and
Applications, sponsored by the IEEE. The first day is devoted to
tutorials. Papers are being considered in the areas of software
development methodology; software management; data base
management systems; data communication and computer
networking; transaction and information management systems;
computers and biomedicine; business office automation; design
automation; application-oriented languages; reliability, main-
tainability and security; software testing and tools, mini/micro
software, distributed system performance, human engineering
of software systems, legal implications of dp technology and
others. Contact the general chairman, Dr. William Smith, Exec-
utive Director, Toll Electronic Switching and Operator Services
Div., Bell Laboratories, Naperville, IL 60540 (312)690-2389.

Federal Computer Conference, November 6-8,
Washington, D.C. '
Over 6,000 people attended last year. Contact the Federal Com-
puter Conference, P.O. 368 Wayland, MA 01778 (617) 358-
5181. '

CALLS

Papers are being solicited for the 1980 Summer Computer Sim-
ulation Conference, which will be held in Seattle, July 1980. The
theme will be the future of computer simulation. Three- to five-
page summaries are due Dec. 1, 1979. Contact David R.S. Mc-
Coll, 1980 scsc General Chairman, Manager Military Space-
craft, Boeing Aerospace Co., P.O. Box 3999, Ms 84-16, Seattle,
WA 98124 (206) 773-1543.

Technical papers for the Fifth International Conference on
Computer Communications, October 27-30, 1980, in Atlanta,
are being solicited for presentation at the regular conference .
sessions and publication in the official proceedings. The confer-
ence will represent an interdisciplinary forum for discussing so-
cial, economic, political, and tehcnological implications of com-
puter communications networks. Six copies of all materials must
be sent by March 1, 1980 to: Dr. J. Salz, Program Chairman,
1ccc 80, Bell Laboratories 1G-509, Holmdel, NJ 07733. For
further information contact Wayne W. Adams, Sperry Univac
C2SE10, P.O. Box 500, Blue Bell, PA 19424 (215) 542-4673. %%
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It took a new company
to bring new flexibility
todistributed data processmg




Now one company has all the Sycor and Data 100
- products to work with. And that broader choice of

solutions means a better match for your particular -

needs.A more comprehensive solution than exther

company could previously offer.

Today we have more field engineers,

: in more places than any comparable company

- More software support people, too. We're committed to
_ providing the best total service in our industry. And

_than 60,000 hardworking systems, all over the world.
We work for 95 of the top 100 firms in Fortune’s 500.
“And we'd like a chance to work for you.

Northern Telecon
More OptIOhS make us mori

we wont settle for less. nght now, we have more

Take a look at the four ways NTSC can answer
your data processing needs. For more information
about any of them, write Product Marketing, Northern
Telecom Systems Corporation, Box 1222 Min-
neapohs MN 55440.

Distributed Processing
Why pay for more :
than you need?

For systems with a lot of throughput, and up to 16

- video display work stations, the Model 85 is hard to

- beat. It has large disk storage capacity and can work

with our Remote Job Entry or KEYBATCH® systems.

: Our Model 445 is particularly cost-effective for

up to eight work stations. Its Omnitask™ operating

_ systemcanrunupto16 JObS concurrently —in multiple
languages.

"And our 405 is a most economical way to intro-

' duce distributed processing where it’s never been be-

_fore. In most entry level applications, it’s all the

_ processing power ‘

 you need.



ystems Corporation:

ost-effective than ever before.

Data Entry:
Combine kev-to-dlsk
with Remote Job Entry.

Use our Keybatch system for key-to-disk; and you
won't need additional equipment to communicate with

the mainframe. So one system can replace two. Key-

batch gives you this twin capability without a big

sacrifice in speed. And Keybatch is compatlble w1th

all major mainframes.

~ Model 70 Series

‘onhe
- Heresa |OW'COSt alternative
to the 3270. ~ |

Lease or purchase, you’ll fmd mgmﬁcant savmgs in
the 290 system. Sophlstlcated self-diagnostics help =~
make sure it’s up and running when you need xt And L
: best of all, 1tsava11able rightnow. -

f“Remate Job Entry:
- From 2,000 to 56 000 bits
 per second.

With that kind of ﬂexxblhty, you never have to buy

~ more capacity than you need. There’s a full line of

eripherals, too. And no matter where your. remote -

" locat1ons are, we have service people nearby

SVCOI" and Data 100 have iOiIlEd tO become

NorthernTeIecom Systeme Corporatlon

nm'fhcm
felecom
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| l?iursting computer printout by hand is enough to make anyone
explode.

P But the Xerox 9400 duplicator, with its continuous forms feeder
attachment, lets you make perfect two-sided copies without bursting.
Or exploding. | v

It automatically feeds, reduces,
copies and collates unwieldy computer
printout into neat 8 1/2” x11” sets. It
even eliminates edge lines and
sprocket-hole images.

And best of all, when it comes to
feeding, it has the Xerox 9400 appetite.
So you can copy up to 1200 fantold .
sheets at a time. At the amazing speed of 2 copies a second.

The Xerox 9400 continuous forms feeder.

It means your office can spend less time waiting for information.

And more time using it.
XEROX

XEROX® and 9400 are trademarks of XEROX CORPORATION.
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We can help | ik
you orgamze and
control your DP

documenta

Wright Line men and women under-  Find out about Structured Filing™
stand the problems of data processing If you would like to know more about
documentation. Documentation is howthe Structured Filing concept and
expensive tocreate, isregarded as a cor- the unique Documate System can elp
porate asset by auditors but is useless if you accomplish better ma nagemept con-
misplaced, lost or destroyed. As experts  trol and organization of yourD. Pdocu-
in DPfiling equipment, Wright Line peo- mentation, circle thereaders’ servzce
plecan help you establish a Structured  numberorsend today for g :
Filing™ networlk for better control and acopy of our booklet .
organization of completed and emerging “Guidelines for
documentation. The key to Structured Establishing Structured
Filing™is the proprietary Documate™ Filing,” Wright Linelnc..
System which proutdes a universalfiling 160 Gold Star Boulevard,
method for all sizes and shapes of docu- Worcester. Mass. 01606.
mentation from cards to print-out.
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Recently, we announced the
availability of a number of Bell
System software packages. A
large number of EDP managers
responded. Now we’re pleased
to announce the availability of
some of our newest packages.

UNIX* Systems. More than 800 ‘
users outside the Bell System are using these
powerful operating systems, designed for Digital
PDP-11 mini-computers. UNIX Systems are easy to
use, yet flexible, featuring more than 100 user utilities.

Our new UNIX Edition 7 System offers greatly
enhanced capabilities, including FORTRAN 77,

a larger file system and inter-machine communica-
tions. Edition 7’s portability features allow users to
more easily adapt the system to other computers.
For those needing the Edition 7 capabilities on a
larger machine, the UNIX/32V System is available

| Word of mouth and word
y of print are spreading.

Y.

P leat wan

maintain software for many computer appli-
cations. PWB features a unique, flexible
set of tools, including a Source Code Control
System and a System/370 RJE capability.
Manufacturing Analysis. The Process
Characterization Analysis Package (PCAP)
provides manufacturing engineers with a portable
package of statistical routines for characterizing
manufacturing processes. Performing many of the
judgments of a statistician, PCAP assists in maxi-
mizing yields by identifying significant process
variables, their interactions, and their operating
regions. PCAP also assists in minimizing production
costs by determining in-process screening limits.
Hundreds of users have discovered the capabilities
of Bell System software. And they were willing to
accept these programs without maintenance or
technical support. This software was developed
for our own use; it comes “as is.” For more

for the Digital VAX®  +UNIX is a Trademark of Bell Laboratories. , ; information on Bell
11/780 computer. ‘iﬁ’ﬁiﬁaﬁna_"‘,"‘_““’_‘)‘“.;‘,‘ e - System software, write:
For large software Western Electric,

design projects, the To: Bell System Software

PWB/UNIX System |

P.O. Box 25000, Greensboro, N.C. 27420

>0 I Patent Licensing
I Manager, Post Office

(Programmer’s Work- Please send me more information about Bell System software packages. I Box 25000, Greensboro,
bench) allows up to 48 i OUNIX OPCAP 0O Other Bell System Software I North Carolina 27420.
programmers to simul- : Or call L. Isley,
taneously create and I Name | (919) 697-6530.
| Title Company |
‘ | Address |
j City State Zip |
1 Telephone Hardware [ |

L--_-----------------J
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Software, hardware, systems, networks. . can give unbiased advice, and supply the best
‘Planning, design, installation, management = package - possibly from several different”
operatlons training. manufacturers - to suit your specmc :
All are aspects of the Cable & ereless total requirements. : w
capability in data handling and communications. Add to this over a century of expenence in’

- A capability no single manufacturer can match. * world-wide telecommunications, and-an -

- - Completely independent of any manufacturer, up-to-the-minute expertise in the supply. of data
‘we have the widest possible choice from the communications networks for airlines, banks,
world’s leading suppliers. We are constantly , shipping, oil and other multi-national companles ;

-evaluating new equipment to assess performance, and you have the reason why. Cable & ereless
reliability and value for money. Which means we can provide all your data systems needs .

Cﬂble &wlreless
 helps the world communicate

Cable & Wireless Limited, Mercury House, Theobalds Road, London WC1X 8RX. Telephone; 01-242 4433 Telex 23181,
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When You're Finished Processing Data...
Press a Button and Process Words |

You can do both with MDS Series 21
Distributed Data Processing Systems.

We've developed a great new software
package that turns our Series 21 family of
systems into first-class word processors. And,
it's easy—just load the program and press a
button. .

Simple? Of course. Improve paperflow
efficiency? Absolutely. Letters, reports,
proposals, documents of every type, and
even memos can be created, edited, stored,
and quickly retrieved—at any time—for
updating or revision without rekeying the
entire text. Copy quality? You can be sure of
sharp, crisp originals from the systems
printer, whether you're running stationery or
forms.

The word processing capability is just
one of the many benefits you get with MDS
Series 21 systems. There's modularity, for
instance, that provides easy expansion or
modification so you can grow at your own
rate. A complete range of optional
peripherals includes character and line

printers. Tape drives and additional disk
storage give you complete freedom to
configure Series 21 equipment for
application needs at central or remote
locations.

So if you don't have a distributed data
processing system that's been taught to
process words—call us.

If you do have an MDS Series 21
installation and would like it to process
words—we'll teach it. :

Either way, you can be sure of the high
quality and service that has earned MDS
recognition as an industry leader.

Name

Title

Address

|
|
|
|
|
! Company
!
|
|
l
|
|

4N MOHAWK
l DATA
, SCIENCES

1599 Littleton Road, Parsippany, New Jersey 07054

(201) 540-9080
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The DEC Datasystem 150
is here-with proven
commercial software.

The Datasystem 150, with complete local
computing capability, includes the PDT-11/150
hardware—processor, memory, and dual
floppy disk drives. All designed and packaged
for easy use by office personnel.

But what really separates the Datasystem
150 from every other intelligent terminal on
the market is the software—our DEC Datasys-
tem software, specially developed for busi-
ness applications, and our CTS300 operating
system, already at work in over 6000 installa-
tions. CTS300 includes:

DIBOL—Digital’s comprehensive, easy-

38 DATAMATION

to-use language, specifically designed for
small business computers.

DECFORM —our powerful data entry
and inquiry program.

ISAM—sequential, indexed sequential,
or random file access—for efficientimplemen-
tation. And more.

Software options include communica-
tions protocols that turn the Datasystem 150
into an intelligent networking terminal —to
communicate with other computers in either
on-line interactive or batch mode.

We also offer two printer options—30 cps
or 180 cps—both with multiple copy capability.

But there’s more to the Datasystem 150
thanimpressive performance. Since it’s part
of a whole family of compatible DEC Data-
systems, it opens the way toa widerange



of syatem possit
Dg.m.s\'a!‘t m 15

ities. Which makes the
t

the pertect choice forcom-

panies with a varety ot configuration needs.

And for small companies on

becoming big companies.

their wayv to

£

Hw”i-("?)mam.%ionx 50,

intefligent terminal with business

capability, it simplv stands alone.

For details, call vour Digital Equipment
Corporation Commerdial ‘walcs Representa-
fve. O swrite for our new OIOLhUIC' Digital
Equipment Corporation, Dept. NR2/2, 146
Main Strect , Mavnard, MA 01754,

T
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p—seeded 700 Series
...is ateam of dot matrix printers that's hard to
~ beat!"Each of our twelve models meets a specxﬁc
“application and price/performance need...and
-everyone is built and backed by the world leader
in prmters With Centromcs you always have
~the advantage. .
- 'ADVANTAGE: SELECTION The 700 Semes
. covers every inch of the court. We offer speeds
. from 50 0180 cps —with throughput up to
- 400 lpm awide varlety of forms handling capa-
‘ i oice of uni- or bi-directional opera-
: ‘a choice of 80'to 132 column formats.
And we e still growing, with three’ new models
: Just added and more on the way!

"ADVANTAGE: FLEXIBILITY The 700 Series’
5 iw1de selection gives you the ﬂex1b1hty tomove

- into new apphcatlons and emerging market

areas. Wherever your business takes you, you'll

always have the advantages of the leader.

. ADVANTAGE: APPLICATIONS The 700

_-Series'is already the industry’s most successful
“team of dot matrix printers, w1th proven per-

formance for all apphcat'ons mlcrocomputer
‘minicomputer, small business, terminal, text

: preparatlon data commumcatxons and dat &

processing systems ~ :
ADVANTAGE: COST OF OWNERSHIP Even ‘

' though they perform like superstars, our t am
“doesn’t make b1g money demands. They're.

highly reliable in any environment. And the r

‘,ready for.any tour, with the largest worl}dw de
~service organization of any prmter company
backmg them up:

‘ADVANTAGE: LEADERSHIP Each memb
of our 700 Senes team shares the. Centrom'

* tradition of leadership. We ploneered dot m:
* printing, and have been ranked #1 ever since.

No other company can match our strong servein
selection, performance, and value. Plus, beca
of our hlgh-volume manufacturmg capab111 v,
we won't fault on your delivery.

:For more 1nformat10n on products or empl

- ment opportunities, call or write today:

Centronics Data Computer Corporation,
Hudson, New Hampshlre 03051
(603) 883- 0111




LETTERS

PACKAGE ADDITIONS

Re: “Project Control Systems Software,”
(June, p. 147): Several products were in-
advertently omitted from my survey: vI-
SION, a product with 17,000 activities and
lots of features, from Systonetics, Inc.,
Anaheim; ProSys/80, from CallData; AR-
TEMIS, operating in an interactive envi-
ronment with 32,000 activities, from Me-
tier Management Systems, Houston; and
CRAM, an extended CPM, from Tymshare.
PERRY PETERSEN

San Bruno, California

FOOLING AROUND

Re: “DP Bridges to the World,” (April, p.

124): For several years, I have been disap-
pointed with the ridiculous rigamarole
and razzmatazz you have printed to as-
suage the April Fool spirit. So this year, I
was glad to see you have given up this
annual tomfoolery and reassigned the
space to a lengthy report on the Pitts-
burgh conference. Naturally, I am very
disappointed I was not able to attend.
Nevertheless, I appreciate a serious com-
puter magazine devoting extensive space
to what must have been an enlightening
and informative show. [ am a busy man; I
appreciate this editorial no-fooling-
around policy.
STEFAN IRVING, M.D.
Chief School Physician
Middletown, New York

Thanks for the delicious spoofery. Con-
vention pomposity will never be the same.
Pittsburgh will, more’s the pity. Congrat-
ulations to the conventioneering staff on
deadly aim and a wicked follow-through.
Can’t wait until they’re turned loose on
computer periodicals.
TED SHIELDS
Beverly Hills, California

The departure from the Spartan prose so

-rancidly proliferated in our profession’s

journals was as welcome as April crocuses
—especially the chapter, “Creative Con-
sultancy.” Too long have we suffered the
indignities inflicted by an overabundance
of buzzword hyenas. Top management,
too proud to insist on enlightened commu-
nication with its dp managers, is only too
gullible to the Lorelei serenade of these
robber barons. . .
FRANK K. BINDER
Rock of Ages Corp.
Barre, Vermont

I was delighted to see the plug in the Edi-

tor’s Readout for the Kaiser Engineers

Planner, but I still don’t think you’ve put

it to maximum use. What you obviously

need is the large version of the Plan-

ner. . .if you liked the 11” X 177, you'll

love the 24” X 37%”. With a little effort,

you can fit in a conference for every day of
the year, and never go to work at all.

KENDAL D. REYNOSO

Supervisor, Public Relations

Kaiser Engineers

Oakland, California

A paragraph is missing from the end of
my article, “The Solution to the Software
Problem,” in the April Foolery section. It
should read: “The inspiration for this arti-
cle was a similar piece by R. Arnold Le
Win from A4 Stress Analysis of a Strap-
less Evening Gown, Doubleday Anchor
Books, Garden City, N.Y., 1969, p. 163-
166.” '
MICHAEL R. PAIGE
TASC
Redding, Massachusetts

WHAT BLOODBATH?
Re: “Chaos in Leasing,” (April, p. 52):
Laton McCartney asks us to believe that
IBM’s 4300 announcement has precipitat-
ed a disaster in the computer leasing in-
dustry...that leasing companies have
forgotten the 360 “bloodbath” that oc-
curred when 1BM brought out the 370.
It’s easy to forget a “bloodbath”
that never happened. Not one computer
leasing company, as far as I know, went
out of business due to the S/370 an-
nouncement. . . The well-managed com-
panies, in fact, prospered, learning how to
remarket the 360s with such success that
today a high percentage of the 360s on
lease in 1969 are still in use, earning con-
siderable revenues for our member firms.
Most S/370 leases are financially
structured much differently than the S/
360. . .we see no cause to panic, and cer-
tainly no disastrous consequences in the
transition from the 370 to the 4300.
JAMES F. BENTON
Executive Director
Computer Lessors Association, Inc.
’ Washington, D.C.

ENCOURAGING ENTREPENEURS
Re: “The Coming Showdown,” (Editor’s
Readout, March, p. 63): The company I

“cles of Association of SWIFT (Society for

founded 12 years ago, which has success-
fully grown to the $50 to $60 million
size. . .has recently been subjected by a
larger, cash-rich company to the first step
of the gulping process.

The nature of such acquisitions
was perceptively characterized as “preda-
tory.” However, the implication that
“predatory” has within the larger refer-
ence of an ecosystem was not fully devel-
oped.

The American economy is such an
ecosystem. Businesses are born when en-
trepreneurs identify and assemble the re-
sources necessary to exploit the opportu-
nities existing companies cannot or will
not exploit. By processes analogous to
those in biological ecosystems, certain
businesses prosper, grow and, in their
turn, undergo the travails of biological or-
ganizations, including the fostering of off-
spring and death.

Some corporate deaths are the re-
sult of predatory actions. This is com-
pletely natural. What is unnatural is that
the economy has failed to foster the crea-
tion of new businesses at a rate that as-
sures a population large enough to ensure
the survival of the species. .. The recent
rollback of the effective capital gains tax
rates should be a step forward in rejuve-
nating the birthrate of such ventures, and
should consequently contribute to a re-
turn of equilibrium in the corporate
ecosystem. Unfortunately, it will take
years for its effect to be measurable. We
should all hope that the ecological bal-
ance has not been irrevocably disturbed.

ROBERT H. BERNARD
Management Consultant
Westport, Connecticut

FREEDOM OF CHOICE
Re: Letters (April, p. 39): If the general
management of British Leyland shares
Mr. Colin’s views on freedom of choice,
they must recommend car buyers shop
around for the subassemblies and put the
vehicle together themselves. Or are there
two sets of principles—one for computer
systems, and another for all other sys-
tems?
J. R. BARKSDALE
San Diego, California

SWIFT'S DOMESTIC USE
Re: Look Ahead (March, p. 18): The Arti- |

Worldwide Interbank Financial Telecom-
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munication) state that the object of the
company is for the collective benefit of all
its members in terms of studying, creat-
ing, utilizing, and operating telecommu-
nication transmission and routing private,
confidential, and proprietary internation-
al financial messages among members of
the company.

The use of SWIFT for domestic
transmission is therefore permitted as
long as the message is of an international
nature. As an example, a message would
be one where a bank outside the U.S. initi-
ates a payment instruction thatis sent toa
New York bank to make a payment to an

account at a California bank. It therefore

seems this international . financial

message could be completely transmitted

via SWIFT. SWIFT need not only be used
between banks in different countries.

SAMUEL NEWMAN

Vice President

Irving Trust Co.

New York, New York

GO TO, FOUL GO TO!

Re: “Writing Legible Code,” by Thomas
Gildersleeve ' (Feb., p.- 191): I suppose
there are as many COBOL programming

_ THE SOLUTION:

;;,,Spmnmg your wheels?. Convert thos
_reports into charts by TELL-A-GRAF fo
a concise view of your data. TELL-

- GRAF, aconversational soft-
ware system, puts quality

‘even report productlon
- complete - with justifi

- _graphicsinyour hands—and
*fast. Bar, column,line,: sur-.
-~ face and pie charts for. the
{declsmn making process
© can be generated in terms
of minutes or hours’ rather
than days or weeks. '
But TELL-A-GRAF is duﬁer-

text: and charts

device.. CRT penand
electrostatuc plotte i
- microfiln

ent from other graphics sys-'
tems you've seen and used:

devuce,. :
5 Available for IBM and

1 Built-in features for basic plottmg i
automatﬂlc’ layout, most-used ‘axes,

TELLAC

| GRAPHICS SOFTWARESYSTEM f

. 186 Sorrento Vaney B

o DEC v;rtual machmes .ask us about

0, CA 92121 (714) 452-01

See you at SIGGRAPH Booth nos. 4 & 5
CIRCLE 106 ON READER CARD
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styles as there are COBOL programmers,
but I must question some of Gildersleeve’s
suggestions.

Above all I am surprised to find
him using GO TO. Many programmers will
agree that a hierarchically arranged pro-
cedure division, using PERFORM but not
THRU or GO TO, contributes substantially
to legibility.

He also states that constants don’t
stay constant and should therefore be set
up in working storage and not as literalsin
the code, but his examples hardly bear
this out. The quantities used to compute
tax are liable to change so often that they
should be read from a file maintained by
the user. On the other hand, a one-byte
constant moved into an end-of-file switch
is hardly likely to change, and it is quicker
to write it and as easy to read it as a literal
in the procedure division. Even if it does
have to be changed, it is surely as easy to
find it and change it in the procedure divi-
sion as in working storage. Longer con-
stants such as page headings should of
course be set up in working storage, espe-
cially if they are referred to at several
points.

Mr. Gildersleeve also objects to
switches except to indicate end of file. 1
have come across programs that con-
tained an unnecessary and bewildering
profusion of switches, but there are cases
where there is no sensible alternative. If]
for example, the result of some relatively
complex operation such as a table lookup
is to be tested at several points, it is best to
carry out the operation at one point and
set a switch that can be tested at other
points. ,

Finally, Mr. Gildersleeve regrets
the restriction of data names to 30 char-
acters, but I have never found this a prob-
lem. Names should certainly be meaning-
ful and consistent, but excessive length
will not guarantee this. COBOL is in any
case a long-winded language, and con-
ciseness can also improve legibility.

J. L. SEDDON
Rédermark, Germany

Mr. Gildersleeve replies: | admire Mr.
Seddon'’s restraint. | stand corrected
that the quantities used to compute tax
should be read from a file maintained

by the user.

TRUE CREDENTIALS

Re: “Certified Auditing,” (April, p. 70):
The article failed to properly emphasize
that the EDP Auditor’s Association’s Cer-
tified Data Processing Auditor (CDPA)
credential has already been
grandfathered to more than 700 of its
3,000 members without any formal test-
ing of the individual’s skills. The Certifi-
cate in Data Processing (CDP) requires
the candidate to pass a test in addition to
experiencerequirements and paying a fee.
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It behooves anyone seeking a “certified”

dp professional’s service to examine the
true credentials, not the paper ones.

JOHN C. GAZLAY

San Rafael, California

STATISTICAL DISTANCE

Re: “Something’s Very Wrong with DP
Operations Jobs,” (March, p. 149): The
JDS survey uses an ordinal response scale
of one to seven. This scale requires the use
of a nonparametric statistical test in order
to ascertain if there is a significant differ-
ence between the different groups of em-

ployees who answered the questionnaire.
Judging from the information given in the
article on sample size, the Mann-Whitney
U test seems to be appropriate. It might
also be useful to apply the Moses test of
extreme reactions to the answers regard-
ing feedback on account of the relatively
high degree of variance in the answers.
This might indicate if there is a polariza-
tion of attitudes within a particular group
of employees which are biasing the overall
study results. The article indicates that
Analysis of Variance was used in the anal-
ysis of the data. This would be inappropri-
ate to apply to nonparametric data.

In caseyou missed us
atthe NCC,we unveiled
these new products...

TELEX.

TELEX COMPUTER PRODUCTS. INC./6422 EAST 415T STREET/TULSA, OKLAHOMA 74135/918-627-1111
TULSA COMPUTER PRODUCTS. LTD./332 CONSUMERS ROAD/WILLOWDALE, ONTARIO M2J 1P8/416-494-4444
GENERAL COMP.UTER SYSTEMS (UK) LTD./ORION PARK. 226-236 NORTHFIELD AVE.. LONDON W13 9QU ENGLAND

TELEX and TELEX are reg\sterc_a trademarks ot The Telex Corporation
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The problem with drawing conclu-
sions from answers recorded on an ordinal
scale is that there is no way of ascertain-
ing the statistical distance between the
different replies. For example, if respon-
dent A gives a rating of 3 to the interval
motivator “experienced meaningfulness”
and respondent B gives this variable a rat-
ing of 5, we cannot say that respondent B
experienced 66% more ‘“meaningful-
ness.” The true statistical distance may te
1% or 4,000%.

Should a nonparametric analysis
show that there is a statistically signifi-
cant difference between the different
groups of employees it is still possible that
the results are practically insignificant.
The resources which could be required to
carry out a “job enrichment” (or Haw-
thorne effect?) program to give opera-
tions personnel a few extra percentage
points of “meaningfulness” might be bet-
ter invested elsewhere.

Perhaps the type of people who
make their careers in dp operations have
an inordinately high standard for job sat-
isfaction.

RICHARD T. DUE
Alberta Agriculture Administration
Edmonton, Alberta, Canada

The authors reply: A principal reason
for choosing the Job Diagnostic Survey
(Jos) was its acceptance in the statisti-
cal realm. For those who would like fur-
ther detail, see the Journal of Applied
Psychology, 1975, Vol. 60, No. 2, pp.
169-170. That journal is quite rigorous
in its statistical requirements and its
referee process. JDS developers J.
Richard Hackman and Greg R. Oldham
substantiated the reliability and validity
of their instrument in that paper entitled
“Development of the Job Diagnostic
Survey.” They used analysis of vari-
ance and multiple regression as their
principal analytical techniques. We ad-
here to the philosophy of statisticians
like J. C. Nunnally who deplore the
“flight into nonparametric statistics”
during the 1950s. In his widely read
book Psychometric Theory, Nunnally
says, ‘‘In many cases these methods
are so weak that they simply cannot do
the job at hand. Partly as a conse-
quence, psychologists apparently
have mainly gone back to those pow-
erful methods of analysis that take the
interval seriously” (pp. 20-21).

CORRECTION

The name of Carmen E. Coleman was
omitted as coauthor of “The Top Foreign
Contenders” in the May 25 special issue
of DATAMATION. Ms. Coleman is Coordi-
nator of Client Support at Quantum Sci-
ence Corp., where she heads research in
the area of computer equipment users.




The sume way you explain the other Kato Engineered M-G sets do the job with
unprediciable line anomalies found in today’s  energy saving efficiency and low maintenance
commercial power. You don't. requirements.

There is an answer, however, to this They're rugged. too. Our conservatively
rapidly growing problem. designed units withstand severe
A Kato motor-generator set. It overloads that would destroy a
delivers a constant supply of clean, solid- state device in seconds.
accurate power so you can ride out K o Ask us about the cost-advantages
sudden voltage fluctuations that T -7 of using a Kato motor-generator
often shut down systems need- set in your operation. We'll
lessly. In fact, you can continue draw on our 50 years of
operations indefinitely, despite experience in meeting your
voltage reductions of 20% or more. power conversion needs.
Call Kato Engineering

And because an M-G set is the = :
only method that provides total R g Company. Mankato, Minnesota

56001. (507) 625-4011.

OMPANY

load isolation, you're fully
protected against harmful spikes
that result in costly, often
untraceable computing errors.

lgc
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How to get the most from your
computers...and the people who
' use them. |

You may have the most cost-effective computer system
available. But with any such system, people are part of your

investment. Is your team—machines and people--working

at full efficiency? :

It is, if you use MRCS (Multiple Report Creation System)

~ human resources. MRCS

from MCAUTO. MRCS can pay for itself during your first
major programming development by increasing throughput.
You can expect a 90% increase in productivity for simple
inquiries, or save 50% in producing complex reports. It's
unsurpassed for responsive and flexible information retrieval.

L

Too much data...or not
enough. Both waste
computer power and

solves the problem.

If you have an OS/VS1 or VS2 installation, MRCS will
produce exactly those reports you want—no more and no
less than what you ask for—with just one pass of your data
bank. At a much lower cost per report than with any conven-
tional report writer. It's much lower priced than other report
writers with similar capabilities.

But MRCS isn't just for programmers. We designed it
for end-users, also, to get individual reports for any applica-
tion—when needed. ‘

D R R R IR I S )
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[ Please have your representative phone me
for an appointment.

We invite you to put MRCS to the test. Send for our
brochure, “24 Answers.." to the most frequently asked ques-
tions about MRCS. Like the use of BAL, COBOL, PL/1 or
FORTRAN subroutines; table and lookup features; purchase,
lease, or teleprocessing on our computers via MCAUTOnet™;
training, support, documentation and maintenance; specifi-
cations. You'll also have an opportunity to ask us your ques-
tions about MRCS, Send today for our brochure, and we'll
help you get the most from your computers —and the people
who use them.
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.

W. R. Vickroy
MCAUTO, Dept. KAI-500
‘Box 516, St. Louis, MO 63166

0O Please send me your “24 Answers..”
brochure.
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Name

Title

Company Name Phone
Address

City Zip
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MCAUTO
MCDONNELL DOUGLAS

Setting the standard in data processing.

MCAUTO is a registered trademark of McDonnell Douglas Automation Company
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Datapoint will lease you

this 420K Compuler Svystem

for $1,950'a month
and ship it in about 12 weeks.

ARCPAC™ gives you mainframe power without mainframe headaches,

Applications
Processor
60K Memory
0.250 mips

Applications
Processor
60K Memory
0.250 mips

Applications
Processor
60K Memory
0.250 mips

. 0.250 mips

Applications
Processor
60K Memory

Applications
Processor
60K Memory
0.250 mips

20MB Disk
Storage -

© ' Model 4634
- File Processor
-+ 120K Memory
~0.600mips "

T H 506 DN

ARCPAC. 420K memory, 20MB disk memory
illustrated here. Each applications processor is
multilanguage, multifunction.

Now you can get business computing
power with multilanguage and tele-

communications capabilities. With easy
growth, at reasonable prices, Datapoint has
the system for you. We call it the Attached
Resource Computer™ system, or ARC™ for
short. The major components are proven
Datapoint hardware. That’s why we can ship
you an ARCPAC in about three months with
all necessary processors, disks, connecting
cables and system software. All at a new,
low, packaged price.

The bigger it gets, the better
ARCPAC is a multilanguage, multifunction,
multiterminal system for both batch and
transaction processing. Any processing work
station runs COBOL, RPGPLUS, BASIC-
PLUS, DATASHARE® and all Utilities.

The system can grow as your needs
increase—simply, easily, in incremental
steps, at affordable costs, and without re-
programming. Unlike most large systems, it
actually gets better as it grows.

The ARCPAC shown here, for exam-
ple, can handle 1.85 million instructions per
second (mips). Add on another 60K pro-
cessor and the system’s capacity increases to
2.10 mips. A second 60K processor added
on brings it up to2.35 mips. And on and on,
almost without limit.

No systemwide failures

Because of its architecture, if part of the sys-
tem goes off-line, you’re still in business.
Other parts of the system can simply take
over for the off-line processor, or a replace-
ment processor can be quickly plugged into
the system. Either way, the system keeps
right on working.

The ARCPAC Package
ARCPAC is designed to make it easy for you
to get into attached processing. The package

comes in two versions: with 20MB of disk

storage or, for a little higher price, 120MB.
Both packages include five 60K applications
processors and one 120K file processor, plus
all connecting cables, system software, and
languages, at the low package prices.

You have plenty of add-on options to
configure the ARCPAC precisely to your
needs. These options can include additional
processor power, more disk capacity, extra
terminals and compatible Datapoint periph-
erals like printers, magnetic tape drives and
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and costs only $2.21* per user per hour.

others. You have a wide choice of telecom-
munications systems to make the ARCPAC
part of a geographically dispersed network.

The two-year lease rate is $1,950 per
month for the basic ARCPAC with 20MB of
disk storage.' One- and three-year leases are
also available. Maintenance is currently
$552 per month extra.

Nationwide customer service
Datapoint has 665 Customer Service Repre-
sentatives stationed in 138 local service of-
fices around the country. Customers call one
toll-free number, 24 hours a day, seven days
a week, when they need service, and are
usually in contact with a service rep in less
than an hour.

The Datapoint approach
Datapoint out-thinks its competition to help
you out-think yours. ARCPAC is just one of
the ways. Datapoint made dispersed data
processing feasible and is building now to-
ward the integrated electronic office of the
future. Whether you need a hundred small
systems for your branch offices or a major
computing facility for corporate headquar-
ters, Datapoint has an answer. .

For more information on ARCPAC, simply
send in the coupon.

*Based ‘on the monthly two-year lease rate with
five users and an average of 176 working hours per
user per month. Does not include maintenance.

DATAPOINT VCORPORATION

-

TO: Marketing Communications Department (M62)
Datapoint Corporation
9725 Datapoint Drive
San Antonio, Texas 78284
(512) 699-7151

Please send the information indicated below.
[0 ARC system information [0 ARCPAC
[J Product family brochure [0 Annual report

Name

Title

Company 1

Address

City State Zip
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document master.

Burroughs newest document processing system
dramatically reduces the cost of handling checks and
remittance documents.

If you're handling a large volume of checks and
remittance documents, you know what it costs.
Burroughs S 3000 distributed document processor
can significantly cut this cost. By reducing
~document handling. By eliminating reject reruns. By
faster document processing.
~ The S 3000 is alow-cost, compact system. It can
- read, verify, encode, endorse, sort, list, proof and
‘microfilm both MICR and OCR checks and other
- documents. All in a single pass through the system
Unre dable documents can be corrected m-hne

during the pass, eliminating reruns.

Data is captured on either cassettes or mini-disks
for transmission to a central computer, avoiding
further document processing.

The S 3000 is a modular system available with 4 to
36 pockets. That’s up to 80 percent more pockets
than currently available on any other system:

And remember, when you buy a Burroughs
system; you get more than just equipment.
You get the bonus of dealing with a total capablhty

‘company with 90 years experience. And the security
of knowing the whole Burroughs orgamzatlon is

behlnd you. -
““We call it “Total System Support” Hardware,

i system software, proven’ application programs,
_ _customer trammg, system mamtenanc

the business forms and supplies yo ?7
“For additional information, call your local

‘Burroughs office or write Burroughs Corpora

Dept. DM-6, Burroughs Place Detroit Mlchlgan 48232

Burroughs




JOHNL. KIRKLEY, EDITOR

'EDITOR’S

DISTRIBUT-
ING THE
PROBLEMS

“They’re waiting like a horde of expec-
tant virgins,” commented one of our con-
sultant friends in his own inimitable way.

He was referring to the myriads of
frustrated users, long disenchanted with
the data processing bottleneck. Just in
time distributed data processing (ddp)
has come to the rescue. Computing power
is available to the masses. The lethargic
dp priesthood has been bypassed by the
microprocessor, the mini, and the intelli-
gent network. Happy days are here again.

Certainly happy days are here for
the vendors. The industry has never
looked stronger; as Laton McCartney
noted in last month’s Readout, despite a

~generally gloomy national economic pic-
_ ture, almost every company in the dp field
is bringing in record revenues.

IBM chairman Frank Cary, field-
ing stockholder questions at the corpora-
tion’s spring meeting, talked about an
“unparalleled customer demand” for the
giant’s new products. And Gideon Gart-
ner, speaking in New Orleans last April,
said that IBM’s order backlog for 8100, 38
and 4331 systems alone comes to over $10
billion on an “if-sold” basis.

Other mini-makers and terminal
manufacturers are feeling the same surge
of revenues as data processing expands in-
to every corner of the corporation.

User budgets are up 12% to 15%;
even more significantly, budgets for data
communications gear is up 15% to 20%.
Applications are logjammed for up to
three years. No wonder ddp appears to be
the bright light at the end of the tunnel.

But before we choke on all this eu-
phoria, there’s another friend of ours—a
dp manager—we’d like to quote. Said he,
*“It never dawned on a lot of our users that
dp solved problems; they thought we just
created them.”

And, he continued, by distributing
the processing out to the user community,
we are also distributing the problems.

Just a few examples.

A few years ago, AFIPS revised its
security manual to include a section on

o
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distributing the risk. A central site can
easily be sealed with badge readers, locks,
and guards. But consider the case of an
insurance company which at this moment
is in the throes of distributing their com-
puting workload to about 50 branch of-
fices scattered around the country. The
158s at home are snug and secure. But the
branch managers are managers, not dp
professionals. And the mini or terminal in
their offices may wind up next to the
vending machines for anyone to access in-
stead of in a secure, controlled facility.

But even the most alert dp profes-
sional can miss problems such as those
having to do with the physical site. One
large organization built its computer
center under the cafeteria’s kitchen.
When some pipes broke, the employees
missed lunch and dp had a soggy, shorted-
out mainframe.

We heard about a recently in-
stalled distributed system that was conk-
ing out on a regular, but perplexing cycle.
Investigators from the central site finally
discovered that the remote mini was
hooked to the same distribution trans-
former as the building’s elevators. During
peak traffic hours the elevators went up
and the computer went down.

Perhaps the biggest challenge to
the distributed boom is finding qualified

and talented people to run the remote
sites without siphoning off the capabilities
of the central shop.

Once in place, those distributed
systems will have all the problems of the
big shop in miniature. For example, as a
small programming staff grows up
around the off-site mini, there will be all
the brouhaha associated with pulling staff
off essential development projects to
patch another equally essential produc-
tion program that has suddently devel-
oped a severe spasm.

And what about standards? Will
the bright young escapee from the central
sweatshop want to develop his applica-
tions within standards developed by home
base or will anarchy be loosed upon the
world?

And what will happen when those
as yet unscathed users find out that sched-
uling, managing priorities, maintaining
documentation, coping with different op-
erating systems and assorted vendors are
as much a part of a ddp system as the
wondrous shiny cabinets and the enchant-
ing glow of the crt?

Perhaps each system should carry
a little label like a cigarette package
warning that distributed data processing
equipment, unless handled with caution,
can be hazardous to your health. i
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From the graphics leader

Our pl q_otter plus your

terminal.

and color coples.

l fyou haven't seen the
precision and performance
of the 4662, you may still
be using your people to do
a plotter’s job.
I

The Tektronix 4662 Inter-
active Digital Plotter is a
state-of-the-art alternative to
hand-drawn charts, graphics
and diagrams. It plugs into
just about any RS232-C or
GPIB-compatible terminal
and is supported by Tektronix’
easy-to-use PLOT 10
software.

Most major timesharing
services support our software.
Ask yours. Whether it inter-
faces with timesharing or
your own mainframe, the
4662 can plot in seconds
what may now require hours
of paid personnel time. With
superior accuracy and
aesthetics. With the reliability
and fast service support you
demand.

Tektronix 4662 capabilities
are also available on an OEM
basis. Your local Tektronix

representative is ready to an-

1. seo0n

+$100,008 WHOLE LIFE
T . L InsuRanee polzey

TAPAID- JERe

ozenTmDTN

=T T T 7
1976 1978 1982 1982 1984 1988 1088 1990 1992 1994 1998
POLICY VALUE AND PREMIUM IN THE ABOVE YEARS.

ts reserved. OEM Information available

hey add up to fast graphics

swer your pricing and specifi-
cation questions.

Get the full story on fast new
graphics from your terminal.
Call your local field office, or
use our toll-free automatic
answering service at
1-800-547-1512 (in Oregon,
call 644-9051 collect).

The 4662 can draw precise
plots on paper or on acetate,

graphic assist to overhead
projectors.

providing an especially valuable

Tektronix, Inc.

PO.Box 500
Beaverton, Oregon 97077
(503)682-3411

European Marketing Centre
Post Box 827

1180 AV Amstelveen
The Netherlands
Tel 020-471146

i -
Tektronix
: COMMITTED TO EXCELLENCE
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Information Display Division

Tektronix International, Inc.



‘time and energy calling every-

We can get IBM 3277
- Plug-Compatible DataTermmals from Telex and
Courier on their way to you in mmutes.

Whether your requirementis for a week, a need without going back to management for more
month, a year or longer, there’s one way to get the money. There’s no major capital investment with
latest in IBM plug-compatible data terminals o a Leasametric rental.
without waiting. Rent it from Leasametric. ‘Leasametric, of course, means

Instantly, our nationwide on-line more than terminals. We stock the
computerized inventory system will latest acoustic couplers, modems,
check our dozens of regional inven- development systems, com-
tory centers to pinpoint the unit » munications and general-
closest to you. Within minutes, purpose test equipment
your order will be processed and ..just about anything
moving on its way. [n most cases, you might conceivably
your terminal will be in your need. Our growing in- .
hands in less than 24 hours. ventory includes over

Need only one terminal? 23,000 items from 500
A dozen? More? Don't waste - of the top electronic
manufacturers—includ-
ing almost the entire HP catalog.

Need it now? Why wait? To order, or
for our latest rental catalog, pick up the
‘phone and call one of the relaxing, nationwide
relaxing. And, rental means numbers shown below. They're toll free. Or call
more than immediate possession. It S the your local Leasametric office. There’s one in -
one effective way to get the new equipment you " every major city.

Rent it and relax.

In the West o In the Central U.S. In the East

Call 800—227—0280 Call 800-323-2513  (Call 800-638-4009

In California, call (415) 574-4441 In Wllinois, call (312) 595-2700 In Maryland, call (301) 9‘]—8 -9700

Leasametric

1164 Triton Drive, Foster City, CA 94404
ATrans Union Company

one in the book. One phone
call to Leasametric is the fast,
simple way to end your

equipment worries and start
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MEETINGS

IN PERSPECTIVE

NCC DRAWS

BIG IN THE
BIG APPLE

' The New York conference surpassed

last year's attendance in the first
two days. - ‘
If bigger is better, the 1979 National Com-
puter Conference would have to be labeled
best. '

Back in the Big Apple where it all start-
ed in 1973, Ncc 79 attracted close. to
80,000 people, a whopping increase over
57,000 plus for Ncc ’78 in Anaheim and
easily fulfilling the “more than 60,000
predictions of the sponsoring American
Federation of Information Processing So-
cieties (AFIPS).

Several attendees compared this year’s
NCC to the gargantuan Hannover Fair with
its permanent booths. “It’s a shame some
of these have to be dismantled,” said one.

For a dozen or so AFIPs staffers who will
not be moving with the organization’s
headquarters to Washington this fall, it
was a fitting “Last Hurrah.”

Attendance totals not withstanding, the
aisles were maneuverable and registration
lines tolerable. Preregistration of some
35,000 undoubtedly helped. “I kept hear-
ing the numbers but I never felt crowded,
not like in Anaheim,” said one attendee.
Another said she was glad she knew ex-
actly what she wanted to see among the
exhibits, ‘“‘otherwise it would be
overwhelming.” ’ ’

An early inkling of the show’s mammoth
size came' Wednesday morning when con-
ference chairman Merlin Smith an-
nounced at a press conference that it had
pulled in 59,766 persons in the first two
days. How to trim it was a question. Jerry
Koory, a long-time NccC organizer who this
year headed a committee liaison group,
said the question of holding two confer-
ences in a year frequently comes up at
meetings but, he added, “it is very un-
likely” that the affair would be split. He

- noted that a typical Ncc requires the ser-

vices of 1,500 volunteers and that it would
be difficult to find 3,000 volunteers for two.
" Ironically, the huge crowds probably
contributed to a disappointing turnout for
the technical program in-the New York
Hilton and Sheraton Centre hotels. Shuttle
buses carrying persons from the Coliseum
to the hotels were so jammed and so irreg-
ularly scheduled that most persons were
left with the option of walking the eight
blocks in New York’s steamy weather or
not going at all. ’
Program chairman Richard Merwin
said he was disappointed with the turnout
at most of the 152 sessions, although he

JOHN R. OPEL—iem president was
keynoter at the ncc. He told a capacity
crowd, ““Our industry appears to be
flourishing in"an environment that is
conducive to further growth.”

said he was pleased that sessions relating to
data base technology generally drew large
crowds. But he said sessions with which the
Ncc has “experimented”—computers in
law, banking and medicine—drew poorly.

Koory said his committee had monitored
each session to determine a possible new
direction for future technical programs.
Noting that such plenary sessions as Com-
puters in Society and Future Directions in
Computing seemed to draw heavy atten-
dance, he said he didn’t rule out the pos-
sibility of recommending sessions with
broader interest.

Logistical problems should be elimi-
nated in Anaheim next year and in Chi-

The huge crowds probably
contributed to a disappointing
turnout for the technical sessions.

cago in 1981 because the sessions and show
are held under one roof. Don B. Medley,
next year’s program chairman, said his
committee was wrestling with a theme for
the Anaheim affair. One might be the Us-
ability of Computers and another might be
Computers and the Entertainment Indus-
try, but that depended on the committee’s
assessment of a session, “Computer Tech-
nology in the Movie Industry,” held Thurs-
day, the last day of ncc week. Suzanne
Landa, who organized the session, said the
turnout of 100 persons was “pretty good for
a Thursday.”

Conference keynoter John R. Opel,
president of 1BM™, did better. And if what he
sees for the industry also are portents for
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the Nccit could keep growing. “Our indus-




PAUL MIRABITO—Burroughs Corp.
chairman attended ncc on opening day to
assess it as a showcase for Burroughs
products. He said he was pleased.

try appears to be flourishing in an environ-
ment that is conducive to further growth,”
the 1BM executive told a capacity crowd in
the Grand Ballroom of the New York
Hilton. »

Undoubtedly AFips planners will be con-
sidering potential growth when stocking up
for the next year’s Ncc. With an hour to go,
at 3 p.m. in New York, persons still were
registering to view exhibits at the Coli-
seum. But the supply of badges had run out
and Ncc badges were being printed on the
reverse side of those from another
conference.

Among the exhibitors, superlatives were
flowing even on the last day. A booth staf-
fer for Pertec Computer- Corp. simply
turned thumbs up when asked how he liked
the show on Thursday afternoon.

Lew Kirschner of Data General called it
a “super show,” and reported that despite a
larger booth this year, they had gotten
“more qualified people” passing through
than ever before. DG’s maze-like booth did
get “a little warm” at times, he admitted,
but DGers were pleased with the “surpris-
ingly heavy turnout on the last day.”

“It’s everything we could have hoped
for,” said a spokesman for Software AG
whose putting green, promoting the firm’s
ADABAS data base management system,
drew long lines right up till the show’s final
minutes.

An Ampex spokesman called the show
“very active” with “a lot of interest” on the
part of exhibit goers. He estimated that
50% of Ampex gawkers were “qualified”
potential customers. ,

Gerry Johns, manager of marketing
communications for Texas Instruments’

&

et

CROWDS seemed manageable despite record turnout of nearly 80,000.

Digital Systems Div., cdlled it a no-non-
sense, professional Ncc with “less of a cir-
cus atmosphere than in the past.” Johns
added, “We all agree it is the most success-

ful Ncc to date—and I was exhibits chair-

man for the 1977 show in Dallas.”

Louis B. Horwitz, president and chair-
man of Datum, Inc., called the show
“great.” Datum, as at NcC’s past, had a
magician in its booth but “he works our
products into his pitch and they (attend-
ees) stay around to look at them.”

No exhibitor seemed unhappy with his
location. Even those on the Coliseum’s
fourth floor were happy even on the final
day. And over at the Hilton Hotel, where
exhibit aisles were narrower making for a
more crowded feeling, booth staffers
seemed happy. “We're seeing the right peo-
ple,” said a spokesman staffing Computer
Power Systems’ Hilton booth.

His company chose the Ncc as occasion
for an announcement of a three-year con-
tract from Burroughs Corp. under which
cps will manufacture “clean” power dis-
tribution systems designed by Burroughs.
The contract is worth from $4 to $6 million
in the first year. ’

Data General used Ncc as a springboard
for an announcement of its involvement in
computerized biomechanical analysis.
With a theme of “Computition: Computer
Enhanced Performance,” Data General’s
exhibit also was the setting for an an-
nouncement that pG had donated an
Eclipse S/250 computer to the U.S. Olym-
pics Committee.

Although most exhibitors were happy
with the show, regardless of location, many
worried beforehand. To make sure that
crowds who surged to the second floor of
the Coliseum didn’t miss- their exhibit on
the first floor, Intertec Data Systems

-booth and will take it out of mothballs for

bought space in a tiny booth on the second
floor to advertise their line of Intertube
video terminals in a booth on the first floor.

And Datamedia Corp. staged a “mara-
thon” to make sure attendees got to see the
microprocessor-based video display termi-
nals it was showing on the fourth floor. A
company representative distributed entry
blanks for the “Datamedia Marathon” to
attendees standing in line to register.
“They thought we were official Ncc,” said
a spokesman. Those people. filling out the
blanks had only to make Datamedia’s
fourth floor booth to win a “marathon”
prize—a sweatband—given out by booth
staffers appropriately attired in warm-up
suits.

Many of the exhibit booths at the Coli-
seum were spacious and well decorated, es-

It was called “a no-nonsense
professional NCC with less of a
circus atmosphere than in the

past.”

pecially that of Lear Siegler’s Data Prod-
ucts Div., which used the decor of a wharf
to display its terminals. Tally Corp., which
last year “retired” its traditional two-story
booth and showed up this year with a one-
story version, said it missed the two-story

1980.

One of the many show-stoppers was the-
booth of Billings Computer Corp., Provo,
Utah. The company displayed a computer
simulation of the nuclear accident in
March at Harrisburg, Pa. A scale model of -
the reactor was the central part and the
company told how it had collected data and
proposed solutions to the crisis at Three
Mile Island under contract to the U.S. Nu-
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NEWS IN PERSPECTIVE

clear Regulatory Commission. Crowds
who witnessed the demonstration later
were introduced to Billings’ chief products
at the Ncc—microcomputer-based busi-
ness systems, word processors, and peri-
pherals.

One of the more significant products
introduced at Ncc was PIXNET from Para-
dyne Corp., Largo, Fla. PIXNET extends
the company’s earlier PIx 11 version and is
designed to allow 1BM network users to in-
teract with multiple 1Bm software applica-
tions. The company said the approach pro-
vides these capabilities with less complex-
ity than comparable 1BM configurations
under Systems Network Architecture
(sNA) and at costs that can be as much as
50% below those of 1BM. :

The show was not without its unplanned
and not-so-welcome incidents. To promote
her session on thé use of computer technol-
ogy in the movie industry, Suzanne Landa
posted two life-sized cutouts of Superman
and Wonder Woman on the second floor of
the Coliseum. Almost immediately, some-
one made off with Wonder Woman. When
Landa notified Coliseum security officers,
she was told “too bad Superman isn’t miss-
ing, because we’d have a clue right away-—

we’d look in the nearest phone booth.” A
few days later Superman was missing.

And in the too-small, always over-
crowded press room a pool on the total at-
tendance figure never came to fruition. The
first $13 collected was stolen from a desk
drawer.

Was it the ethics of computer people at
work? Speakers and questioners alike at a

Tally Corp. will take its two-story
booth out of mothballs for 1980.

session on computer abuse in universities
wondered if there is such a thing. Donn B.
Parker, sri International, Menlo Park,
Calif., said “Computer science depart-
ments in universities hardly even recognize
the word ethics.”

Inthe same session, M. Stuart Lynn, di-
rector of the computer center at the Univ.
of California at Berkeley, wondered if it
was the job of the universities to teach eth-
ics to “badly potty trained students who
should know better.”

And, as could be expected, the question
of ethics, morality and general honesty
came up in a session on Electronic Funds
Transfer (EFt) and the focus was on ex-

enclosure housing relays.

THE RACIEST ROBOT rat in the land rolled to a win in the Amazing Micro Mouse Maze
contest finals run at a Personal Computing Festival held in conjunction with the ncc.
Moonlight Flash, one of a trio of entries submitted by Ron Dibleck, Phil Stover, and Art
Boland of the Battelle Memorial Institute’s Pacific Northern Research Labs in Richland,
Wash., psyched out the maze in slightly under 30 seconds—29.78 seconds—its third and
fastest run of three. Sister entry Moonlight Express came away with the prize for Best
Learning Mouse, paring nearly a minute and a quarter off of its initial run time to finish its
third traversal in 31.16 seconds. Cattywumpus, which sported a mouse-like superstructure
of colored pipe cleaners, won Most Criginal Mouse, although it got stuck part way through
.the maze and did not finish. Cattywumpus is the product of collaboration between Howard
Katseff of Bell Labs and Michael Sipser of the Univ. of California at Berkeley.

Claude Shannon brought proof that there’s nothing really new under the sun. He showed
up with an early micro mouse, an electromechanical device built circa 1950. His mouse
locates a movable piece of “cheese’ hidden in another maze, built on top of an aluminum

“WE’'RE SEEING the right people,” said an
exhibitor at the Hilton Hotel where nce held
an overflow exhibit away from the
Coliseum.

pecting the crook and how to deter him.
But the most revealing comment came
from the audience. An attendee from At-
lanta told a sad tale of a dinner out in New
York with his wife (expensive, of course).
When the bill came, he attempted to pay
with his Master Charge card. “It was
turned down . . . the humiliation of it.” The
next day, he called his bank in Atlanta and
was told their computer was down and
wouldn’t be up for a week.

This sad story was opportunity to an-
other in the same audience. A representa-
tive from Tandem computer, whose equip-
ment is used by Eastern State Bankcard
Assn. (authorization agents for Master
Charge in the North East), got up and said
such a situation would never come up with
Tandem’s back-up provisions. “Go back
home and call Tandem,” he advised the
beleagured Georgian who was still wonder-
ing how he was going to survive financially
for the rest of the week.

Perhaps his story isn’t so bad if you be-
lieve in predictions made in a session on
Managing Computer Security. Robert V.
Jacobson, International Security Technol-
ogy, Inc., New York City, looks for these
dire occurrences: a major wire tap fraud
will happen in the next five years; a large
company will be wiped out within five years
because of a disaster; and increased use of
unprotected minicomputers will cause a
rash of information thefts.

But some security is offered by technol-
ogy. In a session on practical applications
of data encryption, Michael E. Hanratty,
Intersect Corp., a one-time victim of wire
tapping, said there are two classes of tech-
niques: active taps, allowing insertion of
bogus data into a communications link,
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They started on May 28, 1959. By Nov.
20, it was all done except for final editing,

they had changed the face of the pro-
gramming world and produced cosoL,
the Common Business Oriented Lan-
guage. It couldn’t be done today. In retro-
spect, it barely seems possible that a
handful of people from a variety of in-
stallations could create the most widely
used programming language without
spending years of drawing up specifica-
tions, writing detailed documentation,
and advertising for comments.

Ncc Pioneer Day this year celebrated
their achievement. On hand for the occa-
sion were most of the players and it was
especially interesting to note that almost
all still are active in computing.

Among the cast members: The friend-
ly “godfather” from the Dept. of De-
fense, Charlie Phillips, without whom it
couldn’t have been done. Phillips did the
organizing and scene setting that was re-
quired. Joe Cunningham, then of the Air
Force, took charge of the steering com-
mittee. Joe Wegstein, Bureau of Stan-
dards, ran the fact finding and short
range language task group and Dr. Grace
Murray Hopper, then of Sperry Rand,
and Robert Bemer of 1BM became the
technical advisers. (For purposes. of this
story, their affiliations are at the time of
the coBoL development project. Where
some of them are today is listed in the
accompanying photograph.)

While there were Intermediate and
Long Range Groups established, the fact
finders quickly ran away with the as-

printing and distribution. In six months,"

COBOL'S ORIGINAL PLAYERS

Most of them are still active in the computer business today.

TODAY: COBOL pioneers at NCC Pioneers’ D
Howard Bromberg, ICT Corp., San Francisco;
Atlanta, Ga.; Grace M. Hopper, Dept. of the N

Jean E. Sammet, IBM Corp., Cambridge, Mass.; Norman Discount, Sperry Univac, Blue
Bell, Pa.; Frances E. Holberton, National Bureau of Standards, Washington, D. C.

signment and did the job. They did it
so quickly that for all time they are
dubbed “The P.D.Q. Group” in the
coBoL literature.

It’s hard to remember that 20 years
ago FORTRAN was only a few years old,
BasIc and RPG didn’t exist, and the 1401
still was six months away from announce-
ment. Could a language be developed for
busingss data processing? Could it be
done in an open-ended fashion, oriented

and passive taps, allowing eavesdropping
only. :

He and his fellow panelists described a
variety of data encryption techniques and
concluded that encryption does mean cost
" but the need is there.

A session on international banking
focused more on problems than solutions.
“We have exactly the international bank-
ing system we deserve,” said Charles Read,
Inter-Bank Research Organization, Lon-
don. “The impetus for change will come
from a downright mess . . . when the mess
becomes intolerable and I think it’s not far
away.” .

He and his fellow panelists were talking
about back-office banking automation in
multinational situations. It was not a how-
to session but one of listing needs . . . cen-
tral control . . . standardization.

More on the how-to level was a session
on planning, acquisition, and implementa-
tion of minicomputer-based business sys-

to problem solving and machine indepen-
dent? Only 40 people were at the initial
meeting but they did the job and the re-
sults-are very much with us today.
~ Speaking 20 years after the event,
Grace Hopper remembered well the
work leading up to cosoL. Her own
FLOWMATIC, IBM’s COMTRAN and the Air
Materiel Command’s AiMaco were di-
rect ancestors. The indefatigable Capt.
Hopper noted that the coBoL develop-
ment may have been easier by the ab-
sence of two classic killer phrases, “We've
always done it this way” and “You can’t
do that, we tried it last year.” .
It wasn’t all wine and roses. There
were arguments and disagreements with
consensus often hard to reach. Even ar-
riving at a “sense of the meeting”” wasn’t
always easy but it was done. In retro-
spect, Jean Sammet, Sylvania Electric,
remembered some of the fights, compro-
mises and criteria. If you have ever won-
dered why coBoL has two ways to do
simple arithmetic, ADD and COMPUTE,

ay focusing on COBOL’s origins. From left: .
John L. Jones, Southern Railway Co.,
avy; Charles Phillips, Washington, D. C,;

she knows the answer. What happened to
DEFINE, 2 macro facility?

By April 1960 the report was widely"
available. Theoreticians attacked the re-
port because it hadn’t been done using
BNF to define the syntax, However, as
Jean Sammet has pointed out, the “rea--
sonably” formal definition employed
seemed to be more than acceptable to
-those who had to implement cosoL
compilers. The years that followed as
cosoL struggled through the standards
process were often more political than
technical. Jack Jones, Southern Railway,
and Howard Bromberg, rRCA, remem-
bered them well. An Asa standard
seemed-a long way in the future. As it
turned out, the process was near endless
with the interface between the cCODASYL:
developers and the official standardizers
being less than smooth. But, it happened.

Pioneer Day wasn’t merely a chance to
hear veterans telling tales of long ago.
Computing historians were beginning to
emerge and it is important that the recol-
lections be set down before the memories
fade. Henry Tropp, Humboldt State
Univ., and Nancy Stern, Hofstra Univ.,
are two of the breed. Their work is begin-
ning to get published by the Charles Bab-
bage Institute and in the AFIPs Annals of
the History of Computing. While Pi-
oneer Day honors individuals and their
direct contributions, perhaps it is even
more important for its impact on those
who read and write history.

—Philip H. Dorn
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BILLINGS COMPUTER drew crowds to its bo
the Three Mile Island nuclear reactor.

oth with its explanation of this scale model of

: A ot
LEAR SIEGLER’s wharf design was used to
hawk firm's terminals.

tems. “Installing a business computer
system for the first time is like buying your

“first stereo,” said Howard Perkey of How-
ard Systems International. “The user first
needs to acquaint himself with the jargon
and available products.” He urged clear
identification of needs.

And then there’s the problem of selling
ideas to management. “If you want to sell a
project to your management, don’t forget
to include- the risks along with the bene-
fits,” said Herbert B. Safford of GTE Infor-
mation Services, Inc., Marina del Rey,
Calif. Safford, who is next year’s Ncc
chairman, conducted his own one-and-one-
half hour session on the subject of “How to
Sell New Technology to Management.”
Among the risks of the new technology of
distributed processing are that there’ll be
duplication of effort at both the central and
remote sites. There’ll also be a lack of stan-
dard controls because “central standards
aren’t always relative at the remote cen-
ter.” Safford said an alternative would be
for dp people at the central site to initiate a
program of standards for the remote site,
or at least to provide some sort of user edu-
cation at the remote site.”

Management is not the only entity to be
sold. The end user needs a pitch, too, and a
session conducted by Vicki McConnell of
Carter Hawley Hale Stores, Inc., Los An-
geles zeroed in on this aspect. “You (the
end user trainer) have to overcome nega-
tive public attitudes toward computers . . .
to show them how computers make their
Jjobs easier and benefit the organization . . .
to emphasize the benefits. Otherwise
you’re throwing too much at them when
they’re not ready.”

To many systems people, chief executive
officers are counted among their end users.
Do they use computers to make their deci-

sions? An Ncc panel asked this question
and came up with.the answer: they don’t.

firm of Halbrecht Associates said a survey
he once took found many CEO’s use manual

JAPAN REACTION

The 16 Japanese companies exhibiting at
Ncc 79 were as happy with the show as
their domestic counterparts, though by
and large their participation was low key.

“Ncc is like the Olympic games,” said
a staffer at the Fujitsu booth. “It is par-
Jdcipation that counts to us this year. Ev-
erything has turned out to be just as, or
more than we had expected in terms of|
visitors, response and inquiries.”

A spokesman for Nippon Electric Co.
liked this year’s Ncc better than the one
held last year in Anaheim. “We have
been quite satisfied with the high quality
of visitors. Each visitor, to our eyes, has
visited with his own specific objectives
and individual needs. This helped us to
communicate well with each one. There
were very few hobbyists and students and
quite a few business-oriented potential
customers. This is the way a show like the
Ncc should be.” ‘

Spokesmen for Ai Electronics, Fujitsu,
Nippon Electric and Epson America
liked the New York location. “The NcC’s
location in New York has brought along a
dual gateway—Ileading to a business ex-
pansion—to American and European
markets and in some cases to Latin
America as well. This is an unexpected
bonus to us here, and it’s probably a thing
that would be harder to achieve else-
where,” said one. —T.U.

Herbert Z. Halbrecht of the recruiting’

systems with which they’re comfortable
and one respondent to the survey used the
“war room” route and found computers to
be too slow for decision making.

Said Halbrecht: “Most presidents aren’t
oriented to computers.” One he talked with
maintained a summary of variances con-
cerning his company’s plans and goals. “If
a variance is spotted, the CcEO telephones
for an explanation. If it represents a prob-
lem, someone flies to the trouble spot. If
it’s really serious, the ceo flies there
himself.”

Tom Labreque of Chase Manhattan
Bank in New York said that the problem is
one of background. “Getting many of our
managers to change their management
style is not productive,” he said, suggesting
that the use of computers is for the manag-
ers of the future, those with a solid dp
background.

But computer-aided decision making
apparently is happening in Washington. In
a session on the Domestic Information Dis-
play System (DIDS), a joint Census-NASA
project designed to tap output from the
federal government’s massive statistical in-
formation stockpile, Edward Zimmerman,
special assistant to the director of the Exec-
utive Office of the President’s Office of Ad-
ministration, said such a speedy setup has
long been needed by the White House
where “the decision cycle is often mea-
sured in seconds, minutes and hours.”

On the state and local government level,
money, apparently, is the big problem.
“This is, after all, the anniversary of Cal-
ifornia’s Proposition 13,” said William De-
Groff, American Management Systems,
Arlington, Va., at an Ncc session. He and’
fellow panelists painted a bleak picture of
municipal dp organizations trying to do
more with less money and challenged in-
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dustry to help instead of adding to the
problem with oversell of unneeded com-
puter power.

They also cited personnel problems
faced by local governments. “We’re train-
ing grounds for industry,” said DeGroff.

Personnel problems of another sort were'
addressed by Richard Herzfeld, Computer
Devices, Burlington, Vt. In a session titled,

“Increased use of unprotected
minicomputers will cause a rash of
information thefts.”

“Unions in Data Processing,” Herzfeld
dwelt, in his opening remarks, on problems
he had getting union representatives to join
him in the session. He wasn’t successful so
the entire period was given over to his per-
sonnel experiences with a union when he
was a dp manager for a small Midwestern
manufacturing operation. He couldn’t ad-
vertise for employees but had to take bids
from inexperienced but senior union peo-
ple; overtime was something that had to be
authorized; he got into a union grievance
situation when he talked about study at
home. “In the four years I worked there we
ended up two years.behind.”

It wouldn’t be an Ncc without some
well-chosen words from lawyers. Antitrust,
of course, is a favorite legal topic and Ed-
win Spievack of the Washington law firm

system.

SOFTWARE AG’S putting green promoted the company’s Abagas data management

of Cohn & Marks had something to say
about it. “The fine line between antitrust
and regulation can’t be drawn.”

In a session chaired by Spievack, James
Lyons of the Denver law firm Rothgerber,
Appel & Powers said he believes the 90-
year-old Sherman Antitrust Act, because

of its “proven flexibility” over the years,
will still hold up in the new world of
communications (computers and com-
munications).

Keynoter Opel worried about regulation.
He worried that a limit on the growth of
the computer industry could be created by
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the government attempting to restrict or
regulate the computer business. “It seems
to me that everyone is best served by as
much open competition as possible.”.

Another lawyer-staffed session, on pro-
tection of proprietary rights in computer
software, was one of the few at the Ncc to
draw and keep a standing-room-only
crowd. Allan M. Lowe, Lowe, King, Price
& Becker, Arlington, Va., spoke the case
for patents, pointing to recent Supreme
Court cases which indicate “unobvious
combinations of hardware and software
can be patentable.”

Roger Milgrim, Milgrim, Thomaja, Jac-
obs & Lee, New York City, agreed that

patent protection for software cannot be
excluded but “the Supreme Court is chary,
even hostile and the price you pay is dis-
closure.” His favored protection—trade-
secret protection.

“Most presidents aren't oriented
toward computers."

Roy Saltzman, National Bureau of
Standards, who espoused- the copyright
route, pointed out that this means is best in
light of the fact that “lower costs of com-

‘puter hardware are leading to increased

over the counter sales of computer soft-
ware.” In such selling disclosure is already.
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BLAISE PASCAL was flown first class from
- Los Angeles to Nvc to promote Pertec’s
new small computer, the Pascal Blaiser.

there and copyright, he contended, protects
what is most valuable . . . the code itself.

A computer industry product obviously
more patentable than software, the indus-
trial robot, was covered in an NCC session.
It was noted that such robots are not intel-
ligent yet. If robots are “to play a major
role in discrete parts manufacturing opera-
tions,” said Bernard Chern of the National
Science Foundation, “they will have to be
integrated as part of the manufacturing
system. . . . They’ll have to draw data from
powerful geometric modeling systems and
will have to be taught skill activities as
well.”

The-usual complement of nonautomated
but articulate robots were crowd pleasers
in the exhibit halls.

Less obtrusive was i1BM’s chairman
Frank Cary, who made a solitary almost
unnoticed tour of the Coliseum’s four floors
on the show’s closing day.

Presumably, both Cary and keynoter
Opel got home all right. Not so those un-
fortunates who had booked flights on pc-
10’s.

For at least one NCC part1c1pant getting
there rather than getting home was the
problem. It wasn’t for Blaise Pascal, a life-
sized dummy of the 17th century math-
ematician and inventor used by Pertec
Computer Corp. to introduce a new small

.| computer called the Pascal Blaiser at the

Ncc. Blaise flew to New York in a first class
seat.

It was for Argon, DATAMATION’s robot.
Booked as a passenger on an American
Airlines flight from Los Angeles to New
York, he was boarded then bumped at the
last minute. Nobody had bothered to tell
the pilot about him. He made it to New
York but it had to be by air freight. %
(This article was written-by Edith Myers with
reports from Tom McCusker, Linda Flato
Runyan, Bill Musgrave, Becky Barna, Laton
McCartney, Ron Frank, and Wendy Crisp.)
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Why let data traffic slow you down? Take marginal data, for example.
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error correction techniques.

Our Computroller V has its own internal full 7-byte error correction .
code (ECC) which automatically corrects errors on-the fly. No loss of
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system emulation for DEC (as well as Data General and Interdata)
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gigabytes) of stored data and what you get is a system that’s more than
50% faster than anything DEC itself offers at a cost that’s competitive
with any subsystem anybody else is offering anywhere. If for example,
you have a PDP11/70 and no DIVA disk subsystem, it’s kind of like
being stuck in traffic with a Maserati. You might as well walk.
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AT&T VS.
THE CCIA

Telephone spokesman says the
company's policies haven't been
found to be against the public
interest.

Not far from the madding Ncc crowd at
the Coliseum, a gentlemanly debate be-
tween adversaries was staged last month in
New York’s Essex House Hotel.

At a meeting of the Computer & Com-
munications Industry Assn., AT&T execu-
tive vice president Thomas E. Bolger said
he welcomed the opportunity “to talk with
a group that so explicitly opposes our view-
points and so vigorously criticizes our ac-
tions.” He said, “candid discussion in such
a forum is almost always mutually bene-
ficial—even with adversaries.”

Bolger defended AT&T’s positions re-
garding the evolving competitive telecom-
munications infrastructure. Of cciA’s con-
cern that AT&T may not compete fairly,
Bolger said, “I’m not naive enough to think
that I can magically erase those concerns
in a few moments.” He claimed that Ma

" Bell’s past record of service shows that “our

competitive policy is to compete fairly.”

Even after repeated examinations into
all parts of AT&T’s business by numerous
bodies, Bolger asserted, “at no time have
our policies been found to be against the
public interest.” On the “touchy and com-
plex” issue of cross-subsidies between com-
petitive and noncompetitive offerings,
Bolger said some cross-subsidies are con-
sidered to be in the public interest. Long
distance telephone revenues furnished a
significant part of the revenue requirement
for basic telephone service, thus keeping
those rates lower than they otherwise
would be. “But we completely agree that
those services that are noncompetitive
should not cross-subsidize competitive ser-
vices,” Bolger said.

ccia thinks that fears of cross-subsidies
could be allayed if AT&T were to set up
separate subsidiaries for competitive and
monopolistic services, an approach that has
been proposed by the Congress and the
Federal Communications Commission.
But, Bolger said, “It is a fact of life in the
bowels of AT&T all the way up to top man-
agement that we’re still imbued with the
belief that universal telephone service is
tantamount to everything else. People tend
to lose sight of that. We want to make a
profit on competitive ventures to subsidize
universal service.” Such subsidies would
not be possible, he pointed out, under the
separate subsidiaries plan.

Addressing another ccCiA concern—
AT&T’s licensing of software—Bolger said
the company had three options in handling
requests for software packages it had de-

veloped for internal use: (1) to deny access
to the packages, “causing the requesters to
redevelop similar systems at considerable
expense and waste of technical and busi-
ness resources’’; (2) to make the software
available to the world free of charge, “an
option that business prudence rejects”; or
(3) to make available the packages at “a
reasonable fee,” the option that was se-
lected and that will remain in force.

A ccia member said AT&T’s software
sales could “outstrip the independent soft-
ware industry ten to one.” Lee Keet, presi-
dent of Turnkey Systems, Inc., thought
that the telephone company should license
its packages to the software industry “at
large” and let that industry market directly
to the end user.

Bolger said concrete. suggestions are
preferable to idle complaints. He said he
would present these suggestions to AT&T
officials.

Dr. Gordon Moore, chairman of Intel
Corp., told ccia company officers that.
bubble memories will carve out their own
niche in computer technology. “Where
nonvolatile amounts of moving-head mem-
ory are needed, bubbles will have their
place. They will fill that niche—no more,
no less.”

He said 1BM and aT&T are likely to con-
sume increasing amounts of memory. “As
an example of one place 1BM has been seek-
ing outside supplies,” Moore said, “we (at
Intel) have been shipping the guts of iBM
memory modules.

“In fact, we are just ﬂabbergasted by
overall demand at present.”

Moore said that as new demand markets
constantly emerge, it’s difficult to plan for
expansion. “It’s hard to be smart and sec-
ond-guess demand.” He said Intel most
likely will let demand be the driving force
behind plant expansion “and just hope that
decision’s right.” —B.B.

SEMICONDUCTORS

JAPAN'S
PROWESS
IN SEMIS

Low pricing has allowed Japan to
accumulate 35% of U.S. market for
16K RAMS.

The technically most advanced component
available today for building main memo-
ries for computers is the 16K rAM, a read-
write memory chip that stores some 16,384
bits of information. It’s a product of a tech-
nology invented by Americans and where
American semiconductor manufacturers
have reigned supreme, unchallenged by
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9 o four Versatec plotters or printer/plotters. (Use a standard
prmter/ plotte'i' for”hstmg and lots; a wide plotte\ for. detaﬂed drawings and maps up to six-foot wide.)
Off-line tape systems a Sy
Escape with Harris

Use the new Versatec Remote Plotting Controller and any of eighteen Versatec models to plot and print
from Harris 1600 remote batch/remote job entry terminals. Data is compressed and transmitted in encoded
raster format to the Harris. Then the Versatec RPC decompresses encoded raster data and directs plotting
and printing.

Move away from your mini
Most mini jobs are local, but multiplexing and long lines can deliver output to users throughout your facility.

A Versatec multiplexer can drive any two Versatec output units from a single computer or parallel data
source. And it can extend long lines another 1000 feet. With chaining, you can add more data sources or prmt/
plot stations.

Share hard copy from display
Versatec printer/plotters produce hard copy, on command, up to 1000 feet away from Tektronlx or digital
video termmals and displays. Share hard copy without leaving your chair.

Output where you need it

Take Versatec printers and plotters
out to your users. Reliable, quiet and
easy to operate, they deliver quality
output almost anywhere. To learn
more about Versatec remote printing
‘and plottmg, circle our readers’
service number.
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NEWS IN PERSPECTIVE

electronics companies elsewhere.

But that has changed, and thére is much
concern in some quarters that this does not
bode well for American producers of com-
puters and otlier electronic equipment:

“The cornerstone of today’s market for
IC’s is the 16K RAM,” says consultant
Stanley Nehmer, “and although Japanese
commercial development of the 16K RAM
initially lagged behind U.S. development,
low-pricing practices have allowed Jap-
anese producers—in a period of only three
years—to accumulate a U.S. market share
of approximately 35% in this key, state-of-
the-art semiconductor product.”

That 35% figure, while perhaps surpris-
ing, is not what’s significant. The fact that
is still leaves 65% of the U.S. market to
domestic makers is not too pertinent. The
point being made. was that the Japanese,
coming out of nowhere, have already
achieved a technical prowess in IC’s on a
par with the American companies that in-
vented this game. And, it is further
charged, the Japanese have used unfair
pricing practices in the U.S. to achieve a
very enviable market share.

The significance of this achievement is
explained in an analogy by Jerry Sanders;
cofounder and board chairman of Ad-
vanced Micro Devices Inc. He likens the
semiconductor technology to the “crude

ROBERT N. NOYCE—Japan enterprises
don't need equity market to finance growth.

key to our entire economy, semiconductors
are key to computers and the growing
range of electronic products, consurner and
industrial.

“We had low-priced foreign oil until we
became dependent upon it,” Sanders says.
“Then the price went up. Once again it was
demonstrated that whenever someone has
you in a leveraged position, you and your
entire economy are at a severe disadvan-
tage. We should not forget that lesson. If

we are unable to maintain a technological
superiority in the semiconductor field, we
could soon find ourselves dependent on for-
eign sources for the electronics necessary
for defense and communications sys-
tems—at risks and costs comparable to our
present dependence on foreign sources of
energy.”

Sanders was one of four speakers who
testified on behalf of the Semiconductor
Industry Assn. (s1A) before the Interna-
tional Trade Commission in San Francisco.
The subject: unfair foreign compeétition in
semiconductors. The target: the Japanese.
The objective: Congressional action on up-

‘coming trade and tax legislation, based

upon an understanding of the problems
U.S. semiconductor companies face in
competing with the Japanese.

The hearings coincidentally followed
closely on the heels of a Commerce Dept.
announcement that the U.S. trade deficit
with Japan in the first quarter of this year
came to $8.4 billion. It was the smallest
quarterly deficit with Japan since the sec-
ond quarter of *77 and the fourth quarter in
a row when the imbalance had been re-
duced. But Stanley Nehmer, president of
Economic Consulting Services Inc., point-
ed out in his testimony that the U.S. is also
running a deficit in trade with Japan in-
semiconductors. He said this turnabout
first occurred in 1977 when U.S. imports of

oil” of electronics, saying that just as oil is
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semiconductors from Japan exceeded our
exports to Japan by $17 million. In 1978
the deficit grew to $45 million.

‘Dr. Robert Noyce, vice chairman of In-
tel Corp., said in Japan the government has
designated the integrated circuit, telecom-
munications, and.computer industries as
being vital to the nation and thus “targeted

ly leveraged through loans by banks that
are closely controlled by the government.

- “Japanese semiconductor enterprises
are not dependent on the equity market to
finance growth,” Noyce noted, “and hence
do not have to achieve a high rate of return
in order to attract capital. The quasi-na-

for growth.” Further, enterprises are high- -

tional bank credit system permits the en-
terprises to finance long run deficits neces-
sary to penetrate foreign markets.”

He charged the Japanese with setting a

Just as oil is key to our entire
economy, semiconductors are key
to computers and the growing
range of electronic products.

higher price for their 1c’s in the domestic
market, where competition from foreign
vendors is limited by a variety of barriers,
and a much lower price in markets abroad.
He said, for example, that at the end of

It takes Versati]ity, the ability to
handle a range of applications as
diverse as interactive timeshar-
ing, communications, and X-Y
plotting. ' '

It takes printing of exceptional
quality so that documents' look
as though they had been pro-
duced on the world’s finest
word processor.

It takes a microprocessor for
power.

It takes multiple character sets
—the standard ASCII,
plus optional EBCD,
Correspondence, even
APL.

It takes ease of operation,
a typewriter keyboard, a sepa-
rate numeric keyboard, com-
plete forms control, a buffer
memory, switch selectable line
speeds from 10 to 45 characters
a second, interchangeable type

The AJ 832
Classic.

‘hatdoes it
take to

make a
classnc termmal‘v’

faces. And other features for
specific needs.

Such a terminal would be classw
There is one. The AJ 832. Call
your nearest AJ sales office, or
write Anderson Jacobson, Inc.,
521 Charcot Avenue, San Jose,
California 95131, (408) 263-8520.

ANDERSON

sl JACOBSON
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1978 the Japanese were selling the 16K
RAM chip.in Japan for $12 to $13. Their
price for the same product in the U.S. mar-
ket was 85 to $6, whereas U.S. manufac-
turers were sellmg the 16K here for $7 to
$8.

Of course, one must not assume that
American vendors were making a bundle
at $7 per. At that low price, margins are
very thin; it leaves very little to plow back
into R&D, much less new capital equip-
ment, and it doesn’t do much to attract in-
vestors. This aspect of the business was
addressed by John Nesheim, treasurer of
National Semiconductor Corp. +

Nesheim told of the high debt-to-equity
ratio of Japanese companies, contrasted
with that of their American counterparts.
He said U.S. companies have double the
return on equity-of Japanese companies,
saying that earnings of U.S. marufactur-
ers are twice as much per.doller of sales as
their Japanese counterparts. And he said
this level of earnings is necessary in a free
market economy in order to attract fresh
capital.

Repeatedly at this hearing the point was
made that the problem was financial, not
technical. And the speakers reiterated that
what they sought was for every participant

in this game to play by the same rules.
. —Edward K. Yasaki

CAREERS

NEW INFO
ROLE FOR
THE FEDS

Proposal would create the
information manager as an entirely
new Job series in government
service.

“A root cause of the excessive and unneces-
sary paperwork burdens the government
places on the public . . . is the failure of the
government to deal with its own informa-
tion needs as a resource.”

. That comment was made recently by
Forest Woody Horton of the Commission
on Federal Paperwork, which two years ago
said the government must apply more
management muscle to the way it handles
information activities. Says Horton, “In-
formation needs to be treated as an organi-
zational resource. The management disci-
plines that are now applied to human
resources, financial resources, and physical
resources can be applied with some com-
mon sense modifications to information
resources.’

Early this spring, the Information In-

-| dustry Assn. turned over to the Office of
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FOREST WOODY HORTON—Many
kinds of people would be acceptable for
this job.

Personnel Management (formerly known
as the Civil Service Administration) a pro-
posed occupational standard for the infor-
mation manager. It’s the work of a year-old

organization of professional information
managers, called the Associated Informa-
tion Managers committee which the 11a
sponsored and which Horton chaired.

It proposes an entirely new job series and
includes all classes of government positions

‘‘We have financial managers,
personnel managers and physical
plant managers. So we're simply
following the analogy through with
information managers."”

from Gs-9through Gs-1s, that advise on, ad-
minister, supervise or perform information
work. Their chores encompass libraries,
computer centers and related dp programs,

word processing centers, printing and pub-

lishing operations, and management infor-
mation systems.
It would require a new breed of profes-

sionals, says Horton. “We have financial .

managers, personnel managers and physi-
cal plant managers. So we’re simply fol-
lowing the analogy straight through and
saying therefore we need information
managers.”

Serving as the principal adviser to top
and middle federal managers, the so-called
information manager, according to the
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draft proposal, would provide technical ex-
pertise and counsel on such matters as in-
formation plans, budgets and security
measures. As a true resource manager,
such a person would play a “broker or
counselor” role, acting “as a bridge be-
tween increasingly costly, complex and di-
versified information handling technolo-
gies on the one hand, and larger and larger
numbers of managers and users unfamiliar
with the technologies, their applications,
their costs and their values,” the 11A
standard recommends.

Specialized experience in at least two
primary occupational or knowledge fields
are necessary to qualify for the position as
set out by the proposed standard. These in-
clude: library, archival and related sciences
and technologies; statistical, actuarial, ac-
counting, operations research and related
math, research and analytical skills; tech-
nical writing and editing and related jour-
nalistic skills; and computers, telecom-
munications and related sciences and
technologies.

“There are jobs in government,” Horton
said, “which ideally should be filled by per-
sons with the information manager’s qual-
ifications; but many kinds of people,” he
said, “would be acceptable for these jobs.”
As an example, Horton cites the computer
systems administrator who could fill the
job of data base administrator.

. After accumulating a certain amount of
experience and authority in an information

.manager position, a person, according to

Horton, could move into a loftier job. A
sample job description pinpoints two such
senior level positions—director of a data
base management division (Gs-16) and a
deputy assistant secretary for information
management (Gs-18).

Under the computer- commumcatlons
category, the draft standard cites experi-
ence in fields such as process automation,
miniaturization such as micrographics,
word processing, data base management
systems, MIS, coM, distributed processing,
networking, and video systems.

Horton admits that dpers both in and
out of government may be feeling a little
standoffish about the new information
manager movement. They “feel they’re
going to rule the world anyway, so whether
or not we have an information manager
around is beside the point. They’re not
quite that arrogant,” he adds diplomatical-
ly, “but I sense a feeling of polite indul-
gence ... because technology is at the
leading edge of this whole thing. There’s no
question that it is and that it’s dragging
everybody else along.”

1A president Paul Zurkowski sees the
dpers view from a slightly different per-
spective. “Of all the information workers,
dp people,” he observes, “are probably the
best positioned as a group because they
have had to deal with top management in
terms of capital investment decisions. They
are familiar with the apparatus of running
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‘Our new smart terminal, the
ADM-3], features a full two-page
display as standard equipment.
Not as an option. And its low cost
and high reliability tell you it
was made by those same people
who make the world-famous
Dumb Terminal™ But the 31's sim-
ilarity to the Dumb Terminal ends
with its dependability and rugged,
proven case.

THE ADM-31 PROVES
DUMB IS ONLY SKIN DEEP.
The ADM-31 is completely
self-contained, with full editing,
formatting and protected fields
capabilities. And equipped with
keyboard, control logic, character
generator, refresh memory, and
interface. Not to mention a micro-
processor which increases reli-
-ability and ease of use. You can
even order it with a printer port
option, and get printouts along
with your readouts.
And the 31's behavior modifica-
tion gives you a factory installed

personality for an alternate ESC
sequence lead-in —in addition
to the standard ESC. And End
Block character. A New Line
character sequence. A field sep-
arator And even a function
sequence preamble.

THE ADM-31 IS ALL KEYED UP.
The ADM-31's 91-key solid-
state keyboard is integrated with
the mainlogic, and can generate
all 128 ASCII characters. And it
features an integral numeric key

- pad, with period, comma, tab,

minus and numerals. All arranged
in a familiar calculator format.

The ADM-31 comes complete
with character insert/delete, line
insert/delete, erase to end of line/
field/screen, back tab, and six
send sequences. All standard
equipment.

And the Standard Edit option
lets the ADM-31 clear to protected
spaces, clear to unprotected nulls,
and set and reset copy-print.

As if that wasn't enough, the

keyboard includes a caps lock key
(to lock the keyboard into upper
case only).

.THE SMART CHOICE

FOR A SMART TERMINAL.
After all this, you're probably
thinking the ADM-31 is one of the

smartest ideas to come along in
quite a while. Modesty aside, we'd
have to agree.

So if you're in the market for
a new, smart display terminal, con-
sider ours. Then give us a call,
or contact your local distributor.
We'll be glad to tell you all about
our new ADM-31.

A terminal far too smart to be
considered Dumb.

ADM 3I

Two pages are better
than one.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Lear Siegler, Inc./Data Products Division, 714 Brookhurst Street, Anaheim, CA 92803; (800) 854-3805. In California (714) 774-1010. TWX: 910-591-1157 Telex: 65-5444
Dumb Terminal™ terminal is a trademark of Lear Siegler, Inc./ Data Products Division.
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an orgamzatlon and they know how they fit
into it.” )
Zurkowski says that’s not true of other
information workers who see more of a
need than the dpers for the information
manager function. Dpers may also feel this
new position is “denigrating to them. If
they see themselves as Having that bridging
role—bridging a number of information
functions—then I think they would be in-

After accumulating a certain
amount of experience and authority
in an information manager position,
a person could move into a loftier
job.

terested. But if they see themselves as
‘kings of the mountain’ and they’re not in-

terested in performing that bridging role, '

then they won’t be interested in the 1nfor—
mation manager function.”

Frank Carr, commissioner of the Gen-
éral Service Administration’s Automated
Data & Telecommunications Service, feels
strongly that expertise in the computer and
telecommunications fields should be a
qualifying must for the proposed informa-
tion manager position. The “strongest dis-
cipline” in the information field, says Carr,
“is in the computer and telecommunica-
tions area.”

“This tends to be played down,” he ob-
serves, “by many people who say techni-
cians don’t know the value of information.
But you can’t assume that simply because
a lot of technical people haven’t measured
up to management responsibilities and
have not been able to manage information
as a resource that others who do appreciate
the value of information as a resource are
necessarily going to be able to deal with the
total ball of wax.”

Carr agrees with Horton that technol-
ogy is the motivating factor. “The dp and
telecommunications people, mainly be-
cause of the technology and the economics
associated with it, are really the driving
force. All the other related information
areas tend in some sense to be con-
straints. . . . What you want is an informa-
tion manager who understands the technol-
ogy and the economics, but has that
additional quallty to go beyond it and
bridge that gap.’

The fate of the standard current]y is un-
certain. The Office of Personnel Manage-
ment has taken a characteristic stand—it’s
waiting for the agencies to voice a need for
the occupational standard before setting to
work. The draft standard; or at least its
intent, has been backed by several trade
and professional groups. It’s also garnered
some vestiges of support from Congress
since the emergence of several bills aimed
at beefing up the Feds’ use and manage-
ment of information resources.

Says Horton, “I think the strongest sin-

In late April the final report of the
Federal Data Processing Reorganization
Project finally made its way to President
Carter’s desk. Close to two years (27
man-years) of work went into the project
which was orchestrated by the Office of
Management and Budget. While there’s
been no official White House reaction to
the study, defensive omB officials claim
some action will eventually be taken as a
result of the report’s findings. Mean-
while, omB is still “reviewing” the re-
port’s nine key recommendations, .one of
which supports the information resource
manager approach. The recommenda-
tion reads as follows:
The omB should require each de-
partment or agency of government to
_establish an Information Resource
Manager (IRM) as an assistant to the
agency head. The 1RM would be ac-
countable for the following actions
leading to the efficient and effective use
of information technology throughout

INFORMATION RESOURCE MANAGER

the organization served:

¢ Oversee the development and on-
going operation of the organization’s
information technology long-range
planning mechanism and coordinate
this planning with agency program
planning.

* Encourage technological innovation
in the provision of service delivery by
the organization, within existing bud-
getary, technological, and organiza-
tional resource constraints.

* Monitor the delivery of services by
the organization, and advise the Secre-
tary/Administrator on the best use of
information technology to increase the
efficiency of such services.

* Advise the agency head on areas in
which the information technology can
be used to increase the overall effec-
tiveness and productivity of informa-
tion processing activities in support of
the organization. s

gle cohesive element in this whole thing is
for the information manager. Their sense
of shared identity has emerged to the point
where they will hold together. ... Today
there is a critical mass of information man-

agers, both in government and private in-
dustry, and they are going to have their
day,” he insists, “regardless of whatever
opM does.”

~Linda Flato Runyan
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- In Case You Missed It,
~ OUR COMPETITORS
JUST CAME FACE TO FACE
" WITH REALITY?

A recent MIC survey published in Computer-
world asked small business computer system
users to evaluate their equipment.

The result: our competitors lost. They lost in
performance. They lost in ease of use. They lost
in overall user satisfaction. o

If you don’t want to make the same mistake our
competitors’ users made, face Reality. Call your
nearest authorized Microdata representative.

Baton Rouge 504/275-7979 Minneapolis 612/835-1000

Bernaby, Canada

Los Angeles 714/533-8035 30%14'2%%?3%%560
Miami 305/592-0770 Boston 617/273-2920 .
New Jersey 201/964-6700 Chicago 312/208-3840
New York 212/695-6509 . Gincinnati 513/671-1888.
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Authorized Denver 303/773-1510
Microdata Dealers: Detroit 313/358-1950
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Nashville 615/373-3636
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St. Louis 314/946-6757
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BANKING

EFTBASED
ON PAPER

Pilot system of the American
Bankers Assn. will combine paper
and electronics in a funds transfer

system.
A pilot program for what might be termed
paper/electronics funds transfer is under-
way under the auspices of the American
Bankers Assn.

The ABA announced what it calls its
Check Safekeeping pilot at its 1979 Na-

“tional Operations & Automation Con-

ference in late May in Anaheim, Calif.
What is planned, said Joseph P. Coriaci,
chairman of the ABA’s Check Safekeeping
Task Force, “does not in any way deal with
or suggest getting rid of checks. We are
going to concentrate on how we might all
process checks in a more efficient, effective,

“The task force will make
recommendations and provide
background research for the
participants.”

and primarily customer service oriented
economic way.”

Consumers enamored of canceled
checks might not agree with the latter. Un-
der the safekeeping program, a transaction
would begin with a written check which
would go to a payee who would deposit it in
his bank. So far, traditional. But the next
step is the change. The payee’s bank, in-
stead of passing the check into a check col-
lection system from whence it would go to
the payor’s bank and back to the check-
maker, would instead convert the informa-
tion on the check to electronic impulses
which it would transmit to the payor’s
bank. This bank then would send the check
writer a descriptive statement instead of
canceled checks.

Initially, however, consumers are not in-
volved. Only “certain” business checks and
government checks will be “safeguarded”
in the pilot which will involve “selected
banks” in each of the 12 Federal Reserve
Districts, Coriaci said.

He added that savings of approximately
a nickel a check in a mature check safe-
keeping environment were estimated in ini-
tial research conducted by the ABA and Dr.
Allen H. Lipis, president of Electrqmc
Banking, Inc., Atlanta.

Coriaci sald the paper checks wou]d be
retained by the first bank of deposit for the
other institutions-and inquiries or requests
for copies will be supported.

The electronic transfeis probably will be

REACH into CANADA’S dp
MARKET at these 2 NEW
— REGIONAL SHOWS' —

GOVERNMENT ¢ | WESTER

COMPUTER % | C(OMPUTER
CONFERENCE % | CONFERENCE

September 11 and 12, &% October 17 and 18, 1979
1979 at the CHATEAU at the CALGARY CONVENTION
LAURIER HOTEL, OTTAWA CENTRE, Calgary, ALBERTA

A forum for decision and policy North/south vs. east/west data flow;

Kers i ld-wi satellite communications; ddp in
makers in world-wide govern- natural resources; data privacy in long

ment data processing centres. distance data communications.
. PLAN NOW TO TAKE PART! =
RETURN THE COUPON or CALL (416) 967-6200
or 1-800-268-7108 toll free across Canada

e 2 Bl ? t Wi tS it 250 '
. oor Street West, Suite 4
Whltsed PUbIIShIng lelted Toronto, Qntano M4W 3E2 Canada

DMI

O I need conference Name
registration details Title
O 1 need exhibit
details Company
0 On the Govt. Conf. Address
o gé’ni‘gfe%vsgte’ n City Prov./State
Code/Zip Telephone
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If your data commumcahons termmal Iacks ﬂexlblllly when it comes lo data ;
storage Trendata has the answer.

Comblne a Trendata Model 500 Flexlble DlSk Syslem wnh a Trendata
Model 4000A or Trendwnter Termmal and you have over 240, 000 charact
data slorage capacity. -

~Trendata’s Model 500 i is a commumcatlons data recordmg and stora

nit zing IBM compatlbie flexible diskettes. Wllh features like Engll
language commands, alphabetlcal and sequenhal sort, and full recor
capability, the Model 500 adds ﬂex:bllity lo your system plus ease of

VE IT ALL TOGETHER
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Weather forecusi |
outiook for your investments in

Bavaria:

bright and sunny

General climatic conditions

In every respect Bavaria offers an idedl
climate for business initiatives. The political
~and economic stability which this West
German state has enjoyed for many deca-
des helps to safeguard your capital invest-
ments. The profound confidence placed in
Bavaria's economic and political develop-
ment is reflected in the high level of foreign
investments: DM 3.7 billion since 1962,

No dark clouds over the

labor market - :

Bavaria's welltrained workers are good
partners who will give you a square deal.
They are known for their reliability and
loyalty to the firms in which they work.
Statistics show that strikes are few and far
between. The large number of qualified
young people coming fo work in Bavaria
shows that the state is a magnet for highly
skilled personnel.

Infrastructure helps to
generate a favorable /
investment climate

Bavaria's infrastructure  meets  the
exacting requirements of ‘a modern
industrial state. (Note that the Federal
Repubhc of Germany has the most exten-
sive network of autobahns or super-
hlghways in. Europe.) The international
airports in Munich and Nuremberg and
many strategically located airfields
throughout the state link Bavaria to
Europe and the world. The sources of
available energy range from natural gas
to nuclear power. Industrial sites with
ufility connections are laid out in all parts
of the state.

Bcvarlu’s economy baskmg

in bright sunshine

Take advantage of Bavaria's dynamic
economic growth. For example,

1. Since 1962 Bavaria's GNP growth rate
has been above the federal average.
2. Productivity in industry increased by
approx. 50 per cent between 1970 and
1978. Bavaria is a leading location for
West Germany's electronics and electri-
cal engineeringindustry and the principal

center of the country's aerospace

industry. Science and research centers
offer 'valuable locational odvun’rages
especially fo companies using advanced
technologies.

Fruitful showers - of public
funds to promote sound
investment projects

The Bavarian government -encourages
“the establishment of production facilities
in Bavaria's assistance areas by granting
generous tailor-made financial aid. (for
example, subsidies of up to 25 per cent
of the cost of an investment. or low-
interest long-term loans).

Welcome to Bavaria!
Industry Location Advisory Service
Bavarian State Ministry of Economics

D-8000 Munich 22
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DA/ind.

In US. Information from

Kallman Associates

30 Journal Square

Jersey City, New Jersey 07306

Phone 201-653-3304 -

Please send me a copy of

O the Industrial Location Atlas "Bavaria -
A Land with a Future”
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made via the Automated Clearing House
system, the bank card networks, or the
BankWire system depending upon the
wishes of the participating banks.

“As project administrators,” Coriaci
said, “the task force will make recommen-
dations and provide background research
for the participants on issues of concern to
the bankmg community and the banking
public.”

-In-choosing the” ‘term ¢ ‘community,” he
followed through on a thought mentioned
by conference keynoter Willis W. Alex-
ander, executive vice president of the ABA.
“There’s been a lot of talk about the cas-
cading torrent of regulations facing the
banking industry. I don’t think it is an in-
dustry. It’s incredibly diverse and poten-
tially divisible, more lik¢ a 'community.
Diversity is its hallmark and consensus is
its goal.”

And one area where consensus appears
to be close is in automated cash manage-

BankWire is “assessing its overall
role as an industry communications
ut|I|ty

ment services or ‘corporate EFT. “Until re-
cently,” said William J. Osterman, vice
president, the Chase Manhattan Bank,
“cash management was a lot of indepen-
dent functions, collection, concentration,
disbursement, forecasting and short-term
investment of surplus cash. Today the trend
is toward a fully integrated system.” He
said his bank’s InfoCash system is one such
and that other banks and service organiza-
tions are moving in the same direction.

Factors giving impetus to increased use of
automated cash management services in-
clude the National Automated Clearing
House Assn. (NACHA), BankWire (a coop-
erative bank telecommunications network),
FedWire and the Society for Worldwide
Interbank Financial Telecommumcatlon
(SWIFT).

Status reports on all four were part of
the ABA conference. John J. Housemann,
vice president of NACHA and senior vice
president, Irving Trust Co., reported that
as of last September NACHA completed
its interregional exchange network. “All
ACH’s are linked together and our experi-
ence has been outstanding. There have
been few incidents of misdirected files. Our
control procedures have been successful.”
He said the NACHA network handled 2%
million transactions last March and ex-
pects to handle 4 million by December and
8 million by the end of 1980.

"Bernard W. Romberg, president, Bank-
Wire told the conference that his organiza-
tion “is assessing its overall role as an
industry communications utility. Our role
is to serve our members and in the context
of the changing technology, our own tech-
nology and goals must change. Our goal for
the near-term is to provide an on-line pay-
ments management system, which to-
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gether with new terminal products will
produce a new era of end-to-end automa-
tion—one that will address user needs for
same-day availability and simplified
reconcilement.” '

He announced five enhancements to the
BankWire 11 system: addition of a backup
switching center; a method for delivering
messages to the Telex and Twx terminals
of non-BankWire members; the availabil-
ity of several new terminals with extended
processing and peripheral capabilities; and
plans to proceed with both net settlement
and batch transmission as the next exten-
sions of the systems capabilities.

Howard F. Crumb, adviser, Federal Re-
serve Bank of New York City, told the con-
ference that the Federal Reserve plans a
complete overhaul of its electronic commu-
nications system—the first since 1969. He
said restructuring of the network will take
some four years. FedWire, as the network
is known, connects the 12 Federal Reserve

“Telephone bill paying is coming
into its own, and is doing it in no
uncertain terms.”

Banks, their 25 branches, and 460 member
commercial banks.

Crumb said some 100 suppliers of goods
and services recently were surveyed by the
Fed to determine their interest in meeting
requirements for the job. He gave few de-
tails of the system s plans for the project
but said the wire “would be designed to
handle, at a minimum, three times the pro-
jected 1980 peak-hour volume.”

swiFT’s daily transaction traffic is run-
ning at 150,000. “This year we are truly
worldwide,” said Carl Reuterskiold, gen-
eral manager. SWIFT is in the process of
adding a U.S. processing center to its two
in Brussels and Amsterdam. Hong Kong
and Singapore will be the first areas con-
nected to this center. Reuterskiold expects
connection to Japan in October 1980 and
to South American countries in 1980 and
1981.

A simpler, closer-to-the-consumer form

of EFT, telephone bill-paying, was de-

scribed as a “comer” by Electronic Bank-
ing Inc.’s Lipis. “In a banking world full of
systems, switches and sharing, the proprie-
tary, personal, and private world of tele-
phone bill payment seems quiet indeed.”

But he believes telephone bill paying is
‘“coming into its own, and is doing it in no
uncertain terms. . . . It is the most competi-
tive EFT service in Cleveland, in Pittsburgh,
and in the metropolitan New York/New
Jersey area.”

He said a minor survey of the major tele-
phone-bill-paying providers shows that
several of them exceed 100,000 bill pay-
ment transactions per month. His com-
pany, he added, “is presently in the midst
of a complete enumerative survey of tele-
phone bill payment providers.”

He characterized telephone-bill-pay-

Data‘ Entry Storage

High Performanc T tEdito

COLUMBIA

DATA PRODUCTS, INC.

RS- 232 Commumcatlons

OUR TERMINALS HAVE IT ALL TOGETHER
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For Rent Now

Rental Electronics rents all kinds of
Amplifiers, Analyzers, Calibrators, Counters,
Couplers, Generators, Meters, Micro-
computer Development Systems, Modula-
tors, Oscillators, Oscilloscopes, Power
Supplies, Printers, Probes, Recorders,
Synthesizers, Terminals, Test Sets...

- and much more.

Rental Electronics rents equipment
from ADDS, Ailtech, Associated Research,
Beehive, Biomation, Boonton, Brush,
Dana, Data /0O, Digitec, Doric, Dranetz, Elgar,
Esterline-Angus, Fluke, GenRad, Halcyon,
Hewlett-Packard, Honeywell, Hughes, Intel,
Keithly, Krohn-Hite, Lambda, Lear
Siegler, Marconi, Monsanto, Narda, Nicolet,
Northeast, Power Design, Programmed
Power, Singer, Sorenson, Tally, Techni-Rite,
Tektronix, Tenney, Texas Instruments,

* Wavetek...and many more.

Rental Electronics, Inc. Rental Centers
In the U.S.: Anaheim, CA (714) 879-0561
Mountain View, CA (415) 968-8845 o
Northridge, CA (213) 993-7368 e Ft.
Lauderdale, FL (305) 771-3500 e Orlando,
FL (305) 351-3015 e Des Plaines, IL
(312) 827-6670 e Burlington, MA (617)
273-27700r(800) 225-1008 ® Gaithersburg,
MD (301) 948-0620 e Greensboro, NC
(800) 638-4040 e Oakland, NJ (201)
337-3788 or (800) 452-9763  Rochester,
NY (800) 631-8920 e Cleveland, OH

(800) 323-8964 e Dallas, TX{214) 661-8082 ¢

Houston, TX (800) 492-9021 e Seattle,

WA (206) 641-6444 « In Canada: Vancouver,
BC (604) 278-8458 ¢ Rexdale, Ontario
(416) 675-7513 @ Montreal, Quebec (514)
681-9246. -

Call one of our rental centers today
for immediate action. Or return this
coupon to Rental Electronics, Inc.,
19347 Londelius St., Northridge,
CA 91324. :
[0 Send me your Rental Catalog.
O Send me your Equipment Sales
Catalog — | may be interested in
buying some of your “previously
owned" equipment.
O I have an immediate need for the
following rental equipment:

Please have someone from your *
nearest Inventory Center phone
me at

Name
Title
Company.
Address
Mail Stop
City.

State/Zip
Phone

Rental
Electrenics, Inc.

DA7/79

GSA # GS-045-21963 Neg. © 1979 Rental Electronics, Inc.
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ment as “the forerunner of the future di-
rection of retail banking and the ultimate
convenience to the consumer. It is the first
of many financial services that will be of-
fered from the home.”

John F. Fisher, senior vice president,
First Banc Group of Ohio, Columbus, O.,
looked farther into the future. “The blue
sky, gee-whiz world is being put in place.
Systems are evolving that will allow our
customers to do our dp job, which will al-
low them to get at their bank accounts
whenever and wherever they want to.”

He said two developments are pushing
banking toward the introduction of self-
service: the elimination of protection from
competitors and the marketplace accep-
tance of technology.

“Clearly, banking has been learning the
procedures in the *70s to launch a major
change in delivering service in the ’80s.
Self-service is at the heart of this change.”

—Edith Myers

AIRLINES

AIRLINES
COPE WITH
A CRISIS

United strike, other troubles, show
industry to be a remarkable
computer and communications
machine.

The way the U.S. airlines industry coped
with crisis after crisis this spring and early
summer is a testimony to its industry posi-
tion as a remarkable computer and com-
munications machine. It operates on a
scale that is almost awesome to those not
familiar with its unique. history and
characteristics.

Before the United Airlines strike of
March 31, uaL was handling about 170
reservations messages per second, on a res-
ervations network that links 11,500 termi-
nals to an 1BM 3033, swapping data with
123 3330-equivalent spindles over 135
polled lines. And although the strike closed
down virtually all sales desks, bookings
from travel agencies and other airlines for

. post-strike flights kept the system active

with two to three millions calls a day.

The grounded pc-10’s in early June fur-
ther aggravated a just-solved problem after
UAL had settled its. 58-day strike by ma-
chinists. Even before the strike many U.S.
carriers had been jumping from peak to
peak in passenger totals, struggling to re-
furbish and upgrade the infrastructure to
handle the holiday crisis with its predict-
ably record number of air travelers.

But it was the United strike where the
other airlines faced their critical challenge.

The first impact of that strike in the air-
lines’ electronic environment was in the
overloaded circuits of Arinc, Inc., the joint-
ly-owned electronic switching system that
the airlines use for communication among
themselves. Arin¢’s Chicago complex—
hosted by six cpc Cyber 1000s and four
Cyber M 1000s and two Collins 8400s—
was blitzed by a rush of unexpected mes-
sage traffic as United notified other airlines |
of flight cancellations and other carriers
sought new interconnect flights for their
customers.

Normally, the Arincsystem handles 3.1
million to 3.2 million messages per day.
With the strike, volume jumped to about 4 |
million. .

American Airlines, with flights often
parallel to United, absorbed a major per-
centage of the United traffic, but the Tulsa-
based dp and communications service was

~working at the upper limits of system ca-

pacity even before the strike. American
runs its operating system called Acp (Air-
line Control Program) on an Amdahl V/7
with eight megabytes of memory. The cpu
occupancy jumped from 89% before the
strike to peak at just short of 97%. Before
the strike American was processing 8 mil-
lion messages a day; by mid-May they
were handling in excess of 10.2 million a |
day.

Dalton Wiley, aAA’s planner for real-time
resources, said it was only because a num-
ber of hardware and software improve-
ments were able to be implemented during
the strike that the airline’s 13,500-terminal
system was able to accept the new load and
stay within system capacity. AA is sched-
uled to upgrade to the Amdahl V/8, the
largest 1BM-compatible cpu, in September;
but a file organization, planned prestrike,
whereby 132 modules of 3350 disk storage
were upgraded to 220 modules across 11
channels, increased capacity just enough to
allow them to pull through the early
crunch. :

The AA system also hosts reservations
systems for Air Wisconsin, Texas Interna-

By mid-May American Airlines was
handling 10.2 million messages a
day.

tional, Cochise, and Swift Air onthe V/7
(with a second on backup), and uses six cc1
cc-80’s, an 1BM 3750, and two Collins C-
systems as communications processors.
Prestrike, the sytem was handling a mean
peak of 210 factored messages per second.
With the strike, the figures jumped imme-
diately in excess of 230/second, and would
rise as high as 250 messages/second.

At TwA’s Kansas City dp center, PARS
traffic was up 50% over the previous year
for the strike period, reflecting a 40% jump
in TWA passenger boardings. Twa staff had
the luck and foresight to move a planned
cpu upgrade forward on the chance of a




As soon as you take delivery on a new f
printer or data terminal these days, it ‘
seemsthe nextgeneration is already
being announced. Chances are, it
has capabilities that begin to make
your “new” equipment obsolete.
Now, thanks to Rental Electron-
“ics, you can have your terminals
and highest technology, too.

Renting electronic equipment
instead of buying gives you imme-
diate delivery of state-of-the-art
products with no capital invest-
ment. And since our rental prices
are so low, you can easily
afford to upgrade to the latest
in printers and terminals as new
technology arrives.

Rental Electronics means the
highest quality equipment, too.
Choose your terminal or printer
from our multi-million dollar selection of leading
industry brands.

Above all, renting means flexibility. That’s why

How Rental
Electronics helns you avoi
terminal ohsolescence

Rental Electronics can provide you printers and
terminals in whatever quantity with whatever

*‘\\ financial arrangements make best sense for you.

Rent, lease, or lease/purchase one to 1,000...for
30 days to three years or more. You tell us. Our
rental/lease plans can be written with or without
maintenance and with other special features
tailored to your
-.needs.
. If you're inter-
ested in more infor-
. mation on renting
printers orterminals
from Rental Elec-
tronics, call one of
our local rental
centers today.
They're listed opposite.
#  Ouron-linecomputers at
= every location let us give
- you price and availability
5‘/“&‘55“ information instantly, while
you're still on the phone. In the meantime, check
some of .our featured rental offers below.

Printers and Data Terminals

Here isa safnpling of the printers and data terminals
available from Rental Electronics. Call or write today
about your specific needs.

TI Model 820 Keyhoard Send-
Receive Data Terminal/Printer
Printer operates at 150 cpson 9 x 7
wire matrix assembly printhead. Full
ASCII Keyboard (ANSI-compatible) with ™
N-key roll over. Operates in Asynchronous, USASCII,
RS232C interfaces and is compatible with Bell 103, 113,
202 and 212 units. Selectable baud rates of 110 to 9600.

Hewlett-Packard 2621A/P Terminals
Enhanced 9 x 15 dot character cell, full
128-character ASCII character set in 24
80-character lines. Two pages of con-
tinuously scrolling memory. RS232C
and Bell 103A compatible. 110 to 9600
baud. 2621/P includes built-in printer
operating at 120 cps.

Tally T-2000 Hush-Tone Line Printer
Acoustically designed enclosure.
Operates at 125 (Model 2100) and 200
lines/minute (Model 2200) with standard
64 character USASCII. Line spacing
switch selectable, 6 or 8 per inch.
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== -ADDS Regent 200 Terminal 24 lines’

| x8BOcharacters, 25th “status” line shows
= operating mode. 128 character
.. ASCII. RS232C/CCIT V.24 communi-
. cations interface operating
75.t0 19.2 BPS, switch selectable.
Buffered transmission, auxiliary ports.

Beehive Micro B 1A Terminal 128 ASCI|
character set; switch selectable scroll/
non-scroll mode; X-Y addressing;

24 x 80 display format; single key
memory lock; fully buffered communi-
cations to auxiliary peripheral device.

Lear Siegler ADM-3A Data Entry Display
Terminal 12" diagonal, 24-line screen.

. 64 ASCII characters. Full or half duplex
operating modes, switch selectable,

; baud rates from 75 to 19,200. RS232C
interface, 20mA current loop.

Rental Electrentes, lnc.
... adifferent breed.
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strike, moving from a 370/168 to a 3033
the very morning of the strike. TWA also
expanded its file storage with the upgrade,
changing from a 2314 disk-based system,
with 2305 fixed-head disks and a few
3340s, to 160 modules of 3340s over 10
channels. :

With 5,500 terminals on 46 communica-
tion lines, TwA saw traffic jump from a
peak weighted message/second rate of 91
prestrike to 118 message/sec. during the
Memorial Day booking burst. “AcP is a to-
tally different operating system,” ex-
plained Thomas Taylor at the Twa dp
center; “it doesn’t use vs or anything and it
has tremendous throughput. Right now
we're up to 4.7 milliseconds for processing
costs.”

Howard Hall, director of Eastern’s
Doral Computer Center in Miami, said
that Eastern’s route structure, being
North-South, with few exceptions does not
parallel United, so there was little direct
impact on his system. “We have noted that
our messages to and from other airlines via
Arinc have been delayed, because Arinc
was obviously swamped.”
~ Eastern uses two 195s (one for backup)
to run an ACP/PARS system for Southern,
Air West, Ozark, and Piedmont; and they
have a pair of 3033s, one for backup and
one for their own system. Overall, TWA’s
Acp links with 10,300 terminals over 68
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“The instructions for the operation of the new microfilm reader are on microfilm."’

S99

 MODEM' |

If you don't need dial-up and
you're looking for an inex-
pensive local or in-house
communication link that's

RS-232 compatible, then

consider a pair of our M-1
asynchronous short haul
modems. Purdue University,
Princeton University, NASA, the U.S.
Navy and many others have found
that our M-1's are a cost effective
way to solve communication prob-
lems up to 10 miles or 9600 bps.

Rack mount configuration is avail-
able too. If you need synchronous
transmission ask about our M-2
synchronous short haul modem.

bo-sherrel co.

6101 JARVIS AVENUE
NEWARK, CA 94560
(41 5) 792-0354 *100 Quantity
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Write or call us now
for a data sheet
and complete price
information.
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He split his own britches,
but he had another pair!

Got a back-up
computer facility?

There's always the chance something
or someone can ‘‘get to"”" 'your
computer and put it out of business.
Fire, flood, explosion, act of nature,
disgruntied employee.

How long could your company stay
in business without its computer
resources? A month? A week? A day?
At alf? :

You may qualify for limited mem-
bership in a national network of
Recovery Operation Centers, all
equipped with supporting utilities
and data communication systems to
suit its members’ needs.

Let us hear from you. We're the
leading management consultant in
computer security, the proven name,
advancing the state of the art
through our work with 400 major
corporations. :

Data Processing Security

INCORPORATED
Dallas/Fort Worth: 235 N. E. Loop 820
Hurst, Texas 76053  .(817) 5689-2244
Regional Offices: Atlanta«ChicagoLos Angeles+New York
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communication lines, and on the 3033, it
has a factored mean peak message rate of
170/second.

North Central Airlines’ Minneapolis-
based dp center was under pressure even
prestrike—and a now proposed merger
with Southern Airways would increase
PARS load about 70%. In January, Nca
went from 360/165s to 158s, still using
360-based data collection and reduction
software, planning to upgrade its 2314 files
subsystem (to 3350s) in June, and the cpu
to 3032 in July.

TWA upgraded from a 370/168 to a
3033 the very morning of the
United strike.

The Nca system is now getting near
maximum throughput—24 to 25 mes-
sages-per-second—and the old 2314 file
system (which 1BM designed guidelines
limit to 140 accesses per second) is running
between 160 and 200 access/sec. Even be-
fore the strike, said Fred Voth, assistant to
the manager of computer services, “there
were peak seconds we couldn’t handle be-
cause of limitations on the processor.
When the United strike came along, that
added to these peaks, but the limitations of
the processor were already scalping off the
peaks, slowing itself down. Now the peaks
continue to grow, but the peak seconds and
peak minutes are not the multiple of the
peak hour that they used to be.” The Unit-
ed strike, he said, “came at a very bad time

for us.” NCA was to have brought the 3032

in-house in early June and hoped to have it,
and the new file system, on-line for July 4.

Allegheny Airlines picked up enough |-
business in the East because of the strike

The near future may hold major
changes for the airlines’ ACP
environment.

that they had to reorganize their internal
system across three cpu’s to give PARS
access to additional channel resources on
the 168-based acp. Normally, they use
the software hypervisor (which allows two
ACP’s to be coresident in one cpu) torun a
three-module ACP test system in the 168,
but with the strike they were ‘unable to sus-
tain the 1/0 rate across two channels only,
so they had to bounce the test system to
another 158-3 to dedicate the third channel
of the 168 to Acp. Thel58 normally runs
Mvs, some local Tso, and live 1ms, but in
the reorganization the iMs was moved toan
Amdal V/7, where it joined 1 MVS, TSO and
batch systems.

With the growth common to all the air-
lines in recent years—30% compounded is
not uncommon—ACP - managers have
nightmares trying to do capacity planning.

“We do try,” said Allegheny’s Peter Cool-
ing, “but it’s usually historic-type analysis.
And of course, when we do spot a trend
coming, the lead times for obtaining equip-
ment are greater than the lead-time we get
on the trend.

“We almost fell on our feet last quarter,”
he admitted. “Inside four months, we mi-
grated from a 360/165 and 2314s onto a
158 and 3340s. That was in June, and we
were anticipating that that machine would
last us into 1980, late 1980, maybe 1981—
in fact, by December we were on a 168.”

The near future may hold major changes
for the airlines’ Acp environment, new de-

velopments that could eliminate many of
their cpu-oriented troubles. A joint effort
by American, Eastern, Twa, United, and
1BM aimed at allowing up to four cpu’s to
access the same data base was last month
pushed through its major development
phase. Each of the four airlines involved,
the most technically sophisticated U.S.
carriers, have brought the results of the
joint development back to their own in-
stallation for custom tailoring. American,
once again in the forefront, hopes to imple-
ment the enhanced Acp design in
September.

~Vin McLellan

WINDOWS
TO YOUR WORLD

1 ENTER VOUCHER

2 A/P PRINTING AND POSTING

3 PAYMENT AUTHORIZATION ENTRY
4 VENDOR TRANSACTIONS

3 UTILITIES SCREEN

6 DAILY PRINT SCREEN

7 ARCRIVES

8 BALES REPORTS

9 ACCOUNTS RECEIVABLE

Multiple pages per wmdow
multiple windows per page

Divide your memory to get more applications flexibility from a display terminal. Yours
with.concept 100, a low-priced terminal with up to eight full pages of memory — 192
80-character lines and extensive applications capabilities including m Text Editing o Fuli
set of local editing functional capabilities O Printer interface O Optional interface allows
up to 16 CRTs to share one printer O Up to four character sets m Data Entry and Retrieval O
Form generation O Protected fields O Field transmission O Programmable function keysm
Business Graphics O Simplified form, bar chartand graph generation 0 Continuous curve

“approximation 0 Shading graphics. These features plus a $1230 price (OEM quantity 75)

are just some of the reasons why.the concept 100 is the industry’s top price- erformmg

"applications terminal.

HDS human designed systems, inc.
. 3700 Market Street O Phlladelphna PA 19104 O 215-382-5000

r--—_—-—_——_—_ﬂ
| I'm interested in the concept 100
l o Pleass call me 0O Please send information

I Name

| Title

I Company

I Address
City
Phone
OTell me about your APL terminal.

State Zip

Boston — (617) 444-8132; New York City Area — Infocon: (516) 759-9276; New York State — Naco €ctronics: Syracuse
(315) 699-2651, Rochester (716) 223-4490; Delaware — Infocon: (302) 239-2942; Washington, D.C. — International Systems
Marketing: (301) 986-0773; Chicago — Resource Data Systems: (312) 564-5440; Canada — Allcom Data Ltd.: Ottawa (613) 226-2340,
Montreal (514) 288-8784, Toronto; Switzerland — Mitek AG: 01 66 22 52. DISTRIBUTORSHIP INQUIRIES INVITED.
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NEWS IN PERSPECTIVE

BENCHMARKS

NEW SBS PRESIDENT: Robert C. Hall,
48, is the new president and chief executive
officer of Satellite Business Systems, the
joint venture of 1BM, Aetna and Comsat.
Hall, an executive vice president of the

New York Stock Exchange since 1k977,‘1.'v¢-'

signs this month to take over his new posi-
tion. sBs said its current president, Philip
N. Whittaker, 58, will return to 1BM as vice
president of the Federal Systems Div.

WOOED AGAIN: Microdata Corp., Irvine,
Calif. minimaker, which saw one suitor,
AM International, back away from acquisi-
tion overtures some six months ago, is
being wooed again—this time by an' uni-
dentified firm-—and Microdata said-the
talks are “very preliminary.” When Micro-
data held its annual meeting in April, pres-
ident Donald Fuller said the company
would not encourage or seek any merger or
acquisition because it already was in “a
strong financial condition” and did not
need the support a takeover could bring.
Industry observers were talking of Gould
and 1TT as possible suitors for Microdata.

FAIRCHILD REJECTION: A proposal by
Fairchild Industries to acquire Bunker
Ramo in a stock deal valued at $144 mil-

lion was rejected by Runker Ramo’s direc-

tors. A Bunker Ramo statement said:
“After study of reports from investment
banking advisors and management, the
board concluded that the Fairchild Indus-
tries proposal is inadequate and not in the
best interests of Bunker Ramo or its share-
holders; and it does not appear at this time
that a business combination with Fairchild
would be beneficial to Bunker Ramo or its
shareholders.” '

MODCOMP TALKS OFF: Modular Com-

puter Systems called off talks with two po- -

tential buyers. Company chairman John

C.Lobb told stockholders at the company’s

annual meeting at Fort Lauderdale, Fla.
headquarters that discu_ssions with the two
“had moved more slowly than expected”

| because of a Securities and Exchange

Commission investigation into the com-
pany’s previous financial reporting prac-
tices. Modcomp said it notified the two
firms, which it described as “large multina-
tional firms,” that it was ending the merger
discussions at the same time it broke the
news to stockholders. “Both companies
were disappointed,” said Donald J. Brack-
en, Modcomp’s treasurer, adding, “they’re
still interested.”

MAGNUSON AND BOOTHE: Magnuson
Systems Corp. and Boothe Computer
Corp. are involved in a joint marketing ven-
ture for Magnuson’s. M80 family of 1BM-
compatible computers. Boothe has 10 sales
offices including foreign operations. It pri-
marily leases 1BM computer equipment.
John Schaller, Boothe’s vp-marketing, said
the Magnuson systems “offer both price/
performance and extended machine-life
advantage for Boothe’s present customer
base.” Magnuson will continue expanding
its own direct marketing operations which
currently include eight regional offices.

LONG DISTANCE LASERS: Hitachi, Ltd.

said it has developed a high performance
laser diode with a wavelength of 1.3 'mi-
crons which provides minimum transmis-
sion loss in optical fiber cables used in long
distance, high capacity optical transmis-
sion systems. The firm said two types of its
HLP 5000 series lasers will go on sale
in Japan and world markets in September.
U. S. distribution will be handled through
Hitachi America, Ltd., Chicago. The com-
pany said the series of lasers will make pos-
sible optical transmission of information at
rates of more than 1 gigabit per second,
over distances of more than 50 kilometers,
without a repeater. R

BUBBLE EXCHANGE: Technical informa-
tion and assistance in development of bub-
ble memory devices will be exchanged by
Burroughs Corp. and Rockwell Interna-
tional Corp. under an agreement which
calls for an immediate and on-going trans-
fer of information covering certain bubble
memory products. Rockwell is a major sup-
plier of high-technology products to auto-
motive, electronics, aerospace and other
industries. It conducts research in bubble
memories and other electronic devices in
Anaheim, Calif., and produces them in its
microelectronics plant in Newport Beach.
Burroughs’ development of bubble devices
is conducted primarily at its microcompo-
nents center in Rancho Bernardo, Calif.

ITEL MEMORY OFFERING: Itel Corp. has
a new memory offering it says is attachable
to all 1BM virtual storage machines from
the 138 up. Itel called the offering a 16
megabyte universal memory making possi-
ble expansion beyond 1BM memory limits.
It’s called the Itel 370/303X universal
memory upgrade and uses 16K pluggable
chip technology, supplied by Intersil. The
company said availability is immediate.

VIEWDATA IN THE U.S.: General Tele-
phone & Electronics Corp. has been li-
censed to offer Viewdata and Prestel infor-
mation services in the U.S. and Canada by
Insac Viewdata In¢. of New York, which
was licensed by the British Post Office to
market Prestel in the U.S. Viewdata is a
data-based information service which en-
ables users to view color text and graphics
on a variety of subject matter, transmitted
over telephone lines to video terminals, It
originally was developed by the British
Post Office, which changed its name to
Prestel for its offering in England. View-
data was the name given to a similar sys-
tem for the American market. Insac devel-

.oped software for the system specifically

tailored for North America.

COMBINED MARKETING: Jacquard Sys-

“tems Div. of AM International, Inc., ac-

quired by AM last December, will take on
added marketing responsibilities. The
Santa Monica, Calif., operation will con-
tinue to manufacture and market its J100
and J500 shared logic multifunction small
business systems and will add responsibil-
ity for marketing the aMm text line of stand-
alone word processing equipment produced
and ‘previously marketed by am’s Vari-
typer Div. in East Hanover, N. J. Am Jac-
quard Systems will conduct its worldwide
marketing activities through a combina-
tion of dealers and a direct sales
organization. '

MORE FROM FACSIMILE: Some three bil-
lion messages will be sent via facsimile
equipment in 1990 by Americans com-
pared to 200 million in 1977, said Predi-
casts, Inc., a Cleveland-based business

" information and market research firm.

John J. Brock of Predicasts, author of
“Facsimile Equipment & Electronic
Mail,” an industry study, attributes the
facsimile boom to advances in and the de-
creasing cost of microprocessor logic,
which afford both a drastic reduction in
transmission time and falling equipment
prices; fewer incompatability problems as
a result of equipment standardization; and
the development of improved transmission
facilities, such as wideband communica-
tion channels and specialized facsimile
networks. ¥
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TheTandem NonStog System

EVERY BIT OF
COMPUTING POWER,

EVERYWHERE YOUR

COMPANY OPERATES.

Truly a umque capablhty
Tandem’s Expand™ software can provide -
immediate access to any piece of information
from any storage device in your system to
any terminal in the system—as long as proper
security clearances are logged in. If your
business locations are across the city, across
the country or across oceans, you can query
the total data base for up-to-the-minute reports
and analysis without any special program-
ming, without having hard-wired connections
between locations. And it’s easy to change
command location. Simply access any terminal
hooked up to the system with your pre-
assigned, security passwords.

This is the most fault-tolerant system
yet devised. Because each segment of the
network is composed of individual Tandem
NonStop Computers, any processor, I/O
channel, disc controller or disc in the system
can go down without contaminating the data
base and without loss or duplication in the
business at hand. This is the only commercially
available multiple processor system in the

world which treats all resources, both hard-
ware and software, as separate files. That
allows complete geographic independence for
the user and for programs. And it means
expansion can be handled as needed, without
modifying one iota of software or hardware,
without one cent of loss on the original
investment. Ever. Even expanding an initial
system to a worldwide network.

Write or call for further information.
With Tandem as with no one else, your whole
world is truly at your fingertips.

Tandem Computers, Inc.
19333 Vallco Parkway, Cupertino, CA 95014
Toll Free 800-538-9360 or (408) 996-6000 in California.

TANDEM

Regional Offices:

New York (212) 594-2320; Chicago (312) 397-5200;
Dallas (817) 640-8771; Toronto (416) 863-0575.

Branch offices throughout the U.S.A., Canada and Europe.
Distributors in Mexico, South America and Australia.



GE TermiNet 30*
— 30 cps

Mag tape send-
receive matrix print-
er. Speed and
flexibility on a day-
to-day basis. Starts
as low as $78 per
month, depending
on model selected,
on a 3-yr. lease,
including main-
tenance.

Teletypett
Model 43 — 30 cps

A small miracle
with 20,000 charac-
ters on internal
buffered storage.
Micro-processor
controlled. Edit while
sending message.
Model 43 KSR only —
$60 per month on a
3-yr. lease, including
maintenance.

CRT from RCA

' GE TermiNet 200*

— more flexible for — 120 cps

a lot less

Microprocessor-
based. Intelligent
enough to be pro-
grammed for your

application require-

ments. Everything
from reservations -
to priority inter-
office tele-com-
munications. $109
per month on basic
unit, on a 3-yr.
lease including
maintenance.

Whatever you need, whenever you need it, wher-
ever you need it, RCA — “The Single Source” —

Four times faster
than conventional
printers. Complete
mag tape send/re-
ceive printer. Stand-
ards that are options
on other machines.
$112 per month,
Model 200 KSR

' (mag. tape optional),
on a 3-yr. lease,
including main-
tenance.

has the teleprinter and service package that’s right’

for you. Just let us know. To tap our capabilities,

just call or write.

*Registered trademark of General Electric Co. "*Registered service mark of AT&T Co. tRegistered trademark of Extel Corp. t1Registered trademark of Teletype Corp.
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Extelt —10-30 cps

A lot more elec-
tronic, a lot less
mechanical, and
smaller than other
teleprinter equip-
ment. Available with
ribbon or ribbonless:
Dependable, day-to-
day reliability. As
low as $47 per
month on a 3-yr.
lease, including
maintenance.

RCA Service COmpany.,B|dg. 204-2,Route 38, -
Cherry Hill, N.J. 08358: Phone: (609) 338-4129

Data-Phone**-

Model 33ASR
with dial-up set. $93
per month on a 3-yr.
lease including
maintenance.

Data

Services



When someone says
you've got to change software...
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FOCUS

MAINFRAME

INDUSTRY SURVEY

Price reductions for cpu's and memories, combined with new hardware offerlngs
spark strong demand for increased systems capaclty, Datamation survey shows.

N

The outlook for mainframe manufactur-
ers should be bullish over the next few
years, according to the 1979 Mainframe
Industry Survey conducted by DATAMA-
TION and G.S. Grumman/Cowan & Co.,
the Boston-based investment research
firm.

Based on responses from 5,857
mainframe systems users in the U.S., the
recently completed survey indicates a
strong demand among users for increased
systems capacity and gives an indication
of user plans and reactions to new prod-
ucts and price reductions announced over
the last 12 months.

Specifically, responses from the
survey show those users contacted plan to
install 2,954 mainframe systems, 11,085
disk drives, 3,917 tape drives, 59,710 ter-
minals and 572.6MB of expansion memo-

ry. If sold, rather than leased, the main-
frame systems alone would have a value of
about $2.5 billion.

This demand was largely sparked
by price reductions for cpu’s and memo-
ries as well as the announcement of new
products such as 1BM’s 4300, respondees
indicated. Some 44% of users with 1BM
370/115s through 370/148s indicated
that lower prices and new hardware offer-
ings had caused them to consider adding
to their systems capacity sooner than pre-
viously planned. Some 29% of users with
larger systems responded similarly.

Asked how they would expect to be

set for systems capacity at 1979 year-end, -

6% of the users said they would need to
add another cpu, 22% asserted they would
need to upgrade to larger cpu’s and 21%

planned to add memory and/or peripher-

32%
27%

23%
21%

11%

6%

135-148 155-158/

3031

PERCENT OF DP SITES THAT EXPECT
TO INCREASE SYSTEM CAPACITY IN ONE TO TWO YEARS

_ WILL HAVE TO ADD MEMORY/PERIPHERALS
D WILL NEED TO UPGRADE TO LARGER CPU(S)

I:l WILL NEED TO INSTALL ADDITIONAL CPU(S)

39%

33%
30%

21%

14% |
17%

165-168/ 3033
3032

Fig. 1

als. About 11% said they weren ’t certain
what they’d need-at this point, while 40%
said thiey should have enough capacity to
carry through 1980. .

" Breaking down capacrty needs by
site among IBM users, the survey revealed
that at 370/115-125 sites 19% of the re-
spondents plan to add memory or per-
1pherals, 32% will need to upgrade tolarg-
¢r cpu’s and only 3% will put in another
cpu. Demand at other IBM sites is broken
out m Fig. 1.

The survey pointed up that new
iBM product introductions in the low- to
mid-range had sparked a customer re-

-spons¢ that was reminiscent of that ac-
corded the 303X at the high end. Addi-

tlonally, minimal prospectrve downward
mrgratron was evidenced 1n the survey

data.

The survey also showed that low-

‘to mid-range machines such as the 4300,

8100 and System/38 would be much
more heavily leased than purchased. This,

‘coupled with the inevitable wind-down of

rental-to-purchase conversions, indicates

‘that rental growth should continue to re-

bound for the giant computer manufac-
turer.:
: Other implications regarding 1BM

‘that can be drawn from the survey in-
clude:

» Unshipped backlogs are hefty
for the next one to two years’ shipments.
" » Thereare no signs yet of any in--

.cipienit overcapacity at user installations.

,» More extensive IBM unbundling
of software is providing an increasingly
significant recurring revenue supplement.

« Dpsales remain key from a p&L
standpoint, and it still appears that
purchase volumes for the 303X should in
large part bridge the period between the
present and the next large scale system
introductions.

* The primary thrust of the low-
to mid-range announcements can be in-
terpreted as an attempt to build a founda-
tion for demand from the bottom up and,
over the longer term, to lay the ground-
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48%

31%

PERCENT OF RESPONDENTS PLANNING TO
SPEND HIGHER IN 1979 THAN 1978

58%

34%
31% k

22%

TOTAL EDP BUDGET

D 10/77 NCR SURVEY

CPU & PERIPHERALS

2/79 NCR SURVEY

TELEPROCESSING
EQUIPMENT

2/791BM SURVEY

NEW APPLICATIONS IMPLEMENTATION BACKUP
GREATER AT DATA BASE/DATA COMMUNICATIONS-
ORIENTED SITES THAN AT THOSE WITH

PRIMARILY BATCH ORIENTATION  46.49

34.8% !
31.2%

13.5%

DB/DC-ORIENTED

BATCH-ORIENTED "r
SITES

SITES

CURRENT BACKLOG OF -
NEW APPLICATIONS WORK:

[::I LESS THAN 12 MONTHS
Y
I:] 12-24 MONTHS
L

OVER 24 MONTHS

Fig. 2

work for user transition into a more and
more pervasive data base and data com-
munications environment.

With non-1BM users, many of the
same conclusions can be drawn. For ex-
ample, among Burroughs users it is evi-
dent that aggressively priced new. prod-
ucts throughout the company’s line have.
kicked off a price elastic response, bol-
stering the shipment outlook through
1980. Some 14% of the 549 Burroughs
sites contacted believe they will need to
upgrade to larger cpu’s, while 23% intend
to add memory and/or peripherals. Addi-
tionally, 4% will install another cpu, 14%
haven’t firmed up their plans yet, and
45% have adequate capacity to take them
through 1980, they believe.

Over time Burroughs, like IBM,
should realize a healthy new source of re-
curring revenue from the unbundling of
its operating system software. Moreover,
the survey confirms that Burrough’s
users, along with IBM’s, are in the fore-
front with respect to use of advanced
functionality.

. Further, while the sales content of
new shipments may be off slightly this
year, the purchase price reductions on 800
and 700 Series cpu’s are likely to stimu-
late substantial conversions from Bur-
roughs’ large pool of leased systems.

Univac also looks healthy given the
particularly strong reception for its 1100/
80s. In fact, Univac’s high-end business
ranks very close to that of 1BM in terms of
the firm’s average systems rental of

$21,700 a month—just a few hundred

dollars below the average rental on big
1BM machines and well above that of Hon-
eywell, Burroughs, or NCR. Their average
rentals amount to $17,600, $12,200 and
$7,100, respectively.

Morcover, the average price of
Univac systems to be installed is up sharp-
ly, reflecting the 1100/80 demand. Mea-

sured as a percentage of the installed
base, the respondents’ planned installa-
tion activity will be up 37% over the next
24 months, as compared to 26% in the
October 1977 survey.

On the negative side of the slate,
however, the study pointed up the need to
meld a seemingly fractured product line
—one that evidences a lack of software
bridges to expedite migration. Among the
respondents, for example, there was not a
single instance of 90/30 users migrating

Fig. 3

to 90/60-80s. Nor was there migration
from Series 70 or 90/60-80s to the 1100.
Also, Univac may not yet have realized
the potential of its minicomputer add-on '
market. While the survey indicates that
Univac customers are in fact buying
minis, most of its Varian group’s produc-
tion is slotted toward the oem market,
leaving relatively few machines that can
be sold as add-ons to the existing Univac
base. : :
Responses from Honeywell sites

INCREASED SYSTEMS CAPACITY GROWTH OF UNBUNDLED SOFTWARE
NEW APPLICATIONS BACKLOG REVENUES ON UPSWING
CONTINUES TO GROW Amount of organization’s annual DP budget that
goes for unbundled software from IBM and other
IBM USER SURVEY outside software packages.
1077 279 10177 2179
8% 6% D DON'T KNOW SURVEY SURVEY*
7% S— - 7% | Over $100K
44%
$51-100K
OVER 24 MONTHS
TO IMPLEMENT
L 23%
: oo $21-50K
31%. B
S 35% ~ m $11-20K
3 40% ‘
ey
r_—_l 12-24 MONTHS 32%
A% . I:] Less than $10K
: o o, , .
1“’ LESS THAN
B 12 MONTHS
i daiie TO IMPLEMENT 1%
370/ 155-168 CURRENTLY 2 8% - N
155-168  AND 303X PLANNED one
SITES SITES APPLICATIONS
*Includes System/3, 32 aqd 34, which had not been
included in 77/78 survey sample.
Fig. 4 Fig. 5
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nicate with your CPU at 110 to 9600 baud
ed hard copy at your flngertlps, take
621P With a keystroke, its built-in

ill dehver a pnntout,from the

you check out the HP 2621 by call

1ng the nearest HP sales offlce listed in the White Pages
Or send us the coupon. Then see for yourself how
sophlstxcated a s1mp1e CRT terrmnal can be.

wo full pages« :

s1gned the keyboard hke the fatmhar type-{ :

) you don't have to waste time relearning it. We
ht function keys, too. These control the cursor,

nd scrolling. And, to make life easier, they’re -
1t he screen for self-test conflguratlon, dlsplay

: 9 ? “ Try this on your favonte CRT! Wlth the 2621P you just hit a key
. dltlng On a: Slmple termmal Certamly We - and in seconds you have hard copy of your CRT display. The built-in
included character and line insert and delete, clear line  thermal printer prints upper and lower case at up to 120 cps.

" and clear dlsplay And, since the 2621 keeps your input
~separate from your CPU’s, you can edit data before

~ sending it to the computer. All without writing a line of The 2621's bright, high-resolution CRT, with enhanced 9x15
: . system software: , character cell, displays the full 128-character ASCII character set, -

- including upper:and- lower case, control codes, and character-by-
Since flexibility is 1mportant in interfacing, we  character underline, in 24 80-character lines.
in lu a user-definabl rn key that will send your
e ded Userde etety &y y Eight screen-labeled preprogrammed function keys magnify

computer whatever code it expects. We also made our e power of the 2621’s keyboard. Preprogrammed functions include
terminals compatlble Wlth RS232C and Bell 103A,and  editing, terminal configuration, printer control and self-test.

To make numeric data entry faster and easier, we put the 2621’s
“numeric keypad right in the middle of the keyboard. And the 2621’s
familiar 68-key keyboard is almost as easy to use as a typewriter.

0 I'd like to know more about HP’s newv2621fA and 2621P with
. built-in hard copy.”

O I'd like to see HP’s new 2621A and 2621P with built-in hard copy.
0 I’d hke to know more about HP’s complete family of terminals.

Name

e ‘, L HEWLETT@F PACKARD

Company

' Address
: Phone

Ma11 to Hewlett- Packard ‘Attn: Ed Hayes,
Marketmg Manager, Data Termmals Division, Dept. 447, All prices are U.S. list.
19400 Homestead Road, Cupertino CA 95014. Available on GSA Contract #GS-00C-01529 from 12/8/78 through 9/30/79.
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FOCUS

PERCENTAGE RATING VENDOR'S PRODUCT/SERVICES SUPERIOR TO IBM

SYSTEMS

PRICE/PERFORMANCE

85% I

OPERATING

SYSTEM SOFTWARE

DATA BASE/DATA

COMM. SOFTWARE

FIELD MAINTENANCE

SYSTEMS ENGINEERING
SUPPORT

0% 20%

Fig. 6

show that reduced cpu and memory prices
" for a number of the vendor’s dp products
has caused users to consider bolstering
systems capacity sooner than they’d an-
ticipated. At H200/2000 sites, 15% of the
respondents said they were making this
consideration. At all other Honeywell
sites, the figure was 26%.

Memory and/or peripherals will
be added by 26% of those Honeywell sites
polled. Some 14% will upgrade to larger
‘cpu’s, while 6% need to install additional
cpu’s.

On a negative note, the survey
points up a strong resistance to Series 60
among the remaining H200/2000 users.
Only 21% of this user group plans to in-
stall an S/60. Moreover, 27% of these

H200/2000 users are defecting to other
manufacturers, including to minicompu-
ter vendors. The remaining 52% are at
present undecided. Honeywell hopes
Level 6 will help woo this recalcitrant
base. i
With NCR, the survey indicates
that establishing a presence in the large
systems marketplace is apparently a key
element in that company’s systems strat-
egy. The inherent profitability at the high
end of the market and the potential for a
substantial “drag-along” business with
peripherals, software, and data communi-
cations, may well outweigh the risk of in-
creased competitive exposure to IBM.
. The Comten acquisition is clearly
consistent with this strategy, and a signifi-

LIMITED EDP STAFF THE PRIMARY INHIBITOR
FOR NEW APPLICATIONS IMPLEMENTATION

1%

(8% .

NEW APPLICATIONS DELAYED BECAUSE:

LIMITED EDP STAFF

COMPLEXITY OF IMPLEMENTING
ON PRESENT SYSTEM

HARDWARE CAPACITY TIGHT
(SLOW TURNAROUND)

INADEQUATE TRAINING/
SUPPORT OF USER DEPTS.

. CANNOT COST JUSTIFY

INEFFICIENT OPERATING
SYSTEMS SOFTWARE

Fig. 7

cantly high percentage of NCR sites show
plans to increase spending for teleproces-
sing equipment, cpu’s and peripherals.
How these spending plans compare with
IBM sites is indicated in Fig. 2.

The survey also shows that migra-
tion among NCR users to the 8000 Series
is progressing steadily; however, disaffec-
tion expressed by a still sizable core of
Century users may make the company
vulnerable here as long-term leases for
these machines elapse. Another key fac-
tor in NCR’s future success is the produc-
tivity of its sales force. Some 42% of re-
spondents rated the NCR sales force
inferior to that of IBM.

Among all users, the survey
showed surprisingly little interest in
AT&T’s proposed ACS service. In fact, only
13% of those polled expressed a slight in-
terest in using ACS, and a mere 9% said
they were very interested. What interest
there was in ACS generally came from
larger user organizations, specifically
those concerns having annual revenues of
over half a billion dollars.

On the other hand, nearly one-fifth
of 1BM respondents are now planning to
use or are using SNA, a move that ostensi-
bly was given impetus by the 8100 an-
nouncement.

Some additional findings from the
survey are shown in the accompanying
graphs.

—LM.
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Want 400-1600 Kbytes? Choose our SA801/
851 series. With the SA801 8-inch floppy,
you have a choice of 400 or 800 Kbytes in
single or double density, onthe same drive for
the same price. More than 400,000 of these
standard-setting drives have been specified
by OEM’s around the world. They know that
they can count on Shugart’s proprietary
read/write head technology to deliver media
life of over 3.5 million passes per track, and
head life of more than 15,000 hours. That's
headstrong performance. And the double-
sided SA851 drive gives you even more capacity.
It stores 800 to 1600 Kbytes using single or double
density recording. The 851’s proprietary Fasflex™band
actuator improves track-to-track access time to a fast
3 ms. There's also a programmable door lock and
“ write protect. The headstrong SA801/851.
Solid performers from the leader in floppy technology.

Thehea
Choose you

Moving up to 14.5-29 Mbytes? Check the SA4000 fixed disk drives.
They comein 14.5 and 29 Mbyte versions with the lowest
cost per Mbyte in their capacity range.
You can get an optional 144 Kbytes
. of head-per-track storage, too. And
. these newest members of the Shugart
./ family of high performance, low cost
disk drives use proven Winchester
head and media technology to en-
sure better data integrity and longer
trouble-free life. The Fasflex™ Il band
actuator reduces heat dissipation to
200 watts (typical) and requires no
field adjustments. The drives weigh
only 35 pounds, use only 5.25-inches
of panel space, and mount easily in a
RETMA rack. You can lower your
systems costs t00, because SA4000
drives can share a power supply with
" your floppy drives. The SA4000 fixed disk
drives. The head of the family in capacity
and cost/performance.




Need 110-440 Kbytes? The famous Minifloppy ™
is the right choice. The Minifloppy stores from 110
to 440 Kbytes in a package about half the size of
a standard floppy. We invented the Minifloppy
family just two years ago and there are already
well over 150,000 installed world wide.
Compact size, reliability, and lowest cost per
function are the reasons. Minifloppy drives have
the same headstrong read/write head technology
as their big brothers. The servo-controlled DC drive ‘
motor eliminates AC power requirements and the simplified

actuator with direct drive spiral cam gives you track-to-track access

as fast as 25 ms. The little drives offer the lowest heat dissipation of
any floppy drive and feature positive media insertion, write protect, and

activity light. Minifloppy. The original, and still the most popular
5%-inch floppy drive in the world.

rong family.
capacity.

The Shugart Family. Headstrong and proud of it. We're headstrong about our commitment to

our customers. This means supplying you with a family of highly reliable, low cost disk drives in the
quantities you need. And it means providing you with the best technical support and documentation in
the industry. But it goes deeper. Like maintaining in-house control over the design and manufacture of
100% of our floppy read/write heads. And the continuing iNvest- _ emmr————— N—
ment of financial and human resources in the development 7 29 Mbytes
of new products and the most modern high volume | ; -
manufacturing facilities in the business. This is the
, commitment that keeps our family growing.
Headstrong? You bet. And proud of it. Shugart
Associates Headquarters: 435 Oakmead Park-
way, Sunnyvale, California 94086 (408) 733-
~ 0100; West Coast Sales/Service: (408)
‘ 737-9241; Midwest Sales/Service:
(612) 574-9750; East Coast Sales/Service:
(617) 893-0560; Europe Sales/Service: Paris
‘ (1) 686-00-85; Munich (089) 176006;
Shugart products are aiso available off the
shelf from local Hamilton Avnet outlets

2 .Shugart

The Headstrong Company

145Mbytes
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THE DASD
DIAMOND MEANS
QUALITY SOFTWARE

When it comes to innovative, accurate, quality
software ... DASD shines. And the brilliance of our
software line is a direct reflection of our commitment
to develop efficient, accurate solutions for common
data processing problems. As a result, DASD has
.developed a library of practical, fully documented
software products.

Rea} ‘e,
quality ‘e,

is worth ‘e,
leaming more about. "¢,

Name %

Title %

Company .,
Phone .,
Address. %e

City State Zip— *e
Have a specific software need in mind? Please specify. e

<DAS

We offer one of the most comprehensive lines of
conversion tools available. Anywhere. Along with
equally important utilities specifically designed to aid
in conversion projects. In addition, we're constantly
developing new products to provide increased
proficiency and efficiency in typical day to day
operations. Data base file utilities. Simplified screen
mapping. Improved access methods. Toname a few.

And for one of a kind customer needs, DASD'’s
technical staff has total capabilities and much
experience in creating customized programs.

Of course, software development is just the begin-
ning. DASD also has a proven track record of
maintaining our software products. And we're so
certain of our consistent quality, that we confidently
encourage a low-cost, no obligation test evaluation.

Quality software. That's DASD. And that's why more
and more customers, including many Fortune 1000
companies, are finding real worth in the DASD
diamond.

DASD Corporation
Corporate Services Center
9045 North Deerwood Drive
Dept. DM25

Milwaukee, WI 53223

(414) 355-3405

PEOPLE/PRODUCTS/RESULTS

Atlanta ® Chicago ® Des Moines ® Detroit ® Hartford
® Houston ® Indianapolis ® Kansas City ® Los Angeles
e Milwaukee ® Minneapolis ® Omaha @ Philadelphia

® San Francisco ® Seattle ® Tampa/St. Petersburg

® Washington, D.C. :
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BEYOND
'DP: THE SOCIAL

IMPLICATIONS

*If to everything there is a season, then
midsummer is most certainly the sea-
son to sit by the ocean and talk of cab-
bages and kings and the social impli-
cations of technology. Also, we like to
check in with The Rand Corporation
now and then; the Santa Monica Pier is
across the street from Rand; and we
were able to entice three scientists to
leave the tank and continue thinking on
the beach.

Participating in the discussion
were Bob Anderson, head of the infor-
mation sciences department at Rand;
Steve Glaseman, a computer scientist
and lecturer on computer security and
social implications; Ray Pyles, a spe-
cialist on the organizational aspects of
computing systems; and Wendy Crisp,
articles editor of DATAMATION.

While it is important, and even
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pleasant, to muse on the potential im-
pacts of technology, the immediate im-
pact is sometimes disconcerting. After
waiting .nearly an hour to order the
lunch that followed our visit, we inter-
cepted the waitress. “Oh, we’re not
taking orders for a while,” she said.
“‘Our computer is down."”

DATAMATION: At The Rand Corporation,
you have already implemented programs
and systems that are in planning stages—
at best—in the commercial world. From
this advanced vantage point, what prob-
lems do you foresee? What benefits?
What are your concerns?

GLASEMAN: We have a shared concern
about the consequences of dramatically
increased availability of computational
power and communications resources to
the general public. We're concerned that

The technology is here;
the social awareness is lagging.

no one is paying sufficient attention to the
potential ramifications throughout socie-
ty.

PYLES: | don’t think there is a technologi-
cal imperative driving society as a result
of computers. We've had a long history of
introducing new technology—we certain-
ly, for example, wouldn’t accuse the type-
writer of fundamentally changing our so-
ciety. I am more comfortable with the
idea that technology is leading us into a
new society; that it will facilitate wider
choices which increase our ability to
adapt to our environment and our world;
that our society may use technology to
achieve a longer life, to survive longer.
GLASEMAN: Still, most of the research
I’ve seen, or been involved in, has ad-
dressed the issue of how to go about caus-
ing the technological changes and not
with anticipating the potential positive



and negative results. When we have com-
putational capabilities combined with
communications and can bind together
homes, groups, individuals—whether
they want to be or not—there is an in-
crease in the potential for abuse. The
point is: what are the regulatory issues we
ought to be paying attention to now?
DATAMATION: Can you give a scenario?
GLASEMAN: Within a very short time per-
sonal computers and the knowledge re-
quired to use them effectively will be ac-
cessible to a majority of the population.
When that happens we can expect major
increases in the number of computer ap-
plications, and in the rate at which they
are developed and distributed.
ANDERSON: Right now, a home computer
sitting there is isolated, sterile. It becomes
a different beast when it’s hooked into a
communications medium that allows it to
communicate with other home computers
or data processing devices. That is the

fundamental change coming about—all’

the technology is here, and it’s going to be
implemented very quickly over the next
20 years.

DATAMATION: When you say, “All the
technology is here,” would you be more
specific? That phrase is seldom clarified.
ANDERSON: Right. Well, publicly availa-
ble commercial data networks that allow
you to hook up the computer or terminal
are offered to almost anyone via a local
phone call. The major revolution will
come with AT&T’s ACS, and, for business-
es, 1BM’s Satellite Business System. Com-
munications capability makes a qualita-
tive difference. Sitting at my desk,
because I’'m on the ARPA network, I can be
in instant communication with colleagues
around the country, or around the world. 1
can log into The New York Times infor-
mation bank and look for articles on any
subject published in the last five years; |
can tap into the AP wire and have articles

filtered—Dby certain key words—for sub-
jects of interest. That link provides me
with orders of magnitude more capability
than I ever had before.

GLASEMAN: And, again, more potential
for abuse. I might want to access The New
York Times data base for a paper I am
writing. On the other hand, unscrupulous
individuals may also wish to discover the
rates provided by my insurance company
to certain groups of people—information
most likely kept in computerized form
and accessible to a determined technician.
PYLES: Let’s also explore the concept of
all businesses being highly interconnected
to each other and to the government as
well. Think of the potential for increased
regulation. As interdependencies grow
among businesses, small changes in one
business may ripple through the economy
and cause major dislocations at remote
sites. We're already so interconnected
with the world that what 20 years ago
would have been a remote event in Iran is
causing long lines at our gas stations and
enormous social upheaval and discontent.
Now, if | have a communications network
between all businesses over which I can
transmit 50 kilobauds, as soon as the reg-
ulatory agencies (who are currently una-
ware of it) become aware of it, they’re
going to start demanding more and more
data be transmitted to them on a daily
basis—or at least weekly—and they’re
going to start responding to this data by
fine-tuning the economy. . .

ANDERSON: Attempting to fine-tune. . .
PYLES: Well, that’s the whole point.
They’ll be able to fine-tune it as long as
the world is static and those interdepen-
dencies are well-behaved. As soon as
something dislocates—there is a strike at
a Ford auto plant or General Electric has
some problem acquiring materials—it
may instantly impact the economy. ..
ANDERSON: That’s one possible outcome.

But if enough foresight is given to the way
technology is used, there could be a differ-
ent branch in the road. The use of infor-
mation systems, for example, allows
greater decentralization. . .

GLASEMAN: There is also a potential sub-
stitution of technology for energy; to some
extent communications can replace com-
muting. The relative cost to a company of
furnishing someone with the necessary
communications equipment to work at
home, as opposed to establishing an office
for him in an expensive building, is an in-
teresting tradeoff with considerable soci-
ological implications.

PYLES: Some intermediate choices exist
now. I see a tremendous opportunity for
some dispersion of corporations to satel-
lite offices where people work three out of
five days a week. It not only saves in
downtown office space, commute time
and expense but it could provide a hap-
pier, more integrated working staff.
ANDERSON: Decentralization may be-
come necessary for a company to attract
the total staff it needs, particularly secre-
tarial and support services. If you can de-
centralize to the point where you are
reaching these people in the suburbs
where they live, and thus eliminating their
need to commute, you may be able to at-
tract them without inflating salaries. . .
PYLES: The problem is teaching ourselves
new habits, new ways of doing things,
rather than relying on technology alone.
Technology is not limiting; what is limit-
ing is the way we work together and the
way we do business. When social mecha-
nisms change, you’ll see fewer face-to-
face contacts. We've seen it already with
the telephone: . . ‘
GLASEMAN: The trend toward decentrali-

- zation to satellite offices has experienced

some social inertia; so far, it hasn’t repre-
sented a great cost savings. But as the cost
of fuel continues to go up—and apparent-
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ly it must go up rapidly and permanently
for any action to be taken; then, there will
be some social action. A Rand satellite
office located, for example, in the San
Fernando Valley north of here, might pull
ina large percentage of professionals who
live there.

PYLES: It also opens up opportunities for
handicapped people who, either because
of physical or social constraints, cannot
get out to where the jobs are.
ANDERSON: Just to show how close the
future is, already many people to whom
we make job offers ask explicitly about
the availability of home terminals as a job
benefit. Rand is probably close to having
to make a decision about a corporate poli-
cy on the availability of these terminals.
Some of the questions that have arisen
are: How are the communications costs
going to be covered? When terminals are
decentralized in homes, how do you han-
dle maintenance? How do you handle in-
surance on corporate equipment existing
in private homes? If we went to the inter-
mediate notion of a satellite office, we
could acquire a critical mass of equip-
ment to provide maintenance services for;
to provide insurance for; to provide cost-
effective training of personnel for. Sud-
denly, it’s a viable idea.

GLASEMAN: Education is also affected.
It’s already commonplace to sit in a class-
room and get a televised lecture that’s
been prerecorded. Now, some universities
have interactive, televised lectures, real-
time, where the instructor sits at a control
panel and the students, located in remote
spots, are tied in with communications
lines. If the student has a question, he
pushes a button and a light comes on the
instructor’s panel. The instructor can ei-
ther allow the whole “‘class” to hear the
question, or answer privately if the stu-
dent’s question is “What is going on, any-
way?” This interactive teaching could
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even bring a new dimension to foreign aid.
Consider that the Peace Corps spends
most of its time teaching people to farm
more efficiently or build water towers.
Consider training a few people and send-
ing them to a third-world country to be
the technological managers of an elec-
tronic system of mass education in the ap-
propriate language. It’s an informational
dimension whereby we are able to use the
technological capabilities we have devel-
oped to give third-world countries a
springboard. . .

PYLES: I'm uncomfortable with that idea.
For one thing, there is the subject of regu-
lations, such as limitations on bandwidth.
Then, there are real questions of the effi-
ciency of sending someone a cassette and
he’ll know how to build a water tower. . .
GLASEMAN: I'm not advocating sending
cassettes to people. I'm using this new
concept of teaching. . .

PYLES: You have to be careful to provide a
scheme to support the new technologies
without eroding the original culture. One
of the recent international innovations
has been the transistor radio. Here’s this
guy out in the middle of the pampas, a
cowboy, and he has his transistor radio,
and he listens to it all the time. The big-
gest problem has been that these cowboys
have been leaving their jobs and going
back into town to get new batteries. . . .1
believe the technological changes in soci-
ety will be very slow and incremental, and
that the elite in the industrialized coun-
tries will be affected first.

DATAMATION: What is now an education-

ally and economically elite will soon be-
come the technologically elite?

ANDERSON: There is no technological im-
perative for this technology to be used in
the same way by everyone. At Rand, in
our department, we recently installed
word processing equipment we developed
ourselves. In doing so, we realized that

about half the secretaries wanted to learn
more about the equipment, wanted to
have the challenge, wanted to master new
skills for greater compensation. There
was another group of secretaries who
were intimidated by the machines, and
who didn’t want to learn the technology.
We found that to use the equipment effec-
tively we needed a group of specialists
who concentrated on the text editing
equipment; the other secretaries handled
the traditional administrative tasks. All
parties are happy this way. We shouldn’t
see the world of the future as a place
where everybody has to live in a certain
way; rather, people can adapt the technol-
ogy to the extent they feel comfortable.
GLASEMAN: Productivity, careers, and so-
cial events should not be measured in
terms of the degree to which technology is
embedded. . ..

DATAMATION: [t still seems that people
who choose not to participate—such as
the secretaries who rejected the word pro-
cessing training—are relegating them-
selves to Nowhere City. Isn’t that really
the only choice?

PYLES: There are serious questions of so-
cial equity. For one thing who’s going to

pay for this widespread application of

technology? And who's going to gain? If
we build, for example, an electronic funds
transfer system, how will that affect the
person who lives in Watts or Harlem, and
who can’t afford the terminal and who
can’t get the plastic card?

GLASEMAN: Let’s consider for a moment
that some part of our taxes goes for imple-
menting technology for the betterment of
society. To what extent could we expect
complaints: “Look, give me back that
$25, and let me buy food. The hell with
the terminal.” It gets back to my main
point: we must anticipate the bad stuff
and see what structures we have now that
might ameliorate the new problems. You
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With the new Sperry Univac UDS 2000, you can capture
your data in its most efficient form. At its source. j

Standing alone or in a network, it makes distributed
processing work for you practically error-free. The reason is that
it’s easy enough for almost anyone to use. And smart enough to
handle a mistake. Make one, and the UDS 2000 won’t take it.

What it does take is more than one job at a time.
Fewer keystrokes. Less verification. And the input of any other
Sperry Univac system. Just about anyone else’s, too. Which saves
you a lot of data entry time. And money.

From its basic desk-size workstation, the UDS 2000
can grow with your business to as many as four workstations.
Each with a 9" display screen, a keyboard, and diskette drive. It’s
a perfect system for distributed processing.

What can the UDS 2000 do for you? Send in the coupon
and we’ll tell you.
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SPEFIRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION

Sperry Univac UDS 2000, Box 500, Blue Bell, PA 19424

Please tell me more.
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can’t really legislate the diffusion of tech-
nology. . .

ANDERSON: | hope not. For one thing, it
would be like putting a finger in the dike.
The technology is too dominant a force to
be channeled.

PYLES: The analogy is the atomic bombs
being created by Master’s degree students
in every physics department in the U.S.
You can’t prevent it. You can keep track
of certain critical materials, but you can’t
prevent it. Our society will just have to
adjust in some unforeseen ways. . .
GLASEMAN: Adjustments will be necessa-
ry, too, in such value concepts as privacy.
One of the great fears people have is that
their privacy will be invaded. There is, as
we all know, personal information we are
expected to divulge if we wish to receive
certain services and benefits—insurance,
for example. If we are increasingly re-
quired to divulge personal information
and if it becomes increasingly impossible
that that information be held private, per-
haps the social stigmas we attach to cer-
tain knowledge will go away; perhaps pri-
vacy itself will not be valued or
encouraged.

PYLES: | would hope that technology
would not so structure our society that
certain people, by virtue of the fact that
they want to keep their privacy, are ex-
cluded, disadvantaged...Computers
should be seen as a kind of intellectual
putty. We are not arguing for suppressing
the technology, but for exploiting its ca-
pacity for serving people who are not in
the mainstream.

GLASEMAN: The key is word is enhance-
ment: taking maximum advantage of
what technology does best and maximum
advantage of what a human being does
best, and developing a symbiotic relation-
ship.

ANDERSON: There needs to be more fund-
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ing to assess the potential impact of the
technology. Organizations such as Con-
gress’s Office of Technology Assessment
and the National Science Foundation
should not look at EFTS or electronic mail
piecemeal, but should raise the scope to
the entire issue of the integration of com-
puters and communications and the im-
pact on business and society—that should
be a'serious theme for the coming decade.
As the federal money becomes available
to create a more literate and learned dia-
logue, the knowledge will disseminate,
and will be enhanced by the market stud-
ies of private industry.

PYLES: Yes. The research shouldn’t be
limited to government. Business and busi-
ness combines should be funding projects
or ongoing programs. There’s no reason
why, for example, the National Associa-
tion of Manufacturers shouldn’t be re-
searching the subject. Beyond that, we as

-individuals should encourage our profes-

sional societies to take these issues more
seriously. And as dp professionals, we
should expand our own awareness, inves-
tigating and experimenting with new
ways to use these machines, ways that are
not so utilitarian. .

GLASEMAN: We have the opportumty to
take an early look at the broad implica-
tions, and to do something intelligent,
something structured, rather than fire-
fighting. .

PYLES: There have been some initial steps,
and we should mention them: Tony Oet-
tinger’s group at Harvard, the usc Center
for Futures Research, and the Institute
for the Future in the Bay Area. All have
done remarkable work; we are encourag-
ing expanding and capitalizing on that re-
search. *

ROBERT ANDERSON is the head of the
Information Sciences Dept. at The -
Rand Corporation, Santa Monica, Cal-
if. His primary research centers on the
application of artificial intelligence
techniques in making man-machine in-
terface more natural and more easily
tailored to individual preferences. He
has been an AcM National Lecturer and
adjunct associate professor of com-
puter science at USC. Anderson re-
ceived his Ph.D. in applied mathemat-
ics from Harvard Univ.

STEVE GLASEMAN is a computer sci-
entist at Rand with primary responsibili-
ties in the fields of command and con-
trol, computer security, data
communications,. and software engi-
neering. He has lectured on computer
security and the social implications of
computer technology at Cal State
Univ., Northridge. Glaseman holds an
MS in- computer systems engineering,
and currently is a doctoral candidate in
the Rand Graduate Institute for Policy
Studies.

RAYMOND A. PYLES has designed,
built, and evaluated prototype decision
support systems that aid in scheduling
managers and training course design-
ers; he has also performed studies in
warning communications systems, and
in command and control. Pyles has an
MS in systems engineering, and is now
a doctoral candidate in the Annenberg.
School of Communications at the Univ.
of Southern California.



Talos...the best buy
in Digitizers.

Extensive
Sglection.

k Y

We know that digitizers are used for
many projects (from tracking icebergs
to mapping to radiology to CAD/CAM).
That’s precisely why we've developed
the most extensive line of digitizers
available. Active surface areas range
from 11" x 11" to 44" x 60" and are
offered with capabilities for Backlight-
ing & Rear Projection in addition to our
rugged solid surface.

We've Got Smarts...

Our “SMART” option is actually a
microprocessor in a digitizer. Some of
the functions selectable from the mov-
able menu include distance, area, and
volume calculations, coordinate transla-
tion, independent X, Y, scaling, and
origin relocation as off-line functions,
saving valuable computer time.

Quality
Construction.

ceme

Our pens and cursors are built with
sturdy aluminum for durability. The
digitizing surface is solid and not sus-
ceptable to magnetic fields, temper-
ature, humidity, noise, or age.

For more information,
write to the
dependability people at

balos

TALOS SYSTEMS INC.
7419 East Helm Drive
Scottsdale, AZ 85260

(602) 948-6540

Dependable
Perfmnce.

We design, build and inspect each Talos
digitizer to the highest quality stand-
ards in the industry. Before any digi-
tizer meets our approval it has been
run under operating conditions for at
least 96 hours while over 50 control
functions are tested. Our highly trained
staff checks and re-checks resolution
and accuracy. 1000 lines per inch is

- standard at Talos — and remember
the higher the resolution the greater
the potential for accuracy.

TALOS SYSTEMS INC.

Progress in Technology ¢ Quality in Products
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Just look beneath
the surface and youll see why
JermiNet printers like the 200 line

General Electric TermiNet 200 matrix
printers will run and run and run. Because
these are the printers built for the rugged
demands of a 100% duty cycle.

Every one—line printer,
KSR, RO, ASR and MSR—is
engineered from top to bottom,
inside and out, with
materials and components
that will keep them on-
line longer.

Take a look for
yourself and you’ll be
just as convinced.

“ 5

““Tough’’ doesn’t do
the design justice

Start with the base. It’s a heavy-duty,
thicker-gage metal base chosen for the extra
stability it gives the entire printer. So no
matter how often you move or handle our
printers, printhead alignment and print qual-
ity will not be affected.

Notice how little hardware and how
few moving parts there are. You know that
means fewer problems, less downtime and
more productive work time.

Check out the housing, too. It’s.
molded from NORYL® thermoplastic resin.
A material long recognized for exceptional
impact strength, dimensional stability and
heat resistance. All of which means Termi-
Net 200 printers are exceptionally resistant
to scratches, stains, cracks and mars.

TermiNet 200 MSR (ASR also available)
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A printhead that
won’t quit on you

Everything about our matrix printheads
says they won’t have the problems most
printheads do.

First of all, their head life is at least
100 million characters. Under test condi-
tions, in fact, our matrix heads have even
exceeded 300 million characters.

One reason: they’re molded from a
very tough plastic selected for its excellent
dimensional stability and impact strength.
The bottom line? Wires that won’t wear out
prematurely. And longer printhead life.

Another reason: a unique bronze-filled
plastic insert that enables the printhead to
maintain high print quality longer.

And, unlike ordinary printers, ours has
a straight-wire printhead design. There are
no curved wires or jeweled guides to create

friction, impair character resolution or wear

_out quickly.
Servo motors
cause fewer problems
That’s why, instead of conventional

steppers, we opted for individual D/C serv
motors to drive the printhead and paper

GENERAL @D ELECTRIC
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live such long, productive lives.

handling systems. As a result, operation is
much smoother and more reliable. Plus, the
motors last longer. In fact, test motors have
undergone over 20 million reversals without
a single failure.

Need further proof?

Look at the printhead carriage. To pre-
vent friction and lubrication problems, it’s
mounted on graphite bearings. Not ball
bearings. Result: the carriage moves more
smoothly and the life of the printing system
is extended.

If you’re still not convinced TermiNet
200 matrix printers are built from the inside
out to keep on running day after grueling
day, let us prove it to you. Write today to:
General Electric Company, TermiNet 794-
39A, Waynesboro, VA 22980.

TeriiNet 200 KSR



Maybe we should act our age.

But even though were a dlgnlﬁed eleven
~ years old, we can't help feehng v1gorous and
o enthumas’nc Even cocky.

Century Data Systems-was born in 1968 asa

sharp little company making great big disk drlves
CalComp thought so, too. In- 1974 we
fdropped our name in favor of theirs.
_ Since then we've gained the experience and

storage 1ndustry

~ Now it’s the begmmng of anew Century
We ve gained Xerox as a parent. Our old name
is back And W1th 1t a whole new splnt

WE FEEL LIKE

. maturity necessary to make us a leader in the mass‘

'Splrlted people. and super new product

1farn1hes like Marksman and Hunt T

And the Trident family of proven rehable 7'

- mamtamable disk pack drives

Plus the‘wzll and wherew1tha1 to meet

To see what new and exciting thmgs we have
in store for you just give us a call. .

Itll make you feel like a new person.
 Century Data Systems, 1270 N. Kraemer
Blvd., Anahelm CA 92806. Phone (7 14) 632 -7111.

CenturyC Iet‘a’Systerdnsi
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'20-m1cromch head ﬂymg he1ght
Low flying Wmchester technology isn't new,

of course.

 Butthe technology necessary to brmg 1t to the

i m1cro/mm1 marketplace sure is. ;
Attaining and maintaining

tolerances for accuracy like this

~while keeping the price down

‘ .requlres an all-out commltment

of talent and resources. '

.~ The ultra-clean room fac111-

 ties alone mind- boggle the unini-

tiated. Marksman units are

: assernbled and sealed in a room

- so clean that excessive hand

~_movement is prohibited because it creates

five times the contarmnatlon of normal
: movement .
. Century Data has made the comrmtment
fsolved the problems, kept a lid on the price,
andis delivering Marksman products hke '

~never before.

, If others are makmg you prormses for
the future maybe you should take them

 witha grain of salt (roughly

600 times taller than ou
: }head ﬂylng height).

' "Da11y productlon a

up, up and away.

- Ifyou think were
- making a big produc-
tion out of the Marksman,
you're absolutely right.

MARKSMAN HEAI

Marksrnan product is bemg dehvered nearly
as fast as orders are processed. Less than 30
~ days ARO.is commonplace. =
_ When it comes to Winchester promlses
- ~ Century Data
~ delivers today.

J-.OOOOZ inches




Storage capacities going sky high, costs That leaves you very little to do to put the whole ‘
dropping to micro level. system on-line. ' .

The Marksman offers h1gh—capa01ty storage . It fills tall orders five ways

at low prices. Its rock bottom cost-per-megabyte, " You can order the Marksman plain or with
- dlong with access times only half those of conven- everything on it.

tional storage, make it an ideal alternative to flop- e :

pies and other low-end memory products.

2 New bullt-m mterface

' and 1ntelhgence :

Capac1ty per ‘ iy j
spmdle /

. L 5. With cabinet and
- We're currently shipping both 10 MB and . ~ power supply.
,20 MB versions, with a 40 MB model r1ght on s e
- their heels and even more to come.
Pricing for the 40 MB Marksman is under ,
o $l8OO in OEM quantities —actually less than
- projections on rumored smaller competmve units
- which will someday have only one- fourth the o
capa01ty f :

See it tower over compet1t1on L
- This Winchester is loaded. High rehablhty :
Low price. Quick dehvery Wlde varlety of capac-
1t1es and options.
r i S - Don't wait. Contact us today for all the facts i
ngh mtelhgence. room to grow e ~ Century Data Systems, 1270 N. Kraemer
' To save you interfacing time and money, one o Blvd Anahe1m CA 92806 Phone (714) 632 7111
Marksman model comes with a built-in micro-

‘processor-based controller/formatter. It contains - -
~many of the interface and overhead functionsnor- e
- mally relegated to the custom controller and CPU : e

Century Data Systems -

A Xerox Compan
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AAnnouncing...
TIME’s 5th Special Section
on New Office Technologies

A Special Advertising Opportunity
for Manufacturers of
Business Equipment and Furniture

- PﬂﬂTNEﬂSOPROFIT

Sponsored by the International Word Process-
ing Association, Partners for Profit will show how
low cost automation of words and data can
result in increased profits today for all sectors of
business, large and small.

Arthur D. Little has assembled a panel of eight
well-known authorities as contributing editors
including Frederic Withington, Martin Ernst and
Dr. Vincent Giuliano.

Twice as Big, Twice as Effective
Partners for Profit/Part |, scheduled for the
November 12, 1979 issue of TIME B, will discuss
specific applications in your major end user tar-
get markets: small business... professional and
service areas...health and education...retailing
...communications...and more.

~ Part Il, scheduled for the March 3, 1980 issue,
will concentrate on people and productivity.

"How your customers, working with you, can

bring new systems on line successfully ... over-
come people resistance...train their personnel.
Over 1,600,000 executive decision-makers
will see each section of Partners for Profitin TIME
B. TIME’'s famous demographic edition is the
biggest and the best all business buy around.

Special Benefits, Special Savings
Partners for Profit offers an ideal advertising
environment with these added benefits for all

advertisers, FREE of charge: You'll receive:

« valuable new sales leads generated by two
postpaid reader service cards (computer-
ized weekly updates)

* a confidential analysis of responses to your
advertisements

+ a demographic/geographic analysis of sec-
tion respondents including the results of a
follow-up mail questionnaire

« full color reprints to send to dealers and pro-
spective customers

* reprints of Partners for Profit will be distrib-
uted to IWP members

In addition, advertisers in Parts | and I Wl” real-
ize special savings on all space units. For further
information contact your local TIME sales repre-
sentative or call Charlie Craig, Business Equip-
ment Supervisor, at (212) 841-2831.

TIME

PUT TIME B TO WORK FOR YOU
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avings

Statement.

Announcing
major savings
onTIs
820 KSR.

Here’s a statement
that’s sure to rate high in-
terest. TI has just lowered the
cost for the OMNI 800* Model
820 KSR impact terminal.
Now, the impact termi-
nal that offers you more fea-
tures as standard equipment
is yours for less. So, you can
capitalize on the 820’s speedy,
150 characters-per-second
printing and quiet, less-than-
60-decibels performance.
And you can profit, too, from
such user-oriented features
of the 820 as the L.E.D. Ter-
minal Status Control panel,
. Answerback Memory and its
legible five-copy printing ca-
pability. The 820 offers these
standard features and more
at substantial cost savings.
At TI our prices are con-
stantly taking a turn for the bet-
ter. It’s part of our philosophy.

Through inno-
vation and technology
we are continually stream-
lining our manufacturing and
production methods, reducing
our costs while maintaining
our quality standards, and
passing on those cost savings.
Producing quality, inno-
vative products like the 820
KSR impact terminal is what
TTis dedicated to. And TT's
over 200,000 data terminals
shipped worldwide are backed
by the technology and reli-
ability that comes from over
30 years of experience in the
electronics industry.
Supporting TT’s data
terminals is the technical
expertise of our worldwide

“service dispatching and field

. cost, contact the T1 sales office

vice engineers.
And TI-CAREf, our
ationwide automated

service management informa-
tion system. That’s why TI
has been appointed
the official comput-
ing company of
the 1980 Olympic
Winter Games.

If you would like more in-
formation on TI’s lower 820

Xlll OLYMPIC
'WINTER

nearest you, or write Texas
Instruments Incorporated,
P O. Box 1444, M/S 7784,

Houston, Texas °
77001, or phone /]
(713) 937-2016.

TEXAS INSTRUMENTS .

INCORPORATED

) *Trademark of Texas Instruments {Service Mark of Texas Instruments Copyright © 1979, Texas Instruments Incorporated

TEXAS

INSTRUMENTS.

We put computing within everyone’s reach.
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PIECING

TOGETHER
THE DATACOM
INDUSTRY

by Richard A. McLaughlin, Senior Editor

Samuel F. B. Morse started it all in 1832
when he conceived the idea for the tele-
graph: “If the presence of electricity can
be made visible in any part of a circuit, I
see no reason why intelligence may not be
transmitted instantaneously by electrici-
ty.” Within 20 years, Western Union was
formed in Rochester, New York; its busi-
ness was to carry messages in coded form
from one person to another over a private-
ly controlled but publicly accessible net-
work.

Then, in 1876, at the U.S. Centen-
nial Exposition in Philadelphia, Alexan-
der Graham Bell’s talking machine was
exhibited. Before a decade had passed,
the Bell Telephone Co. had been founded;
it, too, was in the business of carrying
messages from one person to another, but
this time the messages were in voice, as
well as coded, form.

Next, an evolutionary step not rec-
ognized by too many people. In 1940, dur-
ing a meeting of the American Mathe-
matical Society at Dartmouth College in
Hanover, New Hampshire, Dr. George
Stibitz read a paper on the relay calcula-
tor which he had developed at a Bell Tele-
phone Laboratory in New York City. At
the conclusion of his paper, he demon-
strated what his machine could do—by
addressing it from Hanover through a tel-
etypewriter connected to a telegraph cir-
cuit. It was the first time a coded trans-
mission sent over a network was not
intended to be received by another person;
this time it was for a data processing
machine. '

After that, the developmental
steps of the communications industry
came in such rapid progression that sever-

al major milestones were not even recog-
nized as they were passed. One big
enough to be noted occurred in 1969,
when, for the first time, as a result of the
Federal Communications Commission’s
1968 Carterfone decision, a message
could be put into a network through a de-
vice that was not manufactured, installed,
or controlled by the network operator.
Once that step had been taken, it was not
a new company that was formed, but an
industry. '

At the close of busipess in 1978,
that industry—what we call the “data
communications” industry—had had 10
years to develop. . .the time has come to
give it a thorough examination.

But what to examine, what to in-
clude? Although even the FCC has not yet
been able to define this entity to which it
played midwife, publications and editors
can rush in where federal commissions,
courts, and Congresses fear to tread. So,
in order to make a first attempt at mea-
suring this fledgling’s growth, we will de-
fine the industry—define it as all the
hardware and all the services that operate
on our coded message as it travels be-
tween a terminal or terminal controller
and the computer to which it is addressed.
There probably is a better way to limit it,
but this definition will have to serve until
wiser men define it more precisely.

Several things live in the no-man’s-
land where, in the next decade, iBM and
AT&T will fight their battle: modems and
multiplexors, network and node control-
lers, communications lines and channels,
computer front-ends; plus other pieces,
including test and measurement equip-



ment especially developed for data, and
audio response units that act like front-
ends. .

MODEMS AND ..The first object a
MULTIPLEXORS piece of data en-

counters usually as it

leaves the terminal is
some device to allow it access to the net-
work. Here, also, the independent manu-
facturer of data communications equip-
ment first confronts AT&T competition,
but the competition is not as keen as a
frightened independent might at first be-
lieve. Bell admits to over 400,000 data
sets of its own on private line and public

networks, plus another 240,000 or so Da- -

ta Access Arrangements. The best esti-
mates for the total population of these an-
imals suggest that,
independents have at least as many units
installed as Bell does, and may be current-
ly shipping at a rate up to nine times the
rate of new Bell installations. (Our
sources peg the size of the combined mar-
ket between $220 and $290 million for
1978.)

Bell makes a great deal more mon-
ey doing it, since each new installation is

. an addition toits rental base rather thana

one-time sale, but prospects look encour-
aging for the independents.

Multiplexors fall 'way over on the
independents’ side. The 1978 market is
estimated at $40 to $60 million for the
independents. Due for an increasing share
of this pork barrel are the time-division
multiplexors (TDM’s) and statistical mul-
tiplexors. There will be some blurring of
the lines, too, as the smart multiplexors
take on functions we now ascribe to node
controllers.

The real market for multiplexors is
relatively easy for an independent to enter
because it is highly concentrated: as much
as half is confined to the remote dp service
firms; a third is U.S. industry and govern-
ment combined; and the rest is exports.
There simply are not many users who can
realize sufficient financial advantages
from high density line sharing over public
networks—or even in-house—to be able
to afford a multiplexor. The average user
settles for modem splitters, port conten-
tion units, or new microprocessor-based
network/node controllers.

In a sophisticated
network, the next
box the data stream
sees is a node con-
troller. Now, when is a network controller
not a computer front-end? One answer is:

NETWORK/NODE
CONTROLLERS

together, the

when there is no host computer nearby.
Or, when the communications box is only
loosely coupled to the nearby cpu. Be-
cause “loosely” is up for definitional
grabs, some manufacturers class part of
their output as front-ends and part as net-
work controllers, even though the boxes
look identical sitting on the shipping dock.

The big players here are Comten and ccl. -

COMMUNICATION The realm of the
CARRIERS carriers is one of

microwave, satel-

lites, copper lines,
and submarine cables. It is populated by
six major, overlapping classes: the com-
mon carriers that provide telephone ser-
vice; the international common carriers;
the domestic record carrier(s) that han-
dles(s) things like telegrams; the interna-
tional record carriers; the satellite carri-
ers; and the specialized carriers such as
packet network operators.

Although the FCC is busy opening
these classes to increased competition, the
current positions are well known: Bell and
the independent telephone operating
companies for domestic common carriers;
ITT as the international common carrier
of note; Western Union Corp. as the pri-
mary domestic record carrier; ITT
Worldcom, Rca Globcom, Western Union
International, TRT, and FTC as the inter-
national record carriers; American Satel-
lite Corp., Western Union, RCA Amer-
icom, and Communications Satellite
Corp. as the airborne carriers (Comsat,
however, does not sell its services directly
to the public); and operators such as
Tymnet, Telenet, MCI, and others in the
“specialized” group.

The carriers pull in a great amount
of money for carrying data. Still, what the
carriers take in cannot be as large an
amount as we have imagined. The 5% to
7% figures often quoted for the carriers’
share of the data communications indus-
try have never been well defined, and we
now believe those numbers may include
Telex and TWX services, which are person-
to-person communications and therefore
do not fit our definition of data communi-
cations. Facsimile isn’t data either, nor is
tv or broadcasting, whether done in digi-
tal form or not.

In short, the bulk of today’s com-
munications business is still one of carry-
ing voice. It won’t always be that way,
however. There’s a reason for IBM to want
to be in Satellite Business Systems, Xerox
in XTEN, and others to stake out turf—
and the reason is business communica-
tions: electronic mail, digitized voice and
images, office automation, teleconferenc-

ing, and more. Business communications
is the future for 1BM, Xerox, the telephone
companies, Western Union, the business
system manufacturers, and many others.
That’s why the jockeying for position;
that’s why Computer Inquiry 1I; that’s
why the new Communications Act activi-
ty. That’s also why the data communica-
tions industry, although presently a $2 to
$3 billion midget, demands so much at-
tention.

SBS, if allowed to fly at all, won’t be
operational until 1981, and XTEN wasn’t
around for 1978 business. All other major
carriers that sell to the publicare included
in our roundup. Since none yet split out
revenues by data versus voice, the num-
bers presented are our best estimates. We
looked long at AT&T, especially after see-
ing we hadn’t hit the magic 5% to 7% slot,
but once satisfied, we used its marker asa
scale against which to measure the others.

COMPUTER
FRONT-ENDS

.Coming in from the
transmission medium,
the piece of flying data
» may find a multiplexor,
modem, and network controller in its path
to the cpu. Then it comes to the comput-
er’s front-end, and here we admit to hav-
ing our biggest problem in sizing the com-
panies and the market. The problem is
that computer makers don’t want anyone
to see how many, or how few, front-ends
they are selling. The numbers are surely
smaller than we expected to find.

We took our best shot at figuring
the sales of mainframes over the year,
checking computer census figures and
published revenue data, estimating how -
many front-ends go out per cpu (it isn’t
one-to-one), figuring average costs, and
doing a lot of math. As in figuring carrier
revenues by looking most closely at AT&T,
we carefully analyzed 1BM and applied
some rules of thumb and market percent-
ages to help us home in on the others. Yet,
we are printing the estimates with our fin-
gers crossed. . :

Note that minicomputers with da-
ta communications software have not
been included.

The final slice of the pie is a
mixed one, and includes im-
portant vendors and some
critical equipment. Here, for
example, we’ll find instrumentation for
monitoring data lines. We have excluded
those products that work perfectly well on
analog transmissions, like oscilloscopes
and their modern pocket-sized equi-
valents, and recounted only that gear

ETC. &
OTHERS
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THE TOP 50 U.S. MANUFACTURERS
IN THE DATA COMMUNICATIONS INDUSTRY

Estimates
DATA
TOTAL DATA COMMUNICATIONS PERCENTAGE .OF DATA COMMUNICATIONS REVENUES
COMMUNICATIONS PRODUCT ' ATTRIBUTABLE TO MAIN PRODUCT CATEGORIES
: REVENUES REVENUES NETWORK/NODE COMPUTER MODEMS/
RANK  COMPANY - $K (% of total) CONTROLLERS FRONT-ENDS MULTIPLEXORS OTHER

‘Burroughs -
‘Computer Communications

Plossey
Gandalf Data
‘Combata

Wavetek

' Harvey Hubbell - " 81967
Datasiream Communicatlons 081,800 30% 45% 20% 5%
Carterfone Communications i 8 0% 0% 100% 0%
< Omnitec Data . ' 1 0% oo 0% 0%
-+ Digital Communlcations A 1 30% 25% 40% 5%
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Estimates and Reported Data

TOTAL 1977 TOTAL 1978 TOTAL 1978 NET
U.S. REVENUES REVENUES REVENUES INCOME (LOSS) NUMBER OF FISCAL
$K EMPLOYEES YEAR END -0t

(% of total) » $K $K
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PIECING TOGETHER...

which, without dp transmissions, would
have no useful place in life. In other
words, we’ve eliminated devices that mea-
sure electronic functions and left in those
that look at message content.

Also stashed in this section are
tech control centers and their equipment.
Not too many years ago, network analysis
was left to the phone companies, some-
times with less than desirable results.
Now, very large users have their own cen-
ters for fault-tracing. They also have their
own mechanisms for patching lines to-
gether or putting spare modems on line.
Sometimes these “mechanisms” resemble
the patch panels we used to wire tab
equipment (we called it “programming’’),
but if the product is anything over that
level of sophistication, it’s probably in this
category. '

"~ Unexpected entries are the prod-
uct lines of Cognitronics, Wavetek, and
Votrax: audio response units, clearly in-
tended for communication with a person,
but clearly not intended for person-to-
person communications. Many of these
products are sold to phone companies (es-
pecially those from Cognitronics) and
used in non-dp applications, so they are
not counted as revenue producers in the
data communications industry. For those
that do perform dp application tasks, this
category is the best place to roost.

. Excluded from this survey is any-
thing that smacks of telephony, anything
that wouldn’t have a role to play if all data
died tomorrow morning. Number one on
this list is the PBX, even thie programma-
ble variety. (We can afford this exclusion
for 1978 business listings, but not for
much longer, as PABX’s are expected to
blend and become one with network/node
controllers and multiplexors.)

Also out in the cold is any product
or service either not offered to or not of
much interest to the general public—sat-
ellite modems and telephone switching
gear (even if digital), and the products of
such companies as California Microwave,
Earinon, and the component makers.

LUMPING Although every reasonable
ITALL precaution has been applied
in its assembly, neither the
whole nor the parts of this
examination come with a guarantee.
Some figures are clearly to be more trust-
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 Carriers
Te%

THE SIZE OF THE SLICES

front-ends 10%

network/controllers 1% .

modems/multiplexors 9%

other 4%

alone is 56% of the total pie.)

The aggregate product and service revenues for the companiels presented here plus
those of 14 more second-tier firms lead to the above estimates for the industry’s
proportions. As suspected, the carriers have most of the business. (Ma Bell's share

ed than others. We are quite certain of the
accuracy of figures for publicly-held com-

panies doing business in one nicely de- -

fined category, as is true of many modem
makers. We are less confident in some re-
sults for privately-held companies, even
those that confided in us, or for publicly-
held firms that don’t segment their busi-
ness operations in financial reporting.

Still, the numbers are correct in
their proportions if not in their absolute
dimensions. Together, they represent at
least the bulk of what is out there between
the terminal controller at one site and the
cpu at another.

In many cases, the figures are
smaller than we felt comfortable with, but
they stood up to some tests of reasonable-

ness, and so they are left for inspection.
All the companies were polled for the da-
ta, and the estimates either discussed with

them or returned to them for verification

—but we don’t pretend that they all coop-
erated.

How big is it all? The collected
revenues of the firms analyzed here come
to $270 million for modems and mul-
tiplexors; $32 million for network/node
controllers; $2,392 million for the carriers
(leaving out Comsat, to avoid double-
counting); $305 million for front-ends;
and $114 million for “other”; a total of
$3,113 million. Not very big yet, but
watch this space for future expansion.

See what you started, Sam? 3%

SOURCES

In addition to hundreds of annual reports,
10Ks, and reports filed with the Fcc, the
following sources were used in compiling
this report. Not all of them were used in
developing estimates, but all provided
useful background and are gratefully
acknowledged:

Arnold Bernhard & Co., Inc., New York,
Value Line Investment Survey

Bache Halsey Stuart Shields Inc., Mass.,
Institutional Researchers

Berglund & Smith, New Jersey,
Consultants in Data Communications

Computer Intelligence Corp., La Jolia,
Calif., Computer Census Data

Dun & Bradstreet, Inc., New York,

Institutional Researchers

Federal Communications Commission,
Statistics of Communications Common
Carriers '

Frost & Sullivan, Inc., New York, Market
Researchers :
Martel Firing & Associates, San
Francisco, Data Communications
Industry Consultants

Montgomery- Phister, Jr.,, The Santa
Monica Publishing Co., Santa Monica,
Calif., Data Processing Technology and
Economics

Telephony Publishing Corp., lil.,, U.S.
Business & Residential Telephones
current statistics & future growth *




THE MANUFACTURERS

In most cases, the manufacturers are listed under the name by
which they do their audited financial reporting. Often this is the
name of a parent company, and thus “Federal Screw Works” is
listed instead of “Votrax.” In cases where a subsidiary name is
listed instead of the parent, either the parent was not a U.S. firm
(as in the case of Milgo and Vadic, which are considered sepa-
rately), or the subsidiary provided the information directly, or
we had a better handle on what the subsidiary was domg than we
did on the parent.

The reporting was done on a fiscal year basis, where a compa-

1. International Business Machines Corporation
Armonk, NY 10504
(914) 765-1900

IBM’s revenues from 370X front-end processors alone make it a
giant in the data communications industry. If all goes well for
the firm’s efforts in Satellite Business Systems, it may become a
carrier as well. And no matter what happens in the courts or
before the Federal Communications Commission with SBS, in a

few years its programmable PBX’s may also be found in the data .

communications column. For now, the 370X product line alone
musters revenues of an estimated $144 million. (Modems don’t
add much.) Less than 1% of 1BM’s total business, the figure is
enough to rank IBM at the very top in this industry, too.

2. Motorola, Inc.

Motorola Center, 1303 E. Algonquin Road, Schaumburg, -

IL 60196
(312) 397-5000

In 1978 Motorola celebrated its 50th year, and what seems like v

its 50th encounter with the data processing and data communi-
cations industries. It acquired Codex in 1977, and Universal
Data Systems in December 1978. Both companies have been in
the data communications industry: Codex with modems, mul-
tiplexors, and network processors; Universal with modems and
data transmission test equipment. Both are largely buried within
Motorola’s consolidated accounting systems by now, but we’d
estimate Codex’s 1978 revenues at $60.2 million, and UDS’ at $6
million. .

3. Racal-Milgo, Inc.
8600 N.W. 41st Street, Miami, FL 33166
(305) 592-8600

Like Cable & Wireless, and like Plessey, Racal Electronics Lim-
ited is placing the British flag on U.S. turf through acquisitions.
Milgo joined its camp in 1977. The firm has been around since
1955, and currently makes its markets in modems (medium,
high-speed, wide-band, and short-haul) and in network diagnos-
tic equipment. Its business revenues for 1978 is said to be $63
million. (1979’s, as of March 31, should be $80 million.)

ny’s reporting cycle is different from the calendar year. In an up-
market like this one, such reporting can work to the disadvan-
tage of some firm’s rankings, as they are reporting revenues from
an earlier, less productive period. (Univac is a case in point.)
Business done in a fiscal year which ends on March 31, for
example, is for sales through March 31, 1978—a year ago.

Finally, some companies are reporting negative incomes—we
urge caution about classing these as “losers” in any way; they are
probably pioneers instead, spending money on development and
staking out new market territories.

4. Comten, Inc.
1950 W. County Road B2, St. Paul, MN 55113
(612) 633-8130

Very few companies presently make more money in data com-
munications then Comten does. Those that do, like IBM and ATT,
are giants that obtain only a small portion of their revenues from
data communications, while most of Comten’s funds come from
this industry. Started in 1968 with seed money from the software
house Comress, the company was originally called Comcet but
was forced to change its name due to confusion claimed by Com-
sat, the communications satellite firm.

The offspring later became more successful than its parent,
and Comress was folded into Comten; thus, computer perform-
ance measurement products and software remain a portion of
the firm’s line.

The last year for which an annual report will be issued was
1977, as the firm is being acquired by NCR. Business figures for
1978 have been released, however, and they show a $2.4 million
one-time cross-licensing payment from I1BM which has been in-
cluded in our estimate of $46.6 million for data communications
revenue. '

5. General DataComm Industries, Inc.
One Kennedy Avenue, Danbury, CT 06810
(203) 797-07 11

General DataComm now claims to have the largest product base
in the industry, to be shipping more data sets than any other two
companies combined (including Western Electric, Bell’s own
supplier), and to being the principal supplier of data sets for
Canada. It also claims to have 25% of the low-speed modem
market. Not bad for a company that started in 1969.

It makes modems, multiplexors, network diagnostic equip-
ment, and test equipment, and those products brought in over
$31.1 million for GDC last year.

6. Paradyne Corporation
8550 Ulmerton Road, Largo, FL 33541
(813) 536-4771

Paradyne has been in the industry since 1969. Its product line
includes modems (medium-speed, high-speed, wideband, short-
haul) plus end-to-end data communications systems that replace
270X/370Xs and make remote terminals look like local per-
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REPORT NO. LL52078101

FAKT NUMBER
Next Assembly
CONNECTOR WIRE
2800186001
CONNECTOR,NO PrL
0275000-717
PHOSPHOR P11
CONNECTOR,NO P/L
0275000-717
INSULATOR 6LASS
2800186-001
POST MATRIX
0275000-717
BRACKET PLATE
NECK TUBING
2800384 -001
0275001905
BULE 7IN
275000-716
IMPLOSION CAP
0275001-830
0275000-719

£:275000-630

L2 ?5000-631

L275000-639

DESCRIPTION

MASTER WHERE-USED LIST AS OF 03-23-79

SCH U/M
Description
£C
PRE-MATRIX C?6
PC
GUN ASSENBLY
a1
e
GUN ASSEMBLY

PRE-MATRIX €76

GUN ASSEMEBLY

BULE ASSEMBLY

TUBE €3045A

BULB ASSEMBLY

TUBE ASSEMBLY
HMATRIX
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FAB  UNIT COSY
Gty per Unit

P~REV
Project

LEAD  P/U  E-REV
Ext Mat Cost
81 $.000 34 M A
1 $.000
33 s.onn S5 K 8
SORE ’ 5.000

Fab/Bkg P/U

TuBE 33 0 1

TUBE 33

g

12 9L

LC I

57 2K
45
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DATAGRAPHIX NEW

Unretouched photo
shown 2/3 actual size

TERMINAL

CONVERSATIONAL
WITH FULL 132-COLUMN LINE CAPABILITY.

Take a close look at the
latest addition to our family
of terminals. It ends 80
column squeeze and offers
unequaled character quality
at a moderate price.

A closer look reveals the
exceptional clarity of the
DatagraphiX Charactron®
shaped beam tube images.
The crisp character quallty
is created by dlrectmg an electron beam through precise
characters, etched in a matrix, onto a high resolution,
phosphor coated face plate. The resultis hours of comfortable
viewing.

Unequaled performance comes right along with it, too.
The Model 132-1™ features the benefit of DatagraphiX years
of advanced microprocessor technology which makes it one
of the most cost-efficient conversational display terminals

The Model 1321 offers:
Bright, high-resolution, flicker-free display

ASCII 96 displayable upper and lower case character set
3168 Characters in 24 lines

132-column status line as 25th line

132 Tabbing positions

Column counter for cursor posmon in status line
Keyboard set-up of terminal opera’uon

11-key numeric pad

Cursor controls with host sensing and addressing
Dual intensity

The Model 132-1. Seeing is believing.

You Are Cordially Invited To Inspect Our New Model 132-1
Conversational Terminal With Full Column Line Capability.

| /7 /e 2

a General Dynamics subsidiary

P.O. Box 82449 /San Diego, California 92138/Phone (714) 291-9960 Ext. 481

DATAGRAPHIX® AND CHARACTRON® ARE REGISTERED TRADEMARKS OF DATAGRAPHIX, INC.
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ipherals. One of the bigger names in the business, its 1978 reve-
“nues‘ ran $25.9 million.

7. Rixon, Inc.

2120 Industrial Parkway, Silver Spring, MD 20904

(301) 622-2121

Rixon is one of the truly buried companies of the world, as far as
financial reporting is concerned. It is held by Sangamo, which is
held by Weston, which is held by Schlumberger. It manages todo
very well in spite of all this, rolling up revenues of $22 million for
1978 business (mostly in low-, medium-, and high-speed
‘modems). '

'8. Northern Telecom Inc.
‘ International Plaza, Nashville, TN 37217
(615) 361-3500

\ Northern Telecom Ltd. is Canada’s equivalent to Western Elec--

tric, and second only to its American counterpart in the produc-
tion of telecommunications equipment. Don’t look now, but it
has recently made some major inroads to the U.S. marketplace
through two American subsidiaries: Northern Telecom System:s,
Inc., and Northern Telecom Inc. The former owns Data 100 and
Sycor now; the latter owns Spectron Corp., among others, a
manufacturer of data transmission test equipment and line driv-
ers. Spectron’s business is all that can be recounted here as data
communications, but that is estimated at $20 million.

} 9. Burroughs Corporation

Burroughs Place, Detroit, Ml 48232
(313) 972-8026 _

‘ Burroughs is second to IBM in the dp equipment business, and

‘ now claims to have 25,000 computers at work or on order (not
counting 140,000 business minis and smart terminals). It is a
principal supplier of node controllers to the SWIFT network, also.
Still, some of its bigness in data communications must be in
teller terminals, terminal controllers, and in B1800 processors
doing network tasks, because we cannot identify where it would
have stashed large numbers of front-énd processors. The firm
does claim to manufacture its own modems, however, and this
increases its data communications ledger.

More importantly, the company is well poised, through its
Redactron word processing systems, its office equipment, and its
Dexnet facsimile network, to capture its share of the developing
office communications market; thus our low estimate for 1978
won’t stay low. Another important development was the 1978
introduction of Burroughs Networking Architecture, which will
help it place more data communications boxes with big price
tags.

For 1978 we estimate, with fingers crossed, that Big B pro-
duced data communications revenues of $18.8 million (out of an
Information Systems business of $1,524 million).

10. Computer Communications, Inc.
2610 Columbia Street, Torrance, CA 90503
(213) 320-9101 :
ccl1 is one of the industry’s happiest turnabout stories. A period
in its history, around 1973 when it was in the terminal business
as well as in data communications, saw the firm in dire straits.
Since then, it has concentrated on communications front-ends
and has grown to challenge Comten and iBM—although it is
much smaller than either of those companies.

At one time CCI had an agreement with Memorex for sales of
its cc-80 product, but that agreement was allowed to die by
mutual consent in 1977, with the only lasting result that Memo-

rex now builds a version of the CC-80 which it labels the 1380.
Whatever the past, revenues for 1978 looked pretty good at
$17.1 million.

11. Honeywell Inc.

Honeywell Plaza, Minneapolis, MN 55408

(612) 870-5200

Honeywell’s communications front-ends claim an ancestry go-
ing back at least to the joint project between General Electric
and Dartmouth which led to the BASIC language and time-shar-
ing. Although HiS’s smaller computers have integrated commu-
nications, its large-scale machines have had separate communi-
cations boxes at least through the beginning of the third
generation when those large-scale machines still wore GE labels
(and beat 1BM into the third-generation marketplace).

Honeywell takes a slightly different tack on its FEP’s too, al-
lowing the direct attachment of disks, for instance, to log com-
munications traffic independently. _

The main part of HIS’s current front-end business is in-attach-
ing such devices to Level 66 and Level 68 hardware, a task we
believe brought in about $16.5 million last year (of an Informa-
tion Systems business of $1,293.6 million).

The firm also owns Spectronics (which is developing fiberoptic
data communications gear but is not yet a significant data com-
munications revenue generator) and a Florida branch that builds
such things as modems (primarily for the military).

12. Control Data Corporation

8100 34th Avenue South, Minneapolis, MN 55420

(612) 853-8100

CDC’s computer business seems to be in a turnaround mode, not
that it was doing especially poorly in *77. Sales were up nearly a
quarter, largely on the strength of peripherals but also on the
strength of big Cyber sales, and earnings doubled. Orders for
large-scale machines were up 36%, and data communications
should move up right along with that, since the relevant products
are front-end processors.

We estimate that front-ends brought $15.8 million to CDC’s
coffers in 1978, less than 1% of ¢DC’s $1,867,826,000 in com-
puters, but nice just the same. (The rest of cDC’s $2.7 billion
business is in credit and finance.)

Nearing production status at the computer factory is a 100
million instructions/second Cyber 203, adding to the territory
the company has staked out on the supercomputer side; we won-
der what kind of a front-end that will get.

13. Sperry Rand Corporation

1290 Avenue of the Americas, New York, NY 10019
(212) 956-2121

Sperry Univac claims an installed computer base of $9.9 billion,
second in the industry. Its nearly $2 billion in computer revenues
still place it well behind Burroughs, however, on that journal
column. As with the other mainframers, its data communica-
tions related revenues come from front-ends, primarily the Dis-
tributed Communications Processor (DCP) which connects to
anything in Univac’s line from a 9060 up. At the rate the 1100
systems are going in, plus the top-end 90s, we estimate a data
communications revenue of $15.6 million. (The small business
done in modems does not materially affect this figure.)

14. Hewlett-Packard Company

1501 Page Mill Road, Palo Alto, CA 94304

(415) 493-1501

HP’s test and measurement equipment produced larger revenues
last year than its dp products did, but only a small portion (about
5%) of the test and measurement gear is thought to be data-
specific. Still, 5% of $740 million done in that area in 1978 runs
up to $14.8 million, making it a rather big factor in the data
communications arena.
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15. Infotron Systems Corporation
Cherry Hill Industrial Center, Cherry Hill, NJ 08003
(609) 424-9400

Infotron has been in business since 1969. Its line includes mul-
tiplexors, port contention units, low- and high-speed modems,
plus a very small amount of data-specific test equipment. Pri-
vately held, it produced revenues of about $14.4 million in 1978.

16. Intertel, Inc.
6 Vine Brook Park, Burlington, MA 01803
(617) 273-0950

Intertel was established in 1969 and makes its living as a manu-
facturer of modems in the 1200baud to 9600baud class, and of

network monitoring and diagnostic equipment. The latter is its-

microprocessor based EMS 1 series, which provides for automatic
or manual monitoring of data communications lines, plus patch-
ing, hot spares, etc. Together the product lines are claimed to
have brought in approximately $12.5 million in fiscal 1978.

17. NCR Corporation
1700 S. Patterson Blvd., Dayton OH 45479
(513) 449-2000

NCR has three entries in the data communications business, all
through front-end processors. One is through its own in-house
sales for the 1969-vintage 621 front-end (a not-really program-
mable device) and the 1976-era Model 721. The second is
through Data Pathing (which it has owned since 1976) and that
company’s bisynch-compatible Systems 15 and 150. The third is
through Comten, the biggest independent maker of such devices,
which it acquired early this year.

Comten’s 1978 business was done under its own name, and
thus is listed separately. We estimate that Data Pathing and NCR
internal sales combined ran no more than $12.2 million.

18. Racal-Vadic, Inc.
222 Caspian Drive, Sunnyvale, CA 94086
(408) 744-0810

Having seen that Milgo liked being part of the Racal camp,
Vadic decided to jump in also, and did so in April 1978, just
before the end of its fiscal year on April 30. Its products are low-
and medium-speed modems, and tend to complement rather
than overlap Milgo’s lines. We estimate Vadic’s 1978 revenues to
be $12.0 million. (The new fiscal year imposed by Racal, as of
March 31, 1979, should be closer to $20 million for 12 months.)

19. Timeplex, Inc.
100 Commerce Way, Hackensack NJ 07601
(201) 646-1155

Timeplex produces multiplexors and concentrators as its main
product line, which it augments with low- and medium-speed
modems. Established in 1969, it is publicly held and racked up
-$11.5 million in 1978 data communications revenues.

'20. TRAN Telecommunications Corporation
2500 Walnut Ave., Marina del Rey, CA 90291
(213) 822-3202

TRAN is a networking company-that has had an impact on the
data communications mdustry much greater than its size would
suggest. Among other accomplishments, it designed and 1mple-
mented the Canadian digital network, Dataroute, and is in the
process of constructing another with Pacific Bell for the State of
California. Its ambitious development programs were partly re-
sponsible for keeping the firm in the red for 1978 in spite of $11.2
million in. data communications; 1979, with sales nearer $20
million, will be a different story.
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21. Periphonics Corporation ‘
75 Orville Drive, Bohemia, NY 11716
(516) 567-1000

Periphonics has done pretty well for itself by specializing in
communications front-ends, which are sold to the banking indus-
try, among others. One of the smaller participants in that field,
the privately held firm still laid claim to $11 million in revenues
for 1978.

22. Bolt Beranek & Newman
50 Moulton Street, Cambridge, MA 02138
(617) 492-4841

BB&N is the operator of the ARPANET, the pioneer packet-switch-
ing network. It was also the founder of Telenet, and held nearly a
quarter of that firm’s stock at the close of BB&N's fiscal 1978 (but
will no longer have it after the GTE purchase of Telenet is final).

BB&N’s business is split into “acoustics” and “computer tech-
nology.” The latter includes a branch for “systems,” where the
ARPANET management, the Pluribus network/node controller
hardware sales, and private network construction portions of the
revenue are collected.

We estimate that $10.6 million came from those parts in 1978,
most of which still related to ARPA and network building.

23. Memorex Corporation

San Tomas at Central Expressway, Santa Clara, CA
95052 .
(408) 987-1000

Memorex’s presence in the data communications industry comes
from its construction of IBM-compatible communications con-
trollers, the 1270 and 1380 (the latter of which it builds under
permanent license from Computer Communications, Inc.) We
estimated $8.7 million for its data communications revenues for
1978.

24. Tektronix, Inc.

Box 500, Beaverton, OR 97077

(503) 644-0161

Tektronix is in two business: display products and test/measure-
ment products. The latter constitutes 79% of its sales, but only a
tiny portion of that is in data-specific test and measurement
equipment. Figured at 2% of that revenue, 1978 data communi-
cations business was a healthy $8.6 million.

25. Anderson Jacobson, Inc.
521 Charcot Ave., San Jose, CA 95131
(408) 263-8520

Formed in 1967 to manufacture an acoustic couple, AJclaims the
title of the world’s leading supplier of such devices. It also builds
a variety of modems. Its second year in business saw the intro-
duction of terminals in its product line, however, and these now
account for the biggest slice of its revenues. Recently the firm
has gone off into small business systems as well, with the result
that coupler and modems now bring in just over a quarter of the
firm’s $28.8 million gross take—roughly $7.6 million.

26. M/A-Com, Inc.
South Avenue, Burlington, MA 01803
(617) 272-3000

Until April 1978, M/A-Com’s name was Microwave Associates,
Inc. It changed its title just after acquiring Digital Communica-
tions Corporation in February. The parent company is into mi-
crowave, CATV, broadcast, and other forms of telecommunica-
tions. Not all of DcC’s $17.9 million for 1978 was from end user
data-related applications either. Some, for example, was for sat-
ellite communications equipment sold to the carriers; the compa-
ny has already been tagged as a contributor to Xerox’s develop-
ment of XTEN. General purpose, end-user data communications
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the charts.

WANG IBM IBM WANG VS
VS 4331 4341 100
Price $37,000 $65,000 $245,000 $93,000
(512K CPU) (512KCPU) (1 MEGCPU) (1MEGCPU) -
Performance 1.0 1.1 3.7 6.0
Index '
Comparable 138 138 148 158
IBM System
Operating System  Multi-User BATCH BATCH Multi-User
Interactive Interactive
System DPWP TP - DPTP DP, TP DP, WP, TP
Expandability ;
Cache Memory N/A 8K Bytes 8K Bytes 32K Bytes
Memory Range 128K - 512K - 2MEG- 256K —
512K 1MEG 4 MEG 2MEG
On-Line 2.3 Billion 9 Billion 18 Billion 4.6 Billion
Disk Storage Bytes Bytes Bytes Bytes
Delivery Date 10Weeks  1-2 Years 1-2 Years 12 Months
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IBM recently announced two new
computer systems, the IBM 4331
and 4341.
| We suggest you take a careful
look at both of them.

, Because that way, you'll appreci-
ate Wang's remarkable VS computer
family and the new VS 100 proces-
sors that much more.

Here are some of the things you'll
appreciate most:

Major industry analysts consider
Wang’s VS systems more advanced
than IBM's 4331 and 4341.*

The VS family provides a com-
pletely integrated approach to
computing with word processing,
data processing and telecommuni-
cations, all available on the same
'system.

Wang’s VS computers deliver the
highest degree of programmer pro-
ductivity of any system.

The VS has a high degree of
compatibility with IBM 370 applica-

beats IBM.

tion software—even higher than
IBM products like the System 38
and 8100. ,

VS interactivity is the highest of
any system. That's right, any system.
The VS is extremely easy to use.

Any programmer familiar with IBM
370 procedure can become produc-
tive in a single day. Even clerks or
supervisors with no computer expe-
rience become productive within a
matter of hours.

The VS can grow from the level of
a System 34 to that of a 370/158—
without reprogramming, without
major equipment swap outs. No
other system can do that.

If you'd like to know more about
the Wang VS family, including the
new VS 100 processor, call us in
Lowell, MA, at (617) 851-4111. Or

send in the coupon below.

And we'll continue this chart-to-
chart talk.

r———-—i—

| Orminterested
inthe VS.
I Tell me more.

| Name

I Company

| Position

I
I
I
I
|
I
l Address I
I
I
I
I
I
I

State Zip

| City

| Tel#

Send to: Wang Laboratories
One Industrial Avenue, Lowell, MA 01851
(617) 851-4111.

' (WANG)

L __DP92/D97 }

*Industry Analysis Report for Executives, Advanced Computer Techniques Corporation, New York, New York.

©1979 Wang Laboratories, Inc., Lowell, MA 01851
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(modems, statistical multiplexors, communications processors)
is thought to be about 40% of DCC’s business, or $7.2 million for
1978.

"27. T- Bar Incorporated

141 Danbury Road, Wilton, CT 06897

(203) 762-8351

T-Bar makes switches that are used in switching peripherals
from one processor to another, and in switching communications
lines. About half its revenues come from each side of the house,
and this yields a 1978 data communications revenue figure of
over $6.3 million.

28. Penril Corporation

5520 Randolph Road, Rockville, MD 20852

(301) 881-8151

Penril has become well known in data communications for its
broad range of modems, but it actually makes 60% of its reve-
nues from less closely related test equipment and other hard-
ware, including power supplies. Its 1978 modem revenues are
estimated at $5.6 million.

29. Micom Systems, Inc.

9551 Irondale Ave., Chatsworth, CA 91311

(213) 882-6890

Micom is a privately-held corporation in the business of manu-
facturing statistical multiplexors, port concentrators, error de-
tection and correction devices, line drivers, and related data
communications pieces. When founded in 1973, the company
specialized in custom data communications systems, and only
introducted its first standard products at the end of 1977, at
which time its business reportedly shot from $1.2 million to $5.4
—Tlargely on the strength of its low cost statistical multiplexor.

30. Atlantic Research Corporation

5390 Cherokee Avenue, Alexandria, VA 22314

(703) 354-3400

AR operates in a wide variety of business segments, ranging from
solid propellant rocket motors, to electromagnetic engineering,
to digital communications equipment. Much of its digital com-
munications equipment, however, is not specifically for data
transmission. Only its construction of tech control centers and
data transmission test equipment put it in the data communica-
tions industry—with a near-$5 million share.

31. Rockwell International Corporation

600 Grant Street, Pittsburgh, PA 15219

(412) 565-2902

Rockwell is another of those huge conglomerates with fingers in
the data communications pie. The firm makes everything from
the Space Shuttle Orbiter to printing presses to home appli-
ances. Its representative in the data communications realm is its
Collins Communications Switching Div., maker of the C-Sys-
tem for computer front-ending.

Only a fraction of even that one division’s $ billion business is

in data communications, however. The aging C-System now is
‘usually sold to existing customers needing more power, or to the
European banking community—whose needs it is uniquely suit-
ed to. New business from the division, like its Financial System,
tends not to be general purpose, but industry specific. Hence our
estimate of only $4.5 million.

32. Dynatech Corporation

16 New England Executive Park Burlington, MA 01803
(617) 272-3304

Dynatech Data Systems, in Springfield, Virginia, is the operat-
ing entity which produces for the data communications industry.
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Related products are for tech control, especially in monitoring
and simulating data transmissions. The corporation’s other lines
are in medical and R&D fields. 1978 data communications reve-
nues: $4.4 million.

33. International Data Sciences Inc.

7 Wellington Road, Lincoln, Rl 02865

(401) 333-6200

DS sprang full-grown into business in 1968, the year of the
Carterfone decision, with a line of data-. specnflc communications
test equipment—at a time when few customers knew what such
stuff was and even fewer suspected they needed it. The compa-
ny’s most familiar product line is probably the Rangerider line
diagnostic series, to which it has recently added the MiniTech
tech control and protocol monitoring device. Together the prod-
ucts brought the firm about $3.7 million in fiscal 1978.

34. Prentice Corporation

795 San Antonio Road, Palo Alto, CA 94303

(415) 494-7225

Prentice’s business is in short-haul modems, where it estimates it
has 25% of the market. A privately-held company, it does not
release its financial data, but we estimate its 1978 revenues at
over $3.5 million.

35. United Technologies Corporation

United Technologies Building, Hartford, CT 06101

(203) 728-7000

Already a multifaceted conglomerate—owner of Otis (the eleva-
tor manufacturer), Pratt & Whitney (the aircraft engine mak-
er), and Sikorsky Aircraft among many others—United added
Ambac Industries, Inc. to its holdings last July. At $234 million,
Ambac itself was no midget; with 14 subsidiaries, it was nearly
as diversified as United. One of those subs is its Tele-Dynamics
Div., and part of Tele-Dynamics’ revenues come from the manu-
facture of modems—roughly $3.5 million’s worth for 1978.

36. Plessey, Inc.

- 1275 Bloomfield Ave., Fairfield, NJ 07006

(201) 227-1106

" Plessey, Inc. is a subsidiary of Plessey Company lelted the

British firm that is active in all kinds of communications-related
fields from radar to telephony. The U.S. arm brought in reve-
nues of approximately $174 million for 1978, but only those of
its Fairfield Plessey Div. are of interest here. That division
brought in end user sales of some $3.4 million on the strength of
its DMS/660 digital store and forward message switch and its
new Data Line Controller (a micro-processor based device for
handling data line protocols and conversions).

37. Gandalif Data Inc.

1019 S. Noel Street, Wheeling, IL 60090

(312) 541-6060 ) ,
Gandalf Data Inc. is the business end of a Canadian company.
The “parent” does design work, but the U.S. branch does the
manufacturing and selling for the U.S. market. Its products in-
clude modem eliminators and short-haul modems which can
have multichannel interfaces, a segment of the industry which
pulled in an estimated $3.3 million for the U.S. arm last year.

38. CombData Corporation

8115 Monticello, Skokie, IL. 60076

(312) 677-3900

ComData is a privately-held corporation in the business of man-
ufacturing multiplexors, acoustic couplers, and modems of all
speed groups. It, like so many firms in this business, was estab-
lished in late 1968, after the Carterfone decision. Since then, it
has developed its operations to above the $3 million mark.
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On the other hand, you might suggest he take a look
at the UCC-3/ADAM Disk Management System.

This software package can vastly increase the avail-
ability of usable disk space. .. without spending a cent
on expensive new hardware. Because, chances are,
your shop already has all the disk space it needs. .. it's
just not being used efficiently.

UCC-3 eliminates disk fragmentation and maximizes
DASD space usage efficiency. It produces complete
reports that allow you to analyze your disk space prob-
lem. Next, based on your criteria, it will solve the
problem by automatically migrating selected data sets
to tape and scratching unneeded and invalid data sets.
Then, UCC-3 will keep the problem from recurring by
controlling data set allocation.

Don't ask your boss to buy another disk drive until
you call us at 1-800-527-5012 (in Texas, call 214-353-
7312)or circle 90

And while you're at it, ask us about:

WE’

A Tape Management System that protects data from
loss or destruction (UCC-1). Circle 91

A DOS Under OS System that lets you execute DOS
programs under OS without program conversion
(UCC-2). Circle 92

A PDS Space Management System that eliminates
PDS compression (UCC-6). Circle 93

A Production Control System that makes scheduling
systems obsolete (UCC-T). Circle 94

A Data Dictionary/Manager that really gets IMS
under control (UCC-10). Circle 95

A Job Recovery Management System that makes
restarts and reruns simple (UCC-15). Circle 96_

A GL/Financial Control System that fills the bill for
Accounting (UCC-FCS). Circle 97

IMS System Aids to help manage your installation
more effectively (UCC System Aids). Circle 98

A broad line of application software for the Banking
and Thrift industries. Circle 99

=

SOFTWARE

UNIVERSITY COMPUTING COMPANY ¢ DALLAS « LONDON « TORONTO « ZURICH



THE MANUFACTURERS

39. Coherent Communications Systems Corp.
85D Hoffman Lane, Central Islip, NY 11722

(516) 582-4044

This firm is a quiet manufacturer of frequency division mul-
tiplexors, slow- and medium-speed modems. In business since
late 1968, it tallied up sales of approximately $3 million for
1978.

40. Wavetek :

9045 Balboa Ave., San Diego, CA 92123

(714) 279-2200 .

Wavetek is another split-personality company, with one side in
the test and measurement business and the other in voice re-
sponse systems and software. The latter is the smaller, account-
ing for 16% of revenues. We estimate its data applications reve-
nues for 1978 at $2.6 million.

41. Data Access Systems, Inc.

100 Route 46, Mountain Lakes, NJ 07046

(201) 335-3322

DAS is primarily a distributor of terminals, but it manufactures
its own acoustic couplers and modems, almost as a sideline, and
these have accounted for estimated 1978 revenues of $2.4 mil-

lion—making this firm’s “sideline” a bigger business than many
" modem-makers main lines.

42. Interactive Systems inc.

3980 Varsity Drive, Ann Arbor, M| 48104

(313) 973-1500

IS1is in the business of building coax cable networks for carrying
voice, data, and video in-plant. So far, it’s an unusual business to
be in, but it should become more familiar as the “wired corpora-
tion” comes into its own. Most of the pieces of such nets are
already familiar: modems, multiplexors, and intelligent mul-
tiplexors which front-end the cpu. The data side of the business is
said to account for roughly 75% of the revenues, $2.3 million.

43. L. E. Walz & Associates, Inc.

128 Rumson Road, Massapequa, NY 11758

(516) 798-3119

Walz’s operating subsidiary is ADS Corporation, a developer of
tech control centers. The firm’s work is done primarily in the
New York City area, and primarily through subcontractors. A
minor sideline is the work done in manufacturing cables, which
accounts for about 10% of the revenues, leaving $2 million from
the tech control business.

44, Novation, Inc.

18664 Oxnard Street, Tarzana, CA 91356

(213) 996-5060

Novation is a privately-held firm that has been on the scene since
1969. Its products are modems (to 1200baud) and acoustic
couplers (to 300baud), a segment of the market from which it
sliced a $2 million share in 1978.

45. Federal Screw Works

3401 Martin Ave., Detroit, Ml 48210

(313) 841-8400

Just as its name implies, FSW produces a lot of screws, also bolts,
nuts, locknuts, and voice response systems. Its data communica-
tions division is Votrax, and its products are used in telephone
systems, communications for verbally impaired persons, and in
data applications—a role leading to an estimated $2.0 million in
data communications revenues for 1978.
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46. Harvey Hubbell Incorporated

584 Derby Milford Road, Orange, CT 06477

(203) 789-1100

Hubbell’s Pulse Communications Div. (Pulsecom), the data
communications entity, is so deeply buried in the conglomerate
that it isn’t even listed separately under the “Other” category in
the firm’s annual report. Still its modem and alternate voice/
data products brought in nearly $2 million for 1978.

47. Datastream Communications, Inc.

430 Valley Drive, Brisbane, CA 94005

(415) 468-3310

The products this company builds are small front-end processors
which can attach to minis or to large computers to handle proto-
col conversion, message routing, message translation between
dissimilar terminals or cpus—many of the functions which Bell’s
ACS is intended to provide. Established in 1974, the firm is pri-
vately held and said to have done about $1.8 million in 1978.

48. Carterfone Communications Corporation .
1111 W. Mockingbird Lane, Dallas, TX 75247

(214) 630-9700

Thomas Carter, the founder of Carterfone, may legitimately be
considered the father of the interconnect industry. It was his
action, filing an antitrust action against AT&T and other phone
companies, which resulted in the FCC’s 1968 Carterfone deci-
sion.

Ironically, Carter was not fighting his battle for a data com-
munications product, but for a coupler which linked two-way
radios with telephones so that mobile radio operators could
reach someone by phone.

Since then, Carterfone has indeed become a presence in the
data communications and dp industries. Its revenues come pri-
marily from the customizing and leasing of terminals, from com-
puter system maintenance, and from couplers and modems.

The company has become a subsidiary of Cable & Wireless
Limited, gobbled up by the communications conglomerate in
January 1978. Cable & Wireless is acclaimed for laying the
world’s first submarine communications cable, which it put un-
derwater between Malta and Alexandria in 1868—just 100
years prior to Carterfone’s pioneering.

As a C&W subsidiary, C’fone has ceased issuing annual re-
ports, but based on its 1977 reporting and trends, we estimate the
firm did just over $1.6 million in the couple and modem business
in 1978.

49. Omnitec Data

2405 South 20th Street, Phoenix, AZ 85034

(602) 258-8244

Omnitec claims to be the country’s second largest manufacturer
of acoustic couplers, having seesawed back and forth with An-
derson Jacobson over the last 14 years. Founded in 1966,
Omnitec is one of the oldest companies in this business. Its prod-
uct line includes low- and medium-speed modems, as well as the
couplers. Now a part of Bastion-Blessing, which, in turn, is a
part of Nytronics, Omnitec’s revenues are consolidated for re-
porting purposes, but company estimates peg its fiscal 1978 reve-
nue at $1.6 million.

50. Digital Communications Associates, Inc.

135 Technology Drive, Norcross, GA 30092

(404) 448-1400

DCA believes it is in the data plumbing business. It builds prod-
ucts for character oriented terminal networks, including micro-
processor based statistical multiplexors, minicomputer based
front-end processors and network/node controllers, plus some
DEC-specialized products for terminal support and network con-
nection. In the business since 1972, its fiscal 1978 revenues were
$1.4 million. (Calendar year figures were closer to $2M.) 3¢



As a computer company, we've always built
on the family concept. And we’ve taken the
same approach to word processing.

The result is the widest range of compatible
word processing solutions available today. Sys-
tems that not only provide state- of-the-art capa-
bilities, but also offer unique ways to connect
different work groups, and different levels of
your information processing network.

For example, every Digital word processing
system — from our basic word station to our
shared-logic system — offers ways to link word
processing and data processing. This intercon-
nectability lets you balance cost-per-terminal,

storage capacity, and security however you want.

And because the same basic software is com-
mon to all our systems, you can grow without
ever losing your original investment.

Also, remember that Digital’s experience in

distributed processing and computer resource
sharing is second to none.
And the bigger your system gets, the better
that background looks. :
For a free booklet on how Digital word pro-
cessing can help protect your future, clip your
business card to this ad and send to Digital
Equipment Corporation, Word Processing
Systems Group, MK1-1J14, Merrimack,
NH 03054.
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Not long ago, if you mentioned to someone
you were in the information management field, you
were greeted with a polite smile and a vacant stare.

Today, you're liable to get a job offer.

Suddenly major corporations are hiring
Directors of Information Management and Managers
of Information Services. Who, when they arrive on
the job, will find several hundred million piecesof
_ information waiting to be managed.

Fortunately, theyll also find a company who
can help them manage it: Xerox.

We offer Xerox copiers and duplicators that
not only reproduce information, but also sort, reduce
and copy on both sides.

Electronic printers that take information
directly from computers—and then print it out with
laser beams. "

Electronic typing systems that type and store
information—so ;}(’)Izl cgn readily fmdtzrll)d revise it.

In fact, today there are Xerox machines that
can perform almost any information management
job. Including the most important one:

Helping information managers do their job.

XEROX

XEROX® is a trademark of XEROX CORPORATION.
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THE CARRIERS

The business of the carriers listed represents essentially all of the
data transmission revenue generated in the U.S. or between the
U.S. and other nations. Communications is a regulated game,
and the number of players has been limited. There are more
telephone operating companies, but Bell alone has approximate-
ly 79% of all phones, and together the top six account for the vast
majority of subscribers.

1. American Telephone and Telegraph Company
195 Broadway, New York, NY 10007
(212) 393-9800

AT&T, “The System,” the empire, is also the fortress wall one
must breach before understanding the mysteries of the data
communications industry. Ninety-four years after being fa-
thered by Alexander the inventor, and 10 years after the
Carterfone decision opened the way for “foreign attachments™
to connect to her telephone lines, the matriarch remains a far
greater power in the fledgling data communications industry
than 1BM ever dreamt of being in data processing.

Asaregulated entity, Ma Bell must yield to the FCC, and to the
world, much more information about herself and her business
than most firms ever do. Yet what she gives, she gives with such
“subtle confusions” that her apron is never lifted. Care to know
how many telephones she has? She will even tell you how many
are disconnected but still sitting at subscriber locations:
1,734,324 at the end of 1977. Or how many telephone poles?
17,072,191. But how many lines carry data? Or how many are
conditioned to carry data? Or how much money does she make
in the data communications industry? She has“no way of know-
ing.”

that between 5% and 7% of Bell’s revenues come from data. But

Industry wisdom (probably a self-contradictory term) says.

is that 5% to 7% including Teletype revenues? Including Western
Electric’s outside sales?

Since nearly 95% of Western Electric’s product goes to the Bell
System, and since most of it is not modems or multiplexors, we
can largely discount the business WE does outside of Bell’s own
family. )

Teletype isn’t so easily discounted. Great numbers of its prod-
ucts have been shipped to Bell facilities over the years and have
shown up in tariffed services; more than 50,000 probably went to
teletypewriter message services, including the TWX service sold
to Western Unicn in 1971. Bell does maintain a count of “tele-
graph stations,” which we suspect are primarily data terminals,
but the count is much smaller than we would expect—something
over 100,000 units. We have counted up the number of Data
Access Arrangements (there are about 240,000 of those little
gems around) and data sets she admits to having (400,000), and
used those figures as one starting point for figuring transmission
volumes and such.

We will use our best estimates for it all, spinning a thread from
the figures we can get hold of, attaching one end of it to estimates
of independent modem construction, another to the FCC filings,
breaching the wall as a spider would, by climbing over or squeez-
ing through cracks. We say 4% of her dollars come from data
transmission, another 0.5% from tariffed products, including da-
ta sets and Teletypes used in data transmission. That would
make $1.8 billion or so for 1978. We invite her to show us our
errors.

2. General Telephone & Electronics Corporation
One Stamford Forum, Stamford, CT 06904
(203) 357-3797

GTE is Number Two in the telephone business, and in a strange
parallel to the data processing industry, has almost the same
percentage of Bell’s business as Burroughs has of 1BM’s. (There’s
an immutable natural law in there somewhere.) Fortunately for
the sake of GTE’s pride, telephones are only about half the com-

TERMINALS

FROM TRANSNET

PURCHASE
FULL OWNERSHIP AND LEASE PLANS
PURCHASE PER MONTH

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.

LA36 DECwriter Il........... $1,695 $ 152 §$83 $ 56
LA34 DECwriter IV .......... 1,295 124 67 45
LA120 DECwriter Ill, KSR .... 2,295 219 120 80
LS120 DECwriter lil, RO ..... 1,995 190 104 70
LA180 DECprinter I, RO...... 1,995 190 104 70
VT100 CRT DECscope ....... 1,695 162 88 59
VT132 CRT DECscope ....... 1,895 181 97 ' 66
-\ TI745 Portable Terminal ..... 1,875 179 98 66
TI765 Bubble Memory Term. . 2,795 267 145 98
T1810 RO Printer ........... 1,895 181 . 99 66
T1820 KSR Printer .......... 2,395 229 125 84
ADM3A CRT Terminal ....... 875 84 46 3
QUME Letter Quality KSR.. .. .. 3,195 3060 166 112
QUME Letter Quality RO...... 2,795 268 145 98
HAZELTINE 1410 CRT ....... 895 86 47 32
HAZELTINE 1500 CRT ....... 1,195 115 62 = 42
HAZELTINE 1520 CRT ....... 1,695 152 -83 56
DataProducts 2230.......... 7,900 755 410 277
DATAMATE Mini Floppy...... 1,750 . 167 91 61

FULL OWNERSHIP AFTER 12 OR 24 MONTHS

\ 10% PURCHASE OPTION AFTER 36 MONTHS /

fACCESSORIES AND PERIPHERAL EQUIPMENT

ACQUSTIC COUPLERS « MODEMS o THERMAL PAPER
RIBBONS e INTERFACE MODULES e FLOPPY DISK UNITS

- PROMPT DELIVERY ¢ EFFICIENT SERVICE

Z} TRANSINET CORPORATION

2005 ROUTE 22, UNION, N.J. 07083

201-688-7800
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NOW... All the
benefits of
Carpeting . . .

with better

STATIC PROTECTION
than tile.

COMPY-LARPET ™

Pat. Pend.

High Performance Anti-Static Carpeting

COMPU-CARPET permanently anti-static carpets and
COMPU-MATS™ e Eliminate static problems in com-
puter and terminal areas ¢ Protect sensitive electronic
equipment ¢« Meet IBM recommendations ¢ Provide
comfort and acoustical advantages of high quality
carpeting  Carry a 5-Year wear and static warranty.

V /12 oo
p”””””m INC. 23 Southwest Industrial Park

Westwood, MA 02090
THE STATIC CONTROL PEOPLE (617) 326-7611
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pany’s business; the rest is in tv’s, consumer electronic products,
etc. Applying the same kind of percentage against its telephone
revenues as we did for AT&T, roughly 4.5%, we arrive at 1978
data revenues of about $207 million.

Next year’s figures will look far more impressive for data
communications, however, as they will include the revenues of
GTE’s new subsidiary, Telenet; the partnership will make GTE a
far bigger competitor, proportionately, in data than it is in voice.

3. Western Union Corporation
One Lake Street, Upper Saddle River, NJ 07458
(201) 825-5000
“Western Union.” The name conjures up images of boys on
bicycles delivering telegrams, and of old men wearing green
eyeshades. . '

The images are both right and wrong. Western Union has
indeed been around for a long time, 126 years, and has seen the
days of green eyeshades. But it also has two satellites of its own

(with a third, for NASA, going up soon), 32 computer centers for

service operations, a 9,000 mile microwave network which
reaches into most U.S. cities, the start of a wideband data and
secure voice network for the DOD to complement the military’s
Autodin network, and on-line data base services for news and for
stock trading.

Its 1978 annual report puts it all in perspective: “Most ana-

lysts and business forecasters agree that telecommunications

will be one of the fastest growing industries in the 1980s. This
growth will result from the accelerating convergence of data
processing and telecommunications, coupled with the growing
need to transmit information electronically rather than moving
it around in hard-copy form.”

We all knew that the office of the future, electronic mail,
electronic funds transfer, and these other telecommunications
functions we see coming together were going to require great
amounts of telecommunications services. And somehow we all

thought that was Bell’s domain. But most of those things are
record store and forward operations, and good old Western
Union is the only domestic record carrier.

WU claims that the bulk of its $168.8 million leased systems
business is in private data transmission networks. Another $54
million is in National Sharedata’s bank dp and EFT network,
Telestat System’s on-line data base services, and PR Newswire
Association’s on-line news services (which can feed directly into
other data bases). :

Not counting TWX, Telex, or WuU’s own manufacturing of time-
division multiplexors, concentrators, and the like, almost one
quarter of the company’s revenues still look like data communi-
cations in an almost pure sense. That’s $171.9 million. Throw
away the eyeshades.

4. United Telecommunications, Inc.

Box 11315, Plaza Station, Kansas City, MO 64112

(913) 676-3343

United has a unique mix of resources to apply to the business of

. the future. Its telephone system is the third largest in the nation,

although a healthy step down from GTE, which is second. Where
GTE has over 16 million phones, United has something over 4
million. But that’s not all it has. It also has United Computing
Systems, the computing service organization—which, inciden-
tally did $76.1 million last year. And add to that a 24% share of a
modem manufacturer called Rixon. Plus some software sales
through the service bureau. Plus Calma, the interactive graphics
system manufacturer, whose. financials are consolidated with
uUcCs.

There is as yet no office equipment or business system maker
in the mix, but it’s an interesting set of ingredients which some-
one, someday, will build into something. For now, for 1978, the
data communications revenues resulting from data transmission
should run at about $48.8 million, without Rixon, which reports
separately.

DATA BASE
PUBLISHING!

If you have computer-based data to be pub-
lished, chances are we can do it better and
save you money at the same time.

That's because we have the technology
and hardware to organize your data in a way
that saves space and paper. The result is a
better-looking, easier to use product at a
lower cost. '

And because we have the capability to
both organize and print your data, we can
usually turn your job around much faster.
During this period of high inflation, fast turn-
around time can save your organization
money, especially in the case of price lists,
inventory catalogs or part manuals.

~So if you'd like to find out more about our
‘capabilities and prices, contact Vance Griffitts,
Vice President-Marketing at (213) 820-7011.

'O’NEIL DATA SYSTEMS, INC.

11915 LaGrange Avenue
Los Angeles, California 90025
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DATA PROCESSING
SUPPLIES

You can get everything you need for data processing
supplies simply and easily from Wright Line’s Direct
Order Service department. Our toll free lines are open
during normal working hours in all sections of the
country. Orders are processed and shipped usually
within 48 hours. We'll be happy to send you more
information, just circle the readers’ service number or
write direct: Wright Line, Inc., 160 Gold Star Boulevard,

Worcester, Massachusetts 01606.

A Subsidiary of Barry Wright Corporation

FOR DATA PROCESSING ACCESSORIES
AND SUPPLIES, YOUR. ..

single source with super service
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5. Tymshare,Inc. = :
20705 Valley Green Drive, Cupertino, CA 95014
(408) 446-6000

In early 1977, Tymshare spun off its data communications net-
work from its data processing service organization, making it a
special common carrier. Although Tymnet is treated as a sepa-
rate entity in some respects, perhaps by FCC edict, its revenues
are consolidated with those of its parent.

Tymshare has been in an acquisition mode for some years—
picking up TRW’s Validata credit verification operation most re-
cently, and the Autax tax processing service plus the Medical
- Information Inc. hospital dp service business in 1978—and all
this should put extra traffic onto Tymnet.

We estimate that Tymnet’s data communications business
brought in $16.5 million last year—a good portion of which was
rebilled by Tymshare to its dp customers.

6. Central Telephoné & Utilities Corporation
O’Hare Plaza, 5725 East River Road, Chicago, IL 60631
(312) 399-2500

CTU is the fifth largest phone system in the U.S., having passed
the one million-installed mark just this year. The biggest portion
of its business is done in Nevada, followed by Florida and Iili-
nois. The company is also in the utilities business, as its name
implies. Partly because of its service locations, and partly due to
its revenues from light and power, we estimate that only about
2.5% of its revenue comes from data related services—roughly
$16.2 million—and that may be high.

7. Continental Telephone Corporation
56 Perimeter Center East, Atlanta, GA 30346
(404) 393-2323

Continental is the nation’s fourth largest phone company, with
nearly three million phones in service. Its business is primarily in
domestic telephony, but it does have an international branch
active in the Middle East, some foreign subsidiaries, and even a
data processing services subsidiary, ConTel Data Services. But
Continental is a small-community telephone company, not one
which handles heavy metropolitan area business. Thus we esti-
mate its data carrying revenues at 2% of all transmission, rough-
ly $14.9 million for 1978.

8. RCA Corporation

30 Rockefeller Plaza, New York, NY 10020

(212) 598-5900

Among the many other branches of its 1978 business, RCA had
three satellite communications arms: RCA Alaska Communica-
tions Inc., RCA American Communications Inc., and RCA Global
Communications Inc. Together their revenues were $324.2 mil-
lion. Alascom could be presumed to carry very little data, due to
its primary function of bringing telephone service to our north-
ernmost state; that system is being sold to Pacific Power & Light
Co. and will no longer show up on RCA’s ledgers anyway. Amer-
icom receives less than 8% of its revenues from voice and data
together, we estimate, so Globcom, at $171 million, is the entity
most likely to succeed in carrying much data at all. We estimate
that the triumvirate gathered in $14.7 million in data revenues
last year.

9. ITT World Communications Inc.
67 Broad Street, New York, NY 10004
(212) 797-3300
ITT stands for International Telephone and Telegraph Company,
but thinking of the firm as a telephone company is about like
thinking of IBM as a typewriter manufacturer. ITT owns the
Sheraton hotel chain, Hartford Fire Insurance, O. M. Scott &
Sons (the lawn care people), and dozens of other companies,
including the bakers of Wonder bread and Hostess cakes.

Of its $19.4 billion business, the part we are concerned about is
ITT Worldcom, which did over $157 million in the international
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communications business last year. As an international records
carrier, it offers Telex, telegram, leased channel, and “other”
services between the U.S. and other countries. The “other” cate-
gory includes universal data transmission service, among others,
a packet-switching medium. ,

ITT is going in the right direction for tomorrow’s business. It
has picked up Courier Terminal Systems and Qume during the
last 12 months, putting it into the data processing and office
automation fields, and also has a small microwave carrier called
United States Transmission Systems. ITT’s Domestic Transmis-
sion Systems Com-Pak facsimile network will be operational this
year, and terminal to computer services will be offered on it in
1980. Also up the pike this year is the ITT Corporate Communi-
cations Services, a long distance calling network.

For 1978, however, Worldcom was the major data communi-
cations revenue provider. We estimate its contribution as $12.6
million.

'10. Communications Satellite Corporation

950 L’Enfant Plaza, Washington, D.C. 20024
(202) 554-6000

Comsat is a carrier’s carrier, and is included only for reference.
It makes most of its living by leasing satellite channels to the
common carriers, including to AT&T. As the U.S. agent for Intel-
sat, it provides the medium for international traffic going to or
coming from the U.S. through the sky. More than half its reve-
nues come from Intelsat; the rest is from Comstar, a domestic
satellite series, and Marisat, a marine communications program.
Marisat carries very little data, and is not included here. The
others, due to the nature of the airborne communications busi-
ness, are estimated at 8% each—just double Bell’s transmission
estimate—for a 1978 total of $11.4 million.

11. Graphic Scanning Corp.

99 West Sheffield Ave., Englewood, NJ 07631
Unraveling the revenues of Graphic Scanning and its communi-
cations carrier subsidiary Graphnet, would require a Computer

. Inquiry 111. The main portion of the corporate business is done in

receiving unstructured customer data, compiling and formatting
it, selecting a route and carrier for its transmission, translating
the outgoing message to a format and protocol for whatever
terminal or computer is to receive it, and transmitting it over
other carriers’ lines. Only a limited amount of the functions
performed, 10% Graphic claims, are pure data processing, like
data base update; and noinquiry response is said to be supported.

The company did roughly $9.1 million in the (basically) trans-
mission business in fiscal *78. Other businesses include radio
paging, using its own subsidiary radio common carrier, and tele-
communications systems, through another subsidiary, Comnet.

12. Telenet Communications Corporation
1050 17th Street NW, Washington, DC 20036
(202) 637-7900

Telenet is our one, pure data communications carrier. It does no
data processing of the form Graphic Scanning does, so it is easier
to categorize. It does sell products, but they are data communi-
cations switches and turnkey networks; and, in fact, it has sold
these packet-switching systems to the three major international
records carriers (RCA Globcom, ITT Worldcom, and Western
Union International—somehow the fourth one, TRT, got left
out, perhaps because TRT has its own switch-building subsidi-
ary).

Telenet’s network is of the packet-switching variety and so is of
less utility for facsimile, voice, or other traffic. It supports X.25
transmission protocol, and this makes it attractive to the IRC’s.

1978 business is the last which will be separately reported, we
presume, as GTE has found Telenet to be an attractive plum. Its
third year of operation, 1978, saw Telenet Communications Cor-
poration (the sole active subsidiary) pull in double its 1977 busi-
ness, $8.9 million. 1979’s revenues, though more difficult to iso-
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Central Teleghone :
ggxlinantal elephone

American Satellite
United Brands
FTC Communications

late, should further increase as the firm begins to take advantage
of GTE’s capital.

13.- Rochester Telephone Corporation

100 Midtown Plaza, Rochester, NY 14646

(716) 325-9851

Rochester is the seventh largest phone company. Its holdings are
mostly in New York State. Because its metropolitan connections
are proportionately higher than most telcos, we estimate that it
did $7.8 million in data carrying last year.

14. Southern Pacific Communications Company
One Adrian Court, Burlingame, CA 94010
(415) 692-5600 '

This subsidiary of the Southern Pacific Company operates a
microwave communications network which it augments with
satellite services. In operation since 1973, it purchased the re-
mains of Datran in 1976. SPCommunications has been thwarted
inits attempts to offer switched intercity service in addition to its
leased lines, due to AT&T opposition, and blocked from becoming
proﬁtable due to AT&T’s lowering of long distance rates once SPC
got going.

The firm’s circuits link 40 metropolitan areas, carrying fax,
voice, and data. It uses a digital switching system and two of its
services are specially aimed at data: Sprint, a voice and data
service that ties to the subscriber’s existing phone system; and
Datadial, which is purely for data. We estimate that i 1t did nearly
$5 million in data carrying last year.

15. WUI, Inc.
One WUI Plaza, New York, NY 10004
(212) 363-6400

WUI’s major subsidiary is Western Union International, Inc., an
international record carrier spun off from Western Union Corp.
in 1963. It is number three in the IRC business, behind RCA
Globcom and ITT Worldcom. Through submarine cables and
channels leased from Comsat, it delivers cablegrams, Telex,
marine communications, tv, and mixed data/voice/facsimile be-
tween the U.S. and other nations. It also does a minor business in
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data base inquiry between the U.S. and U.K.

Here at home it’s in a different form of communications busi-
ness: telephone answering, and both radio and mobile paging
services.

We estimate it does somewhat less data business than the other
IRC’s, and peg the amount at $4.6 million for *78. Next year it
might be playing a different role, however, as its management
has'sold the place to Xerox, making it a likely connector in the
coming XTEN business communication system.

16. MCI Communications Corporation
1150 17th Street NW, Washington, DC 20036
(202) 872-1600

MCI is a long distance carrier employing microwave circuits to
serve business users. The company recognized that 32 U.S. met-
ropolitan areas account for half of all long distance revenues,
something between $4 and $5 billion per year in 1978. Due to the
FCC’s opening up of long distance transmission to competition,
McCI and other carriers are able to go after the market.

In 1978, this firm was able to bring in just over $74 million as
its share. Most of that revenue comes from carrying voice traffic,
but we estimate that $3.7 million stemmed from data.

17. American Satellite Corporation
20301 Century Blvd., Germantown, MD 20767
(301) 428-6000

ASC is one of the holdings of Fairchild Industries. It has been a
satellite carrier since 1974, leasing channels from Western
Union Telegraph Co. Among its claims to fame in data commu-
nications is having provided the first commercial computer to
computer service via satellite, in October 1974.

American is heavily into data transmission, as well as com-
mercial broadcasting, fax, teletypewriter, etc. It offers two basic
types of service, leased lines through its own earth stations and
customer-site dedicated earth stations. The latter service is
brand new, and through the end of 1978 only nine circuits had
been installed—for Sperry Univac, Boeing, and Western
Bancorp.

Satellite services are all still relatively new, and not necessarily
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expected to yet pay their own way. In ASC’s case, 1978 revenues
ran to nearly $10.2 million, and losses to nearly $6.8 million.
Approximately 35% of those revenues, $3.6 million, come from
data transmission, some of which is in the form of mixed data/
voice.

18 United Brands Company
1271 Avenue of the Americas, New York, NY 10020 )
(212) 397-4000

United Brands is the company that brings you Chiquita ba-
nanas, A&W root beer, Morrell hams, and, among others, TRT
Telecommunications Corporation and TRT Data Products.

The telecommunications part is the nation’s fourth, and by far
the smallest, international record carrier. It has some routes to
Europe, and now to Australia, but most of its circuits go straight
south from the U.S. to the real banana republics. In fact, TRT’s
real first name was Tropical Radio Telegraph.

The Data Products part until recently was called Norfield
Electronics. It builds message switching systems for data, Telex,
and TWX. It too is small, having done about $2 million selling the
message switches (and maybe a few minicomputers) to telco and
commercial customers in 1978—only half of which were proba-
bly placed in data applications.

Adding TRT’s tiny percentage of southbound data traffic to its
switch business would probably bring United Brands’ revenue
from data communications to $1.2 million.

19. FTCCommunications, Inc.

25 Broad Street, New York, NY 10004

(212) 747-5670

FTCC began life in 1879 as the French Telegraph Cable Compa-
ny, the U.S. office of a French corporation, CFCT, of which it is
still a subsidiary. The company went into business as an interna-
tional telegraph carrier, using submarine cables, and even had its
own cableship fleet. It is now an international record carrier and
a communications carrier as defined in the U.S. Communica-

tions Satellite Act of 1962. Its offerings include telegraphic -

leased line, voice grade alternate voice/data, and a 1200 or
2400baud DATEL service to Europe. It estimates its 1978 data
traffic as being responsible for $647,000 of its revenues. %
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If you were among the thousands who
attended last year's Federal Computer
Conference, you helped set a record.

The event attracted more
attendees than any previous
Federal computer conference in

. Washington history!
That isn’t surprising. The 1978 Federal
Computer Conference was the first to
combine a comprehensive program with a
full-scale exposition for Federal ADP
users. From the wide range of session
topics to the first-class Exposition in the
Sheraton-Park’s exhibit halls, the scope of
the Conference was unprecedented —
a total learning experience.

_ Now generally recognized as the foremost
conference for Federal computer users,
this year's presentation promises to be

even bigger and better. You'll have a wide-

ranging program of sessions and work-
shops. You'll have more—and bigger—
exhibits to visit in the expanded Exposi-
tion. And, you'll almost certainly find more
of your colleagues planning to participate.
Attendance is expected to surpass even
1978's record turnout.

Structured with the guidance of

Federal ADP leaders

. The Conference’s Program Advisory
Group includes top-level members of the
Federal ADP community—individuals you

“know, or perhaps even work with. These

"leaders understand the kind of program
you want and work closely with the Pro-
gram Chairman to provide it.

The only Federal conference
co-sponsored by
DATAMATIONG® mogozine
Again this year, DATAMATION magazine
has joined forces with Federal Education
Programs to sponsor the Federal Com-
puter Conference. It is the only such Con-
ference sponsored by the leading data
processing publication.

Easy to getfo...easyon -
costs...special discounts, too

Held right in Washington, D.C. Little or no
travel expense for a majority of attendees.
And modest registration fees, bundled for
ease and simplicity, cover everything in-
cluding session notebooks and luncheons
featuring prominent speakers. Special
discounts for Federal personnel.
Comprehensive program plus .
full-scale Exposition

Three full days of sessions and work-
shops covering major areas of interest to
you and every member of the Federal
ADP community. Plus—a massive two-
day Exposition featuring the latest offer-
ings of leading companies in the computer
industry. :

Federal Computer Conference - P.0. Box 368 Wayland, Mass. 01778.

O f'minterested in attending. Please send more information.
O My company may want to exhibit. Please send details.

Nov. 6-8,1979
Sheraton-Park Hotel
Washington, D.C.

" Plan for it now!

Join the professionals at the 1979
Federal Computer Conference... .
the year’s foremost conference for
Federal computer users.

Send the coupon for full
information!

Name Title
Organization
Tel. (. )
Address.
City. State Zip.

Co-sponsored by bATAMATION, magazine Ond Federal Education Programs
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Our newly improved Accounts Payable
product is the most comprehensive package
available anywhere. From anyone.

| Designed to put you firmly in control, it
instantly becomes, to everyone who uses
it, “my system.” We'll be glad to give you
names of current users to use as reference.
| Our Accounts Payable integrates easily
with any General Ledger and Financial
Reporting System. It helps dramatically to
shorten your closing cycle and reduces
manual intervention and concomitant
errors.

. It features the added strength and flexi-
bility of our highly regarded MARK IV
Reporter. Ad hoc and special reports are
easy to get.

} On-line data entry makes it quick; error

checks keep it clean. And its Purchase Order

Module also integrates with General Ledger

Please send me information about your
Accounts Payable and Purchase Order

FOR THE BEST
ACCOUNTS PAYABLE
SYSTEM? CALLIN
INFORMATICS.

Information
Implosion.

to let you easily post month-end accruals
and do cash flow, cash commitment and
cash management reports.

Accounts Payable is only one of our
growing family of state-of-the-art applica-
tion products. If you're ready to upgrade
any of your current systems, use the coupon
to call us in.

APPLICATION PRODUCTS
DIVISION HEADQUARTERS

21050 Vanowen Street, Canoga Park, CA 91304,
Telephone: (213) 887-9121

DOMESTIC OFFICES

Dallas, TX (214) 750-0800, Chicago, IL (312) 298-9300,
Ralcxgh NC (919) 872-7800, River Edgc NJ

(201) 488-2100

INTERNATIONAL HEADQUARTERS
21031 Ventura Boulevard, Woodland Hills, CA 91364,
TELEX: 69-8473, Cable: INFORMAT

Twenty-three locations in Europe, Latin America,
Japan, Southeast Asia and Africa.

Our Accounts Payable and Purchase
Order System is only one of our

Canoga Park, CA 91304

System. growing family of application products.
I We will be happy to send you informa-
| Our machine is a: tion on any or all of them. Please check
the products that interest you:
I O General Ledger I
! (manufacturer) {model) Name O Financial Modeling
Wi Iv using: O Accounts Payable I
I e are currently using Title O Purchase Order
‘ O Accounts Receivable
‘I (Accounts Payable System) Company g ;’{:;?:l? Resource System |
\I Our decision time frame is Address O Corporate Shareholders System I
0O this month Finally:
‘ O this quarter City/State/Zip Everybody has a hot button—a capability
I [ this year ( ) _ they are looking for in an Accounts l
: , Payable and Purchase Order System.
‘ Mail thi Telephone ° Please note here the key features you're
l co?ll;xt)nlio . looking for. Then we can get right to I
Informatiés, Inc. the point.
APPLICATION PRODUCTS DIVISION Informat'cs lnc o
I 21050 Vanowen Street I I
®

The Information Management Company.

CIRCLE 81 ON READER CARD




There are twc
cargo there today
The country’s
brings you both of

Al
For small packages,“SPD” |
(Small Package Dispatch).

Over1600 direct, same-day flights to
109 U.S. cities—that’s more planes to
more places than anybody. Plus arrange-
ments with other airlines to extend
our service to over 629 cities, over
10,000 business communities.

Airport-to-airport or door-to-door.
Choose your service. We guarantee
pickup and delivery 24 hours a day,
every day of the year. Airport-to-airport
always available.

Call “The Big Guy”toll free.

(800) 638-7340. |

Maryland call: 269-6470. Honolulu,
Hawaii, call: 836-5250. Hilo, Hawaii,
call: 935-9144. If it weighs 50 pounds
or less, if it measures 90 inches
(length plus width plus height) or less,
and 1f you need it there in hours,
guaranteed, call “The Big Guy”
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wvays to get your

siggest airline
om. *

For multiple pieces and over 50 lbs., -
“First Freight?

There today, to109 cities and 3800
surrounding communities. Over 1600
direct flights each day! More than any

other airline.
Guaranteed priority boarding. Your
make sure your shipment arrives
at our freight terminal at least
according to your plan, from start
to finish.

shipment goes on the flight you
"(t 90 minutes before flight time.
Think Big. Think United.

specify. We guarantee it.
Guaranteed reserved space.
Just call us in advance. Then
= Priority handling, From the ground
up, “First Freight” is controlled all the
way — for special handling. It moves

s

Call"The Big Guy.”

More planes to more places more often.

47 UNITED AIRLINES CARGO
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USERS LOVE IT,

VENDORS ARE GETTING THE MESSAGE,
AND STANDARDS ARE ON THE WA

*“Pascal is what pL/1 should have been.”
That'’s the way Ed Barkmeyer of the Na-
tional Bureau of Standards describes this
fastest growing of new computer lan-
guages. “It’s one of the few cases where

the academic community came up with

the language, and it was then adopted by
the business community—the other ex-
ample, of course, was BASIC.” Andy
Mickel, coordinator for the Pascal Users
Group, says, “Pascal is a general-purpose,
but not all-purpose, language with a small
number of simple, powerful, and non-
overlapping features.”

Pascal, a relative newcomer to the
hlgh level language scene, was proposed
in 1968 by Niklaus Wirth of the Federal
Institute of Technology (ETH) in Zurich,
Switzerland. In 1970 it was implemented
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as a compiler on a cDC 6400 system by
Urs Ammann and co-workers at ETH as a
4,100-statement Pascal program.

By 1971 the language was formal-
ly defined. Over the next seven years, con-
tinual changes made the language less
machine-dependent. Also, a compiler was
developed that produced P-code for a hy-
pothetical “Pascal machine” which al-
lowed Pascal to be adapted to machines as
diverse as the'1BM 360, PDP-11, DECsystem
10, Univac 1108, and numerous micro-
processors. Pascal’s simplicity, as well as
its power for expressing complex algo-
rithms, established it as a language well
suited to teaching both computer pro-
gramming and writing systems software.
By 1977 the P-code interpreter further es-
tablished Pascal as a major language for

microcomputers.

The accelerated growth of Pascal
has continued unabated; by December
1978, Pascal News No. 13 reported 110
different Pascal compilers, including
eleven for the pDP-11. Today, Pascal exists
for all hardware from micros to
supercomputers and its range of uses has
broadened considerably from its original
roles in systems programming and teach-
ing programming. Current uses of Pascal
range from real-time processing for
NASA’s Deep Space Network to general
ledger systems on a minicomputer.

Pascal is a high-level procedural
language. Using a natural English lan-
guage syntax and allowing free-form cod-
ing, it fits somewhere between the poles of
FORTRAN and COBOL, most resembling



Algol and PL/1.

A de facto standard has existed for
Pascal in the form of Pascal: User Manu-
al and Report by Kathleen Jensen and
Niklaus Wirth which presents both a defi-
nition of standard Pascal and how to use
it. This book has held the language to-
gether and provided a base for the growth
of specific extensions. The language can
be divided into a definition of what is
standard Pascal (at present, the Pascal
Report part of the Jensen/Wirth book
does this) and its extensions. For the lat-
ter, there is a great deal of development
activity but little consensus on its direc-
tion. We will discuss further in this article
the present effort to formally define an
international standard for Pascal.

Pascal is a natural for structured
programming; it is used to teach struc-
tured programming more than any other
language. It was the first major language
to be developed after the concepts of
structured programming became preva-
lent. As such, Pascal enforces many of the
nonstandard rules of structured program-
ming; for example, clear definition of all
variables and constants in a program is
ensured by sections that define them at
the front of the program. Readability is
enhanced by data names (labels) that can
be any length and apply equally to all con-
stants, variables, complex data structures
(including records and files), procedures,
and functions. Top-down programming
style is accommodated with the use of
procedures and functions that can be in-
voked just by using them in the main-line
routine. The ability to determine exactly
what the program will do is ensured
through the introduction of control struc-
tures which eliminates the need to use
GOTO.

Pascal uses a block structure simi-
lar to Algol (Fig. 1). Each Pascal pro-
gram is made up from one or more of
these blocks. A heading names the block
and gives the parameters it uses. Every
block has two main parts, for definitions
and program logic. The definitions part
has five specific sections that describe ev-
erything before the program logic is pre-

sented. The definitions sections specify la- .

bels, constants, data types, variables and

- subroutines (functions and procedures).

The program logic, in what is called the
statement part, is the actual algorithmic
expression of the block in source code.
Thus, data definitions in Pascal are segre-
gated from the algorithm, preventing the
definition of constants and variables from
appearing within the processing steps.
Since subprograms are in the same block
structure, they can be nested within each
other and each can carry its own set of
parameters and local variables.

As a result of these language de-

'BLAISE PASCAL
(1623-1662)

A French mathematician and phlloso-
pher, Pascal invented, at the age of 19, a
calcu]atmg device using the ratchet and
pin, principle that could add and sub-
tract eight digits, and handle multlphca-
tlon and dxv1snon through successwe ad-

spcct for hls'accomphshme

sign features, programs written in Pascal

tend to be more readable by others and

more straightforward in design. The re-
sult is programs that are easier to code,
debug, and maintain.

WHO Such a description of Pascal
USES would imply that its en-
PASCAL? dorsement by programmers

and vendors would be strong
and growing. While this has been true of
programmers almost from Pascal’s incep-
tion, its acceptance by vendors has been
more cautious, particularly among main-
frame vendors who, for the most part,
have reserved adoption of its use for writ-
ing their own systems software rather
than providing it for use by their custom-
ers.

Although the language itself is
available to run on all the big mainframes
(Amdahl, Burroughs, cDpcC, 1BM, Honey-
well, Itel, NCR, and Univac) as well as
most other large minis and almost every
microcomputer, the source of the compil-
ers is a different story. To date, only a few
of the mainframers offer Pascal to their
users. The majority of Pascal implemen-
tations, in the form of compilers or inter-
preters, are marketed by proprietary soft-
ware firms, universities, and users.

Even though many vendors, in-
cluding most mainframers, do not support
a Pascal implementation for customers,
they seem to be using it increasingly for
their own systems programming. During
the last year, Pascal has spread to new
minicomputers at a rapid rate. It has been
a reality on most microcomputers since a
universal Pascal was developed at the
Univ. of California at San Diego.

Other than its growth, the most en-
couraging issue about Pascal is the wide-
spread agreement on what should consti-
tute Pascal. Formalization of this
standard will be winding through the in-
ternational review process in 1979, with
the strong likelihood of an international
standard before the end of the year. What
will take considerably longer is the defini-
tion of Pascal extensions to either add ca-
pabilities not present in standard Pascal
or to enhance what is already there. Ex-
tensions already exist as a formal part of
most Pascal implementations and thus
are known to the Pascal community.
Others are yet to be defined, let alone im-
plemented. To understand why extensions
are such a vital issue, it is important to -
realize that the standard Pascal does not
have fixed point and decimal arithmetic,
direct and indexed file access, data base
interfaces, and normal types of printer ed-
iting for business applications built into it.
Other limitations are arrays that have to
be described at the time of compilation
rather than via parameters and, on some
smaller implementations, the necessity to
recompile an entire program if one mod-
ule is changed or added. Jim Miner, who
is the chairman of the ANSI Task Group
subcommmittee looking at Pascal exten-
sions, states: “Implementors have already
begun adding extensions, including direct
access files, character string handling,
fixed-point arithmetic, and formatted
1/0.” Rusty Whitney, president of Oregon
Software (which offers an extended Pas-
cal compiler, OMSI PASCAL:1, to run on
any 32K PDP-11 processor), reports that its
compiler includes random access file han-
dling, a FORTRAN interface, process con-
trol extensions, and a high-level debug
feature. One of Oregon Software’s cus-
tomers, Interactive Technology, Inc., has
written its own data base interface, edit-
ing options, and index file access with
OMSI PASCAL-1. The British have devel-
oped a working draft of a Pascal standard
which is likely to become the internation-
al standard. But the ANSI committee on
Pascal extensions will probably emerge as
the leader in defining extensions to this
standard. Because Pascal’s simplicity is a
key to its popularity, a great number of
extensions would seriously detract from
its value, particularly as a way to teach
good programming practices.

The definition of extensions is fur-
ther clouded by one of Pascal’s most pow-
erful capabilities: to define procedures
and functions that by themselves can pro-
vide additional capabilities for any pro-
grammer who chooses to write or use
them. For example, some users define
procedures outside of their  Pascal pro-
grams to perform direct access 1/0. Other
users write 1/0 formatting routines in
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standard Pascal. There are many who feel
this approach would allow Pascal to con-
tinue to grow as a language while still
staying clean, straightforward, and sim-
ple. Still others feel that the extensions
~ are needed to lift Pascal out of the context
of a teaching language into a rich enough
implementation to be useful as a produc-
tion language for scientific and commer-
cial uses.

BRITISH Pascal is about to enter a
DRAFT new era as efforts for its

dardization draw to
STANDARD  St2"

what appears to be a rapid
and successful conclusion. In 1976, the
British Standards Institution (BSI)
formed a group to prepare a draft defini-
tion of Pascal based on the language defi-
nition in Jensen and Wirth’s book. The
Pascal report section was vague in some
areas leaving too much open to interpreta-
tion by compiler writers preparing new
implementations of the language. Under
the direction of Dr. Tony Addyman of the
Univ. of Manchester, England, the BSI
proposed a working draft of a Pascal stan-
dard that formalized and clarified the
Pascal report. BSI submitted this to the
International Standards Organization
(1s0) for consideration by the internation-
al Pascal user and implementor commu-
nity.
‘ The BS1 working draft caught ANSI
off-guard. It reacted by establishing, in
September 1978, X3J9 as the Technical
Committee on Programming Language
Pascal and bypassing the study group
usually formed prior to the programming
language technical committees. X3J9 has

PASCAL USERS' GROUP

‘Founded in October 1975, this group
‘has a worldwrde “membership of over
3,300 users in 47 countries. Its main of-
ficeis at the Univ. of anesota in Min-
neapolis with other offices in Southamp-
ton,’ England ‘and Hobart, Tasmania
(Australia). Under the direction of An-
dy Mickel at the Univ. of anesota,‘
the group provides its members a quar-'
terly publication, Pascal News, as a fo-
rum for members 1deas ‘The pubhcatron
is the main communication vehicle for
PUG, although PUG also has informal
groups- that meet perlodlcally Besides
editorials and program listings, the
News covers Pascal events, books and
articles reviews, history apphcatrons,
users artrcles, members .open corre-
spondencc and extensive mformatron’
on Pascal 1mplementat10ns, distributors
and ‘documentation. PUG ‘also  coordi-
nates the International Workmg Groups
on Pascal Extensions;" advised by
Niklaus Wirth, and reports on actrvrtresﬂ
of the group. e

moved its initial target date for a Pascal
language standard from 1984 up to mid-
1979 and joined its efforts with those of
the IEEE Pascal Standards Committee.
Bruce Ravenel, the IEEE’s committee liai-
son to the X3J9 ANSI committee, reports
that the marriage of the two groups’ ef-
forts to review the BSI working draft Pas-
cal standard is functioning smoothly. A.
joint meeting of X3J9 and the IEEE Pascal

Standards Committee members was held

at the Univ. of Colorado in Boulder on
April 26-27 of this year. The purpose of
that meeting was to review U.S. responses
to the BSI proposal. X3J9 and the IEEE
Pascal Language Committee then pre-
pared separate responses to the BSI propo-

sal. Since ANSI is the official representa-
tive for the 1SO in the U.S., the X3J9
response was sent back to Britain through
150 channels along with those of other 1ISO
member nations. The IEEE response to the
standard was sent directly to the BSI
group. Bill Price, chairman of the X3J9
Technical Review Task Group responsible
for drafting the ANSI reaction (and there-
fore the official international U.S. re-
sponse), says, “Our response indicated
the BS1 working draft Pascal standard was
a good piece of work, sound in general and
acceptable with a few detailed changes.”
Two of the more significant changes clari-
fied the wording of the rules for naming
conventions and strengthened the compil-

USER REPORTS

;Pascal users seem to. be in. umversa

}language Here are some examples.
i Sczence The Umv of anesot
_uses Pascal extensively in its Social Sci

statistical ‘and. cartographlc “data
‘;mampulatmg analyses,

~and a PDP-§ graphxcs system. One typ1
‘students and faculty produces an invert

_users to' perform statistical analysis in-

:hrghest growth rate (60% a year) while

versity also uses Pascal as the first pro
gramming
scwnce students.

handles the data processed by DSN ef-

,Pascal by nature is fairly mdependent of

agreement in therr enthusrasm for the - cludes the Voyager 1 satellite now on its
way from Juprter toSaturn. One of JPL’s
?,objectnves in the DSN programmmg
_project is to improve its software engi-
 neering practices. It has developed-an
extended form of BASIC, MBASIC, that
~ will run on several different types of
“computers around the world. “The
- MBASIC programs must be transparcnt
‘to our hardware, and we're writing:both
its mterpreters and compilers for our
~ equipment in Pascal,” notes Hartley.

_ence Research Facilities Center. More -
thana hundred students and faculty use
programs written in Pascal to perform -

and human/
- machine simulations. The programs run
“on the umversxtys three central cDC
dmamframes (Cyber 74, Cyber 172,and’
6400), several Terak LSI-11 computers
_ write and maintain the support software
for HAL/S, the real- t1me language in the
_DSN project that will run on MODCOMP-2

_computers - tied. to trackmg statronsﬂ

cal program written for social science
_ed data base in batch mode and allows :

i;teractrvely, on data files including voter
‘surveys. Dunng the 1977-78 academic
“year the job mix on the three CDC ma-
chines (in thousands) was SNOBOL (50),
'COBOL (150), Pascal (270) and FOR-
' TRAN (980) The Pascal jobs showed the

; gy, Inc ‘a Portland, Oregon software
- house - sellmg turnkey accounting sys-
~tems based on PDP-11’s, developed its
~own hierarchical data base manager
~called Realtime Databank Manage-
- ment (RDM). RDM is lmbedded in turn-
'FORTRAN growth has been flat. Theuni-

~the user Bruce Johnson, the developer
- of RDM, says that Pascal has switched
- the design/programming ratio from 2:8

- with BASIC, FORTRAN, COBOL, and DIBIL

language for its| computer!;'

Aerospace Jet Propulsron Labo-v»
ratory in Pasadena, administered for
NASA by the California Institute of
Technology, uses Pascal extensrvely in.
its ‘Deep Space Network (DSN) Pro-
"grammmg System ‘Booth Hartley,
group supervisor of the DSN program-
‘ming project, reports that Pascal was se-"
lected as a systems programming lan-
guage for two main reasons: (1) It

~back to later,” says Johnson. ITI says it
“had six PDP-11 systems built around its’
- RDM data base installed by April 1979.
- It estimates that Pascal has increased
the productivity of “its programmers
.- fourfold. Its largest problem now is to
fectively by hmrtmg use of data to those - “find user documentation specialists ‘to'
routines requmng it; and (2) standard -
~The demand for Pascal in the Portland
“area is strong enough that ITI plans to
_offer separate courses on Pascal busi-
- ness and process control planners.

‘the numerous different types of hard- -
‘ware being used by JPL. The Deep Space
‘Network Programmmg System handles .
‘the capture and transmission of datato -

and from unmanned spacecraft. This in-

JpL and NASA Langley also use Pascal to.

round the wor]d ;
" Business: Interactlve Technolo-k

key software so that it is transparent to

to a ratio of 8:2 with Pascal. “Pascal
forces us to do the design and program
planning thoroughly. You don’t write
programs in Pascal that you can’t come

keep up with the application developers.:

144 DATAMATION




er test for noncompliance with standard
Pascal. A unanimous resolution passed in
Boulder requested BSI not to add enhance-
ments to Pascal in the next draft of the

proposed standard until adoption of an in-

ternational standard.

Once the BSI Pascal Standards
Group (designated DPS/13/4) receives re-
sponses in England to its working draft
standard, it will prepare a proposed Pas-
cal standard which will go back through
the 1SO channels and the entire review
process will be repeated.- Approval of the
proposed standard would establish an in-
ternational standard for Pascal through
the auspices of the 1S0. The objective of
the BSI is to have the standard in place by
January 1, 1980. X3J9 plans to institute a
separate study to evaluate the standard as
an American national standard, with the
likelihood that it would be passed with
few or no changes. Beyond 1980, the Pas-
cal Extensions Task Group of X3J9 would
evaluate proposed changes and extensions
to the language both for international and
American adoption.

Many implementers have a big
stake in the outcome of the standards ef-
forts. A large amount of Pascal code ex-
ists that has been built up since 1972.
Some vendors may find it necessary to re-
vise their language implementations. This
is particularly true if Pascal becomes a
standard language within the federal gov-
ernment. Barkmeyer of the National Bu-
reau of Standards (NBS) points out “NBS
selected Pascal for a study as a vehicle for
federal software in scientific and systems
programming in order to minimize the
cost of machine migration.” Presently,

COBOL is the only language with a federal

standard (FIPS 21-1). Technically, any
federal agency that can use COBOL for an

PASCAL BLOCK

Program Heading
e Name

o Parameters

Labels
o0 Constants
e DataTypes
® Variables

‘End of Block

application and does not want to, must
submit to NBS a request for a waiver.
Unofficially, both FORTRAN and BASIC
have been accepted for years, and current
NBS standardzation efforts are expected
by Barkmeyer to result in federal stan-
dards for FORTRAN and BASIC this year.
The adoption of Pascal as an approved
standard within the federal government
would allow it to join the growing Federal
Standard Language family. This would
lend further legitimacy to Pascal and
open up a new, larger market for Pascal
implementations.

Adoption of the BS1 working draft
standard for Pascal this June, and the
subsequent BSI proposed Pascal standard
in 1980 by member nations of the 1SO ap-
pears likely.

The next crucial phase in the
evolution of Pascal will be the standardi-
zation of Extended Pascal, the first phase
of which will probably take place by 1982.

" This extended standard,' and the valida-

tion methodology for comparing a specif-
ic Pascal implementation to the standard,
would open the way for vendors to evolve
a common enriched Pascal capable of
serving a growing array of users. If the
National Bureau of Standards and GSA
follow through with a timely federal vali-
dation standard for Pascal, it will have
evolved into a commonly recognized stan-
dard in just nine years. And if that hap-
pens, it will score a big one for computer
science academicians, who initially em-
braced this newcomer and foresaw its
long-range implications.

—Dennis Fletcher

Dennis Fletcher began his dp career with ism
as a Systems Engineer, participating in the
development of RrG, Applicator Cus-
tomizer, and other languages for the Sys-
tem/360. After 11years as a consultant, he
recently joined Informatics Inc., as a prod-
uct manager in the Implementation Systems
Product Management office responsible for
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dards effort.
Procedures Task Group
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‘work be done in committees, and that

The American Natronal Standards In-'
stitute (ANSI) .includes a Techmcal- :
Committee (X3) that proposes and re-

mg on proposals

Chalrcd by Bill Price of Tektronix, this
- group is reviewing the BSI working draft
~ Pascal standard and the responses of
_ others to the working draft in order to
_prepare the official U.S. response t01S0.

'Comprlatlon of the response took place
~ atan open meeting at the Univ. of Colo-
- radoat Boulder on Aprrl 26-27. Another
”Jmeetmg is scheduled this month to re-,’
- view an expected final revision from BSI
~on the proposed Pascal language stan-
~dard. ‘

'X3J9 is the Technical Committée on

ports to the X3 parent committee. X3J9
is also the American link tothe Interna-
tional Standards Organrzatlon (1s0),
which is coordinating efforts to define
an international language standard for -

X3J9 is being handled by CBEMA m: i
: ~Washmgton, D.C.- P
, X319 performs the work of solrc-

iting publlc reaction in the U.S. to the
proposed British Standards Institution’s
workmg draftofa Pascal standard eval- o
uating that reaction, and preparing the
| official U.S. response to the BSI draft -

; }by Jim Miner of the Umv of Mlnnesotar
-and the: Pascal Users’ Group, this. not--
yet-official subcommittee is charged'g
_with reviewing the entire: array of pro-
~ posed extensions to the BSI working
_ draft Pascal standard It will probably‘
- take this group up to 18 months to de-
fine a proposed set of Pascal language;
- extensions. Key areas are: 1/0 and file
. ;”handlmg, storage allocation an man-j
,agement multrtaskmg, commumca»
*“tions, and data base ‘The big issue is.
~ how far the group can go without rob-
: 'bmg Pascal ol' its srmpllcny and coher-j

and forwarded to the Bsi through 1S0,
which is collecting similar reactions -
from member nations Canada, France,
‘ ‘Italy, Germany, Swedcn u. S S. R Ja-

‘So far, X3J9 has four task groups i
(subcommrttees) of either official or.
proposed status. Each task group plays a.
key part in the definition of a language e
standard. All except the last are a nor-
‘mal part of any ANSl language stan—‘

, ,rposed subcommrttee ‘No current chair-
~ man. The group  would propose a valrda-f
- tion procedure for determmmg ifa grven‘

-~ compiler fit the Pascal language stan-
- dard (assuming agreement is found on
“one). This effort would include partici-

‘pation by the National Bureau of Stan-
- dards to define the FlPS specs for Pascal
jcompllers sold to the federal govern-
»yment e A o

Software, it proposed rules for the oper-
‘ation of X3J9. It has proposed that all -

‘discussion at X3J9 working conferences
(open to the public) be reserved for yot- i

high-level nonprocedural languages.

“Technical Review Commme

Extenszons Commrttee r,Charred

ence

Valrdauon Commtttee A pro-s
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OM PASCAL

TO PEBBLEMAN...

It is almost the inverse of the Biblical tale
of the Tower of Babel. DOD, seeing lack of
communication and sharing among soft-
ware folk, has decreed that a common
language be invented to provide for “un-
derstanding one another’s speech.” And
the result, it fervently hopes, is that
“nothing will be impossible” for the soft-
ware developers of the common-language
future. '

DOD carved out a fairly limited do-
main; it elected to work a specific problem
area, that of so-called “embedded-com-
puter systems.”

“Embedded-computer systems”
are those computer systems contained in
larger systems; for example, a spacecraft

that contains a computer which monitors

navigational and flight control actions; or
a rapid-transit vehicle that contains a
computer to control its acceleration-de-
celeration actions. Typically, embedded-
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computer systems are applied to real-time
tasks in highly critical environments.

How much like other applications
is the embedded-computer system? Or,
put more bluntly, will the new DOD lan-
guage be useful to the ordinary program-
mer?

The answer, emerging from DOD’s
study of the requirements for program-
ming languages across a number of appli-
cation areas, is, surprisingly, “yes.” The
new DOD language could conceivably
have an impact on programmers well
outside of the embedded-computer sys-
tem area. Scientific programmers, for ex-
ample, should find it capable of solving
their problems in a manner considerably
more satisfying than FORTRAN. System
programmers, including those who write
the compiler for the language itself,
should find it at least adequate for their
tasks. Real-time programmers ‘should

find it a cut above anything currently
available, particularly if their problems
involve parallel processing. Only the busi-
ness data processing programmer may
find the new language to be of purely
passing interest. No attempt has been
made to replicate the qualities of COBOL,
such as powerful and elegant data struc-
tures, in the new language.

DOD, in its top-down approach to
defining the language, began with a re-
quirements-gathering exercise across the
application areas which it thought the
new language might support. “The sur-
prising result,” according to Lt. Col. Wil-
liam A. Whitaker, Defense Advanced Re-
search Projects Agency, who has headed
the language development since its incep-
tion in 1975, “was that the requirements
so generated were identical. It was impos-
sible to single out different sets of require-
ments for different communities. All



users needed input/output, real-time ca-
pability, strong data typing for compiler
checking, modularity, etc.” The implica-
tions of that finding are important. It is
possible to define one language to support

all application areas. That does not, of -

course, imply that it is desirable. PL/1, the
last decade’s attempt to provide a univer-
sal language solution, cannot be called a
successful language; it has been resound-
ingly ignored by a high percentage of pro-
grammers.

THENAME The name of the new
IS ADA Ada Augusta, the Countess

of Lovelace, who was the
world’s first programmer. She assisted
Charles Babbage in his pioneering work
150 years ago with the first “computers,”
the Difference Engine and the Analytical
Engine.

The name Ada was not chosen
without struggle. The only schedule
which slipped significantly was the choice
of the name. After months of indecision,
in which one or more of the approving
bodies rejected each candidate name pro-
posed, it began to appear that no one’s
choice, the name “DoOD-1” which had been
used spontaneously as an abbreviated
handle for the language, might become
the de facto name. However, when Ada
was suggested and explained, support
gradually grew. In November, following
an approval process which even included

~contacting descendants of the Countess

of Lovelace in England, the choice was
formally announced—nine months be-
hind schedule.

Put yourself in the position of the
DOD in 1975. You're spending around $3
billion a year on computer software, and
software needs are predicted to rise, per-
haps dramatically. You have three major
armed service branches not especially
noted for their ability to work coopera-
tively. Each of those services has a flock of
computer programming languages which
they have used and/or developed over the
years, some of them suspiciously redun-
dant. It is becoming obvious that high-
order languages are the wave of the fu-
ture, even in application domains which
still resist their use. And computer hard-
ware costs are continuing to decline.

With all those trends and forces at
work, the DOD decided that it was time for
action. The inherent inefficiency of an
HOL (high-order language) vs. assembler
code, variously indentified as being in the
5% to 50% bracket (but usually defined to
be around 20%), was becoming tolerable
in the light of reduced hardware costs.

language is Ada, named for =~ ‘HOL’s:

The life-cycle benefits of an HOL were
well known, and so was the value of a
common HOL. The time had obviously
come to apply some language discipline.
Although the task of achieving common-
ality among the tri-services had always
been a formidable one, the potential pay-
off made the DOD act. It formed a High
Order Language Working Group
(HOLWG) to begin the task of defining the
needed language.

The official position of the DOD is

spoken in so-called “DOD Directives.” The
~ first directive relevant to this discussion,

known as 5000.29, required the use of
‘“poD-approved high-order
programmng languages will be used to de-
velop Defense systems software unless it
is demonstrated that none of the approved
HOL’s are cost effective or technically
practical over the system life cycle.” Fur-
thermore, to be sure some teeth evolved in
the use of HOL’s, 5000.29 also specified
“Each pop-approved HOL will be as-
signed to a designated control agent.”

Following on the heels of 5000.29
came another DOD directive, 5000.31.
Where the first directive established the
philosophy and discipline of using HOL’s,
the second one got specific: seven existing
tri-services languages were identified as
the only acceptable languages for De-
fense systems software. Placed onthe list
were FORTRAN and COBOL, and five tradi-
tional tri-services languages — TACPOL
for the Army, CMS-2 and SPL/1 for the Na-
vy, and JOVIAL J3 and 173 for the Air
Force. These languages were identified as
the “interim list of DOD approved high or-
der programming languages,” with the
implication that as time went on the list
would be narrowed to Ada (when it ar-
rived), FORTRAN, and COBOL.

With its directives firmly 1n place,
HOLWG formulated requirements for the
new DOD language. An orderly top-down
approach to language definition had been

launched. The process was: identify the °

requirements for such a language; scrub
those requirements by iterating them
through all communities of interest; select
four contractors to design candidate lan-
guages meeting the requirements; of
those four, select two contractors to refine
their languages and implement prototype
language processors; pick a winner from
that pair; evaluate and refine the winning
language based on both study and experi-
mental application; build the support
tools for the language (for example, pro-
duction-quality compilers); and finally
place it on the 5000.31 list of approved
languages. The total plan, as defined,
spanned the five years from 1975 to mid-
1980. The winning language, “Green,”

was selected in April 1979.

n interesting piece o
FIRSTCUT An i ing pi f
1ghtheartedness began
IS THE lighth d beg
STRAWMAN the project; the initial cut

at the language require-
ments was called, not too surprisingly,
“Strawman.” A strawman, colloquially,
is a target set up more to draw commenta-
ry than to be a polished final product. And
the Strawman requirements definition
was meant to be, and succeeded at being,
precisely that. Strawman was sent to the
military departments, other government
agencies, the academic community, in-
dustry, and to a number of technical ex-
perts outside the U.S. All of them re-
viewed the requirements.

When the results of studying the
comments on Strawman were folded into
the requirements, the next iteration was
given another whimsical name—
Woodenman. Woodenman, following its
review cycle, became Tinman. Tinman,
subject to the most extensive review of all,
gave way to Ironman. And Ironman, fol-
lowing both a review and a focusing ef-
fort, became Steelman.

In parallel with the requirements
definition activity, another study was be-
gun by the HOLWG to determine if the ear-
ly sets of requirements definitions could
indeed lead to a usable language, and to
see if there was such a language already
lurking in the wings. A large number of
existing languages were chosen for this
study—23 of them were studied formally,
and a number of others less formally. The
set, which of course included the lan-
guages on the DOD Interim List, were
FORTRAN, COBOL PL/1, HAL/S, TACPOL,
CMS-2, SPL/1, JOVIAL J3B and J73, ALGOL
68, CORAL 66, Pascal, SIMULA 67, LIS, LTR,
RTL/2, EUCLID, PDL2, PEARL, MORAL and
EL-1.

Following the analysis of the re-
quirements and the existing languages,
several conclusions were reached by
HOLWG: among all the languages consid-
ered, none was found that satisfied the
requirements so well that it could be
adopted as the common language; all
evaluators felt that the development of a
single language satisfying the require-
ments was a desirable goal; the consenst:s
of the evaluators was that such a languag»
was feasible; almost all the evaluators feiu
that the language design process should
start from an existing base language;
most of the languages studied were ex-
cluded from the list of appropriate base
languages; and finally, Pascal, PL/1, and
ALGOL 68 were chosen as the acceptable
candidate base languages.

Now, the competitive process be-
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gan. A Request For Proposal (RFP) was
issued to select competitors for the initial
language design. When the smoke had
cleared, the list of four winning compa-
nies contained a few predictables and a
few surprises. Softech and Intermetrics,
well known in domestic language and
compiler circles, were no surprise. SRI-In-
ternational, which had evolved from
Stanford Research Institute in Califor-

nia, was somewhat more of a surprise but
still explainable on the basis of its aca-
demic history. But the real surprise, at
least to domestic compiler/language
watchers, was Cii-Honeywell Bull, a Eu-
ropean company affiliated with the U.S.
Honeywell Corp. The most significant
surprise, however, was that all four of the
winning contractors had selected Pascal
as their base language. Whether this base

commonality was deliberate or acciden-
tal, the course had been further refined—
the new DOD language was going to be a
derivative of Pascal.

The language design effort began
in mid-1977 and reached the pick-a-win-
ner point in the spring of 1978. Eighty
volunteer review teams eagerly poured
over the prototype designs. These teams
were again chosen on the basis of interest

AND THE WINNERIS . ..
GREEN

More than four intensive years of devel-
opment of a common DOD tri-services
computer programming language has
led to a final decision. In late April the
government selected a winner—the
Green language, defined by Cii-Honey-
well Bull. Features of the winning lan-
guage are defined below:

A program is a sequence of units which
can be compiled separately. Units may
be subprograms (which define execut-
able algorithms), package modules
(which define collections of entities) or
task modules (which define concurrent
computations).

Program units. A subprogram is
the basic unit for expressing an al-

_function, with or without parameters.
A package module can be used to
define a common pool of data and types,
a collection of related subprograms, or
encapsulated types with associated op-
erations. Portions of a package can be

cess only to the logical properties ex-
pressed by the package module.

A task module is similar to a
package module, but with capabilities
for parallel processing.

Declarations and statements.
Each program unit generally contains a
declarative part, which defines its logi-
cal entities, and a sequence of state-
ments, which define its execution.

The declarative part associates
names with declared entities. A name
may denote a type, a constant, or a vari-
able. A declarative part also introduces
the names and parameters of other sub-
programs, task modules, and package
modules to be used in the program unit.

Statements describe actions to be
performed: assignments; subprogram
call and return; if-then-else if-else; case-
when; for/while-loop; exit; goto; assert
(a self-check capability).

Certain statements are only ap-
plicable to tasks. An initiate statement

gorithm, and can be a procedure or-

hidden from the user, thus allowing ac-

- specifies that one or more tasks may be-

gin execution concurrently with the ini-
tiating task. An entry call, which ap-
pears as a normal subprogram call,
specifies that a task is ready for a ren-
dezvous with another task containing
the declaration of the entry. An accept
statement within the other task specifies
the actions (if any) to be executed when
the corresponding entry is called. After
the rendezvous is completed, both the
calling task and the task containing the
entry may continue their execution in
parallel. A select statement allows a se-
lective wait for one of several alternative
rendezvous.

Execution of a program unit may
lead to exceptional situations (e.g., a
computation exceeds the maximum al-
lowed value of a number, or the value of
a variable is uninitialized). Exception
handlers describing the actions to be
taken when these situations arise may be
specified.

Data types. Every object in the
language has a type, which defines its
logical properties and the operations

- that can be performed on it. There are

four basic classes of types: scalar, com-
posite, access, and private.

The scalar types INTEGER,
BOOLEAN, and CHARACTER are prede-
fined. Approximate computation can be
performed using floating point types or

inexact fixed point types. Enumeration -

types provide for defining problem de-
pendent types with discrete values (e.g.,
character sets).

Composite types allow defini-

function FACTORIAL (N: INTEGER) return FLOAT is

begin
if N =1 then
return 1.0;
else return FLOAT (N)*
FACTORIAL (N-1);
end if;
exception
when - OVERFLOW = >
return FLOAT' LARGE;
end FACTORIAL;

has a 95 character ASCII set, and a basic

- ters in length. There are reserved words.

—SPECIAL CASE FOR FACTORIAL OF ONE—

— RECURSIVE CALL FOR NORMAL CASE—

—HANDLER FOR OVERFLOW EXCEPTION—

tions of arrays and records. A record is
an object with named components of
possibly different types. Alternative re-
cord structures can be defined by having
a variant part within a record type.

) Access types allow the construc-
tion of complex data structures that are
created dynamically.

Private types can be defined in a
package module that hides irrelevant
structural details.

The concept of a type is refined
with the “subtype,” to constrain the set
of allowed values in a type. Subtypes can
define subranges of scalar types, arrays
with a limited set of index values, and
records with a particular variant.

Lexical structure. The language

55 character subset to be used when nec-
essary. Names may be any number of
(alphanumeric and underscore) charac-
Comments are preceeded by “—”.
Compile time directives are given by
“pragmas.” ’

Other facilities. Representation
specifications can be used to relate data -
types to computer characteristics (e.g., -
packing density, or even specific bit lay-
out).

Machine code may be inserted by
a prescribed and constrained format.

Finally, the language includes fa-
cilities for separate compilation, generic
(that is, parameterized) program units,
and both user level and machine level
input-output.

Example:
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from industry, government, the academic
community, and several continents.
Somehow, out of the review verbiage, the
four contenders were narrowed to two. On
the basis of a pair of effective language
design proposals—some say they were
clearly superior to the other two—the
runoff participants became Intermetrics
and Cii-Honeywell Bull, the “Red” and
“Green” languages.

Languages, of course, are of little
value without a programming environ-
ment in which to use them. Traditionally
their environment has meant at least com-
pilers, link editors, loaders, and perhaps
assemblers. DOD now began asking the
question, “Is that a sufficient definition of
the environment?” '

In the tradition of the Strawman-
Steelman whimsy, a prototype environ-
ment definition was called Sandman. Fol-
lowing its first review, it became Peb-
bleman. Using a somewhat different
approach, Lt. Col. Whitaker set up a se-
ries of workshops to review the environ-
ment definition and focus its require-
ments results. In mid-1978 one workshop
was held at the Univ. of California at Ir-
vine. In the fall, another was held at Elgin
Air Force Base. Both reviews spawned an
enormous volume of commentary, which
again had to be sifted and evaluated by
the DOD review team. As of this writing,
the environment definition continues to
evolve toward a late 1979 resolution. The
focus is on a strong central language con-
trol agency, and on a comprehensive fam-
ily of Ada support tools, probably signifi-
cantly more powerful than any prior
language has had available. If this focus is
~ fulfilled, those tools alone could conceiva-

bly draw a number of less-than-enthusias-
tic Ada language evaluators into the fold
of Ada users.

In the midst of this orderly-ap-
pearing process, however, the forces of
controversy have been swirling. Perhaps
the first shot was fired by computing ac-
tivist and former ACM president Dr.
H.R.J. Grosch, who wondered aloud why
the DOD was inventing another language.
A year or two passed, and Professor Ed-
sger Dijkstra, who had meanwhile gained
great stature for his early work in the the-

“oretical foundations of structured pro-
gramming, blasted the four competitive
DOD designs in an informal professional
journal, the SIGPLAN Notices. Dijkstra
didn’t like either the process through
which the languages were designed—he
would have preferred the use of small
teams of language designers in a noncom-
_petitive environment and without sched-
ule constraints—or the language candi-
dates themselves, which he said were all
inevitably going to be inferior to Pascal.

ADA — THE SCHEDULE

Formation of HOLWG Jan. 1975
Strawman Apr. 1975
Woodenman Aug. 1975
DOD Directive 5000.29 Apr. 1976
DOD Directive 5000.31 Nov. 1976
Ironman Jan. 1977
RFP Issued Apr. 1977
Ironman Revised July 1977
Contracts Awarded July 1977
Competition Narrowed Apr. 1978
Steelman June 1978
Pebbleman June 1978
Language Selection Apr. 1979
Validation Results Oct. 1979
Refinement Begins Dec. 1979
Army Compiler May 1981
ARMY LEAPS Meanwhile, the en-
ABOARD ADA thusias_m for Ada v{ithin
BANDWAGON the tri-services itself

was mixed. The Army,
for reasons which will become clear later,
lithely leaped aboard the Ada bandwag-
on. The Navy and the Air Force, however,
showed intense preoccupation with their
existing interim-approved languages and
discussed only in rather vague and distant
terms the future of using Ada.

Then, in November 1978, when
the two language competitors exposed
their still-evolving languages to one of the
last in a series of scheduled review board
meetings, a little DOD in-house panic be-
gan to appear. The language designs, even
in their evolving refinement, had some

" rough edges. One language competitor,

according to review scuttlebutt, had
thrown away his earlier design, started all
over, and was playing a difficult game of
catch-up. One of the languages had a dis-
tinctly theoretical flavor and raised the
fear of being unusable in the anomaly-
ridden world of practical problem solu-
tion; the other, far more pragmatic, raised
the fear of losing the theoretical founda-
tions which had made the base language
Pascal so revered.

Meanwhile, the tri-services are
wrestling with the key question of
“When?” The Army, with only one lan-
guage on the interim-approved list, and
very little investment in that, has begun
the process of procuring an Ada compiler.
Fitting its procurement to the language
design schedule like a glove to a hand, the
Army has scheduled the award of the con-
tract even as we speak—to coincide with
the language selection—and expects to
have its compiler delivered in the 1981
time frame. That process is fraught with
risk—the new language will undoubtedly

evolve as its experimental users discover
inoperative, uncomfortable or just plain
awful glitches, and the Army compiler
will have to flex. Additionally, the Army
has chosen to implement the compiler on
a newly evolving military standard com-
puter hardware definition which happens
to be a minicomputer (based on the DEC
PDP 11/70, and compatible with the Pro-
grammer’s Workbench and Unix Operat-
ing Systems), which means that it will al-
so have to contend with the flexing of the
hardware and the problems of putting a
major language on a mini machine.

Nevertheless, the Army gets points
for courage and cooperativeness. Some-
one has to shake down the new language,
and no one can shake it down like honest-
to-goodness-project users.

The Navy, meanwhile, is heavily
invested in the interim language CMS-2
and appears to be continuing on a stable if
somewhat obsolescent course in pursuing
it. Even their newer approved language, .
SPL/1, appears to have little project usage.
With a further investment in government
owned CMs-2 compilers—the Navy fur-
nishes them to contractors as Government
Furnished Equipment—it may well wait
for the Army to flush the bugs out of Ada.

The Air Force, on the other hand,
has an even more difficult position. The
selection of JOVIAL J3 and J73 on the inter-
im list was accompanied by a good deal of
internal strife. Backers of a JOVIAL vari-
ant named J3B, which had evolved parallel
toJ73 and had more project usage, wanted
J3B to be on that interim list. DOD, howev-
er, held firm on restricting the Air Force
to only two such approved languages, and
the battle waged inside the confines of the
Air Force. A resolution was finally forced
late in 1978, with the definition of a modi-
fied version of JOVIAL J73 to incorporate
both J73 and J3B features (and incidental-
ly, to be upward compatible with neither).
As a result of this internal struggle, the
Air Force has taken over-the-shoulder
glances at Ada, and is developing a plan
for its implementation (perhaps in fiscal
year 1980), but is unlikely to confront it
head-on in the near future. Some Air
Force people talk about going Ada in four
to ten years. No way, says Lt. Col. Whita-
ker, will they be allowed to take that long.

Several years ago, the British Min-
istry of Defense, encountering the same
kinds of babble problems, defined the lan-
guage CORAL 66 as its common solution
for all MOD real-time applications.
HOLWG has maintained ongoing contact
with the British team, and the British
have assigned a senior technical expert to
HOLWG to provide both technical input
and exchange. Similar efforts have been
begun more recently in the German and
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French governments, where the lan-
guages PEARL and LTR, respectively, have
been chosen. The Japanese government is
pursuing a similar activity.

THE FUTURE
OF ADA

It is HOLWG’s intention to
subject the new language
to an elaborate testing
process by rewriting a
number of existing well-defined programs
or systems to demonstrate its applicabili-
ty and advantages. That process, which

should also flush out some needed lan-
guage revisions, begins with a formal Ada

training course.

It is also HOLWG’s intention to pro-
cure a number of production compilers
from different sources—the Army’s is
just the first funded one to be identified.
Many academic institutions are talking
about implementations. Some hardware
and software vendors are beginning them,
also. Firmware of language-related capa-
bilities is a definite possibility; England
and Germany already have preimple-
mentation studies under contract. It is

even possible that there could be an Ada
implementation by the end of 1979, ac-
cording to Lt. Col. Whitaker. The goal, in
any case, is to maximize the availability,
and thus the attractiveness, of the new
language. Further, it is HOLWG’s and
DOD’s intention to begin paring the inter-
im language list as early as 1981. If any of
the tri-services are still entrenched in
their existing languages at that point,
fireworks may be expected.

- Itisin the less tangible elements of
the future that the crystal ball becomes
somewhat more clouded. For one thing,
the language will be unstable for awhile.
Glitches will turn up, and language revi-
sions—hopefully, upward-compatible—
will be required to solve them. This is a
critical time. If the language is too unsta-
ble, it will fail.

For another thing, the compilers
will be unstable for awhile. New compil-
ers seem to be the most error-prone of all
software. It is not unusual for a compe-
tently-built, well-designed compiler to
turn 500 to 1,000 errors in its first several

ADA VS. PASCAL

“The main source of inspiration for the
(Ada) language is the programming lan-
guage Pascal and its later derivatives.
Pascal itself only meets a small part of the
Steelman requirements. Merely to at-
tempt to extend Pascal would have been
neither feasible nor a desirable approach
... the elegance that Pascal derives from

"|its careful adaptation to its problem do-

main could (not) be retained in such an
approach ... Hence, a goal in the design
of the (Ada) language was to retain the
Pascal spirit of simplicity and elegance
but not necessarily the form of each Pas-
cal feature, since the problem domain de-
fined by the Steelman requirements is
much more ambitious.” — Rationale for
the Design of the Green Programming
Language.

ADA'S REQUIREMENTS

Strong typing. The language is strongly
typed. This means that all data items
must be declared, and in any context
where type matching is meaningful, such
as arithmetic expressions and procedure
parameter passing, provision must be
made for verifying type correspondence
and inhibiting failure to type correspond.
This requirement caused a surprising

guage designers.

Precision. The programmer speci-
fies his desired precision, such as that of a
floating point number, in a machine-inde-
pendent manner—e.g., 10 decimal digits,
rather than “double precision.” A partic-
ular compiler will translate the program-
mer-specified precision into a hardware
precision. ‘

fixed point. This concept also gave the
language designers considerable trouble;
one of them chose to violate the require-
ment and provide the more traditional in-

chose to avoid the requirement entirely.

ter or module concept is provided, where a
limited domain data base and its associat-
ed procedures are isolated for safety rea-
sons from the remainder of the program
except via explicit importing or exporting

number of major problems for the lan-

Fixed point operations. Steelman
required an “exact representation” fixed .
point, which is a rather different concept !
from most traditional implementations of

exact representation, and the other team

Encapsulated definition. The clus-

of the cluster/module. This concept has
become central to the philosophy of the
Ada language.

Parallel processing. This “mul-
titasking” facility provides for programs
to be specified such that portions of them
may be executed in parallel (e.g., by a dis-
tributed system). The Ada language pro-
vision in this area will probably be consid-
ered to advance the state of the
theoretical, as well as the pragmatic, art.
‘ Composite type. Ada provides
both a data structure capability, and the

ability to utilize programmer-defined .

types.

Exception handling. A facility is
provided so that system or programmer
defined exceptions, such as end of file or
divide check or range violations, may be
detected, with control given to program-
mer-coded handlers to service them.

Generic definitions. Procedures
and other program entities may be

programmed to allow more than one ver-

sion of the entity to be compiled. For ex-
ample, one square root procedure which
was generic might generate both a float-
ing point and a fixed point version, based
on the type of data which could be passed
to it.

Machine-dependent facilities. The
programmer may specify environment-
specific things, such as word length, or the
kind of data packing, or (under controlled
circumstances) machine language code.
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years of heavy usage by professional pro-
grammers. It is essential early compilers
be responsibly maintained. Failure to do
so could cause the language itself to fail.

The Ada language control people
will have a very difficult task. They must
attract the reluctant services, hold the
language stable but correct, press firmly
for early stability (historically, it has been
seen that a language can fail simply be-
cause it took too long to standardize), and
not let multiple implementations create
language anomalies by different interpre-
tations of the language. Historically, this
latter problem has seldom, if ever, been
solved. It may not cause a language to
fail, but it destroys portability.

Also, the thrust of the language
could be weakened if the Navy and Air

"Force do not chart a timely course for get-

ting aboard Ada. A great deal of political
maneuvering, well below the level of jour-
nalistic exposure, can be expected over
the next several years. Again, this effort
is, of course, a microcosm of the well-
known problem of getting the services to
agree on any kind of commonality.
—Robert L. Glass

Bob Glass is president of Computing
Trends, a consulting firm and publishing
house. He is also the author of Software
Reliability Guidebook, just published by
Prentice-Hall, and three humorous
books on computing people and
projects. He has participated in several
DoD language review sessions, and has
an interest in languages dating back to
his article, ‘“An Elementary Level
Discussion of Compiler/Interpreter
Writing,” in ACM Surveys, Vol. 1:No. 1.



STRUCTURE: THE KEY TO PASCAL
PROBLEM-SOLVING POWER

Teaching is the goal of the Univ. od Cali-
fornia at San Diego, and the goal of the
university’s Institute for Information Sys-
tems is to develop tools for teaching sci-
ence. Even more specific is the goal of
Professor Kenneth L. Bowles, to teach
“An Introduction to Problem Solving,
Using Pascal.”

Things were not always as they are
now. As a freshman some six years ago, I
took the university’s introductory com-
puter science course, then taught using
extended ALGOL on a Burroughs B6700.
This class was taught in the traditional
manner.

But in the fall of 1975, Dr. Bowles
introduced a new course, radically differ-
ent from its predecessors. It was taught
using a new programming language—
Pascal—and it was taught in a different
style—the Keller Plan. Under the Keller
Plan (a self-paced teaching method) stu-
dents are given a set of objectives, and a

school quarter in which to achieve these
objectives. ,

Pascal was designed by Nicklaus
Wirth.Wirth intended the language to be
both a convenient means to teach pro-

gramming and a useful language for de-

veloping large programs. In designing
Pascal, Wirth set several goals: 1) to pro-
vide a notation capable of expressing the
fundamental concepts and structures of
programming in a systematic and precise
way while taking into account new in-
sights into systematic methods of pro-
gram development; 2) to show that a lan-
guage rich in program and data
structuring facilities can be implemented
by an efficient, moderate-size compiler;
3) to demonstrate that using a machine-
independent language to describe a com-
piler increases ability to reliably read and
verify without a loss in efficiency; 4) to
gain insights into the methods of organiz-
ing large programs and managing soft-

ware products; S) to provide a “home-
made” tool that can (due to its modularity
and systematic design) be easily adapted

' to changing needs.

This last point proved important to
our introductory class. At UCSD, we have
used Pascal to create our Pascal System.
We kept the student in mind while devel-
oping a (relatively) hardware-indepen-
dent system.

All too often, when a student first
approaches a computer, he is greeted with
a simple punctuation mark (a period, as-
terisk, question mark, or other symbol),
or a terse message such as READY or COM-
MAND. Our system greets the student by
asking for the name of his disk. ucsD Pas-
cal gives all disk volumes a-seven-charac-
ter name, so students are free to call their
disks BILL, or JAN, or TOBOR. Next, the
system says:

Welcome TOBOR, to UCSD Pascal

Version I1.0a ’
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. The system then fills the top line of
the screen with the promptline

Command: E(dit, R(un, F(ile,

C(omp, L(ink,
X(ecute, A(ssem,
D(ebug, ? [I1.0]

When the student types any of the
above capital letters preceding a left
paren, the system calls the appropriate
subsystem. For instance, if the student
types “E” the system will call the editor.
At this point, the promptline will change
to :
Edit: A(djust, C(opy, Df(elete,

F(ind, I(nsert, J(ump,

R(eplace, Q(uit, X(change,

Z(ap [E.6] .
and the rest of the screen will be filled
from the student’s workfile.

The promptline tells the user what
part of the system currently is running, as
well as what commands the system will
recognize. Even seasoned users find the
promptlines helpful, particularly when

searching for an infrequently-used com- .

mand.

Promptlines aren’t the only means
toinvoke a subsystem. When the compiler
finds a syntax error, it will take one of two
actions, depending on who the system is
set up for. For student use, the compiler
will call the editor, placing the cursor near
the error. An English error description
will be displayed on the top line of the

screen. On the other hand, if the systemis

configured for program development, a
syntax error will cause the display of the
error context—three or four lines—and
the error number. At this point the user
can opt to continue the compilation, to
escape to the operating system, or to enter
the editor as is done in the student mode
of use.

While the ucsp Pascal System at-
tempts to build a friendly relationship
with the user, its relationship to the hard-
ware is rather platonic. Computers, and
particularly low-cost microcomputers,
are changing so rapidly that today the
right computer for education costs twice
as much as the right computer will cost
tomorrow. And tomorrow’s computer
may well have radically different archi-
tecture.

PROTECTING Recognizing = the

SOFTWARE uncertai’n }?at;re of to(i
morrow’s hardware an
INVESTMENT the desirability of pro-
tecting our investment in software, we
designed our system for easy transporta-
tion among differing computers. When
new computers become available, we
want to be able to move our teaching soft-
ware (i.e., automated quiz programs) and
all of the system software (i.e., compiler,
editor) with as little effort as possible. If
the system was written in native assem-
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bler for each new machine, each imple-

mentation would take roughly as much
time as the first. On the other hand, writ-
ing the system itself in Pascal (which
compiles to an intermediate P-code exe-
cuted by a machine-dependent interpret-
er) greatly enhances its portability. It
usually takes-us about six man-months to
write a new interpreter. Of course, any of
the remaining software that takes advan-
tage of machine dependencies will need
rewriting, but there are generally few of
these comprising very little code.

This work in portability fits nicely
with our other major goal at the universi-
ty: research. We are interested in finding
better ways to perform the programming
task, and methods to make programs less
and less dependent on hardware.

Our work in portability has been
quite practical for us. Since receiving our
first compiler, we have moved from main-
frame, to minicomputer, to microcomput-
er.

Our first Pascal compiler came
from Per Brinch Hansen’s group at the
Univ. of Southern California. This pre-
portable compiler was followed in short
order by the P2 portable compiler from
the Univ. of Colorado. A handful of grad-
uate and undergraduate students, work-

" ing from the two imported compilers, put

together an interpreter for our B6700.
Soon after, the compiler was adapted to
produce B6700 machine code. The first
time Dr. Bowles taught his new course,
his students did their programming as-
signments in batch mode on the B6700.

At about the same time, UCSD ac-
quired nine PDP-11 systems earmarked for
use in this course. The first minicomputer
implementation of ucsD Pascal barely
was ready for use in the classes beginning
in January 1976. This version of Pascal
had a number of personality traits that
have since disappeared. Among the more
irritating were a program-size limit of
roughly 200 lines of Pascal, and an editor
that could be too helpful. Additionally,
this implementation was maintained by
cross-compiling from B6700 to the PDP-11.
The editor had an in-depth knowledge of
Pascal, and could format the user’s pro-
gram; the editor also recognized un-
declared identifiers. This was nice, be-
cause it caught spelling errors, but it also
meant a user couldn’t enter a program un-
til all declarations were provided.

By October 1976, we had severed
all ties between the B6700 and our PDP-
11’s. We had written an entirely new oper-
ating system, including compiler, file han-
dler, and P-code interpreter. The PDP-11
Pascal compiler compiled itself, and there
were screams of joy. Our search for a
smaller, cheaper, and more powerful
computer continued. Also at this time, in-
terest in our work grew, and there were

requests for copies of the software from
users outside the university.

For us, summer is the most pro-
ductive time, as our student help can work
full time for three months. In August
1977, we showed our first public offering,
Version 1.3. We sent 36 copies of version
1.3 to outside users; the software consisted
of two floppy disks with all source code for
the entire system and interpreter. Unfor-
tunately, the 130 pages of documentation
were very poorly organized.

The second public release of our
Pascal System, version 1.4, was slightly
more than a month behind schedule for
pDP-11 and LSI-11 users. Those awaiting
the 8080 and Z80 version, promised at the
same time as the minicomputer version,
were disappointed until March 1978. Ver-
sion 1.4 was our first opportunity to show
off the machine independence of our sys-
tem: changing machines entailed only a
change of interpreter code file and boot-
strap file. The remaining code files for the
rest of the system remain unchanged. The
1.4 users’ manual was both enlarged and
improved, and the software had grown to
four diskettes for DEC machines, and five
for microcomputers.

Promised for delivery in Septem-
ber 1978, version 1.5 made it into the mail
in December. Personnel disruptions, due
to the resumption of classes, integrating a
large number of interdependent software
modules, and making it all fit on the tar-
get machine, caused the delays. Once
finals were over, we cleared up our back-
log of better than 200 orders. At this
point, the software had expanded to fill
another diskette, and the documentation
had grown to a bound, 300-page book.

As things now stand, in early sum-
mer 1979, we have shipped more than 700
copies of our software (which has been
duplicated an untold number of times in
the field), and our mailing list comprises
3,300 names. Our support and mainte-
nance group will have to move off cam-
pus; we’re negotiating to get the politics of
the move worked out.

To the question “Why Pascal?”,
the shortest and best answer is “struc-
ture.” The language has data structuring
capabilities that shift a great deal of work
from the programmer to the compiler.

+ Correctly written Pascal programs show a

structure akin to the problem being
solved.

We have made two changes to Pas-
cal involving structure. Our implementa-
tion puts greater restrictions on the use of
the GOTO statement, limiting them to the
lexiographical level at which the label is
declared. We also have added an EXIT pro-
cedure, which takes a function as a pa-
rameter and terminates that procedure.

— Keith Shillington



A HIGH-LEVEL LANGUAGE
'FOR MICROS AND MINIS

Improvements in integrated circuit tech-
nology have vastly expanded microproc-
essor capabilities, and it is now far more
convenient to implement system designs
using software rather than hardwired log-
ic. To complement this, we must now look
for more efficient and less costly methods
of developing and maintaining software.

Most microprocessors are now re-
stricted to the use of low-level assembly
languages that are structured to the ar-
chitecture of the computer. Assembly lan-
guage programs are slow and cumber-
some to write and even more difficult to
modify. One method by which we can im-
prove software development techniques
then is to use a high-level language to
write microprocessor programs. The use
of a high-level programming language
can greatly reduce initial program devel-
opment costs and long-term program
maintenance costs, and provide for
greater software transportability.

Not all high-level languages
(HLL’s) are easily adaptable to use in
microsystems development. High-level

languages are, for the most part, designed
for use on large computers, and algo-
rithms executed on the larger, more tradi-
tional computing systems are purposely
insulated from the hardware by a general
purpose operating system. For the appli-
cations serviced by most micros, however,
a traditional operating system may be
several times larger than the entire appli-
cation. All HLL’s require structured modi-
fication to be made compatible with a mi-
croprocessor-based system; with some,
the modification required makes its use
infeasible.

In comparing the various high-lev-
el languages now available, Texas Instru-
ments has concluded that Pascal seems to
be the most promising. It is relatively easy
to learn and easy to read, and it generally
promotes good programming and design
techniques. ‘

With some modification, we have
made Pascal readily compatible with the
needs of ‘microprocessor-based systems,
and it has proven to be an invaluable tool
for design implementation.

Perhaps the most frequently men-
tioned advantage of HLL over assembly
language is that in using HLL, a program-
mer can generate at least twice as much
code per unit of time. But while this is a
true advantage, it becomes largely insig-
nificant if we take a broader view and con-
sider total life-cycle costs of a computer-
based product. Because of current pro-
grammer shortages, combined with the
use of antiquated techniques, software
costs may now constitute as much as 80%
to 90% of total product cost. Of the total
life-cycle costs of software, however, 70%
occurs after the initial product release.
Therefore, the greatest cost reduction is
achieved by implementing a clean, well-
structured, well-documented initial de-
sign, thereby reducing the total mainte-
nance effort. The immediate impact of a
well-structured HLL implementation is
fewer logic errors, and these are generally
easy to locate and direct. The long-run
advantage is that a new programmer un-
familiar with the original design can easi-
ly pick up the current release of a program
and quickly understand it well enough to
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correct a problem or add a feature. A 5%
reduction in sustaining costs is generally
more cost effective than a 50% reduction
in software generation.

An added benefit of HLL imple-
mentation is transportability, and this will
become even more significant as new,
more efficient microprocessors appear on
the market. With the accelerated growth
of integrated circuit technology, algo-
rithms will have a far greater life expec-
tancy than the hardware on which they
are executed. In product upgrades, for in-
stance, 80% to 95% of the application
functions from the old products are car-
ried forward to the new product. While it
is more true of some HLL'’s than others, a
function expressed in a HLL is generally
portable to a different processor by imple-
menting the appropriate HLL support on
the new processor.

In a typical mncrocomputer appli-
cation, the program may consist of as few
as five or six basic routines which are re-
peatedly executed in response to changes
‘in the operating environment. In control-
ling a chemical processing system, for ex-
ample, the computer receives inputs such
as temperatures, pressures, and flow rates
from transducers installed in the process
lines. As inputs are received, the comput-
er processes and stores the data, calcu-
lates whatever adjustments are required,
and issues signals as appropriate to the
various devices which control the system.
Many applications are, of course, far
more complex than this example, but gen-
erally, microprocessors are used for direct
and immediate control of a highly local-
ized environment.

Most microprocessors are applied
in very special purpose (hybrid) environ-
ments which require that the application
have direct input/output interface capa-
bility and a structure that permits pre-
emptive priority servicing of requests.

Further, typical microprocessor
application may be replicated hundreds,
or even thousands of times. For this rea-
son, cost considerations usually dictate
that memory requirements be minimized.
Because of memory constraint, use of a
large, general-purpose operating system
is generally out of the question.

Software in microsystems is usual-
ly stored in ROM. A ROM cannot be altered
during operation but can be read from or
executed an unlimited number of times.
To support this requirement of microcom-
puter applications, the high-level lan-
guage must generate nonself-modifying
code in a module which is separate from
the variables associated with the module.
This is commonly called ROM/RAM parti-
tioned ccde, and is available in many ex-
isting HLL implementations.

The various high-level languages
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currently in use were designed for gener-
al-purpose computer systems equipped
with resource management and relatively
large memory and storage capacities.
The language support traditionally
includes a requirement that the operating
system will protect and shield its-algo-
rithms from the hardware environment.
Preemptive servicing is accomplished by
separating the service components of the
application into several disjoint tasks
which are then scheduled by the operating
system. For these reasons it has not been
really practical to use high-level program-
ming languages for microcomputer sys-
tems.

SPACE/SPEED Whlle using a_high-
PENALTIES level language for mi-

cro applications does
afford many cost sav-
ing advantages, there are some sacrifices
that must be made. The primary disad-
vantage of using a high-level language is
that the HLL algorithm is generally less
efficient in both speed and space than its
functional equivalent coded in assembler
language. For this reason, most micro-
processor programs have traditionally
been written in native machine-level as-
sembly language. Because of steadily de-
creasing memory costs and steadily in-
creasing microprocessor power, however,
this factor is becoming less important. As-

sembly language is difficult to learn and
read and requires intimate familiarity
with machine architecture. Furthermore,
assembly languages are so tightly coupled
to the specific processor for which they
are designed that algorithms written in
assembly language cannot be translated
to the instruction set and architecture of
another processor. Though funtional
equivalency is possible, it’s generally
achieved only by executing separate de-
sign, implementation, and checkout ef-

“forts for each different architecture.

Micro TIP is a superset of the origi-
nal language defined by Jensen and Wirth
in the Pascal Users Report published in
1976. Our improvements were largely
confined to two general areas: closure/re-
finement of loose areas in the original
Pascal definition, and extensions for mi-
croprocessor-based systems.

All changes are constrained to

" maintain the simplicity and symmetry of

the original definition. The first category
of changes generally are not visible to the
user, they exist primarily to allow the
compiler to perform additional program
verification prior to program execution.

Provisions for hybrid systems gen-
eration are addressed on two fronts: the
language feature set, and the language
run-time support library.

Texas Instruments conducted an
extensive study of the current available
high-level programming languages and
while no language is without some defi-
ciencies, Pascal ranked far higher in most
of the categories that we considered than
any of the others.

¢ Pascal has features which make
it readily adaptable to systems and appli-
cations programming. It is “strongly
typed,” requiring explicit data declara-
tion. Pascal forces complete data base de-
sign before actual coding of the source
program begins. Each constant and varia-
ble must be explicitly defined before the
algorithm is implemented. This allows for
extensive program verification during
compilation and encourages a more com-
plete initial design. As a consequence,
most logic errors can be found and cor-
rected before the program is initially exe-
cuted.

¢ Pascal’s structure encourages
“top down” design and implementation.
This feature provides for ease of learning
since its syntax is consistent with analyti-
cal thought processes.

* The language is specifically
designed to conceal the architecture of
the machine from the programmer which
provides greater transportability.

* Pascal is a relatively simple lan-
guage which can be implemented on a
small minicomputer and is broadly ac-
cepted by both academic and industrial
users.



e The existing program, proce-
dure, and function levels of the language
have been expanded to include two addi-
tional levels of program structure, which
are the system and process levels of struc-
ture.

The rules for “scoping of vari-
ables™ have been extended to include the
two new structural levels. Programs and
processes are considered separately
schedulable sites of execution and can be
executed  “‘concurrently” with other
processes. A program is defined as a spe-
cial-case, level one process. Processes are
defined statically at the source level, but
are dynamically activated by other
processes via calls to “STARTPROCESS.” A
process may be activated by any other
process which is within the scope of defi-
nition of the process to be activated.

Processes are synchronized by
means of semaphores, which are merely
variables known to two or more processes
and to the system scheduler. The sema-
phore is used by one process to SIGNAL
another process that a “change of state”
has occurred. The process that is WAIT-
ing on that semaphore will then be reacti-
vated to process the change of state. In
Micro TIP, both hardware and software
semaphores are used. Hardware sema-
phores are used to coordinate internal
processes with external events, and are
implemented by the interrupt structure of
the T1 9900 microprocessor. An internal
process, for example, may ‘“WAITINTER-
RUPT” for an external device controller to
change states. Then, when the external
controller does change states, it will SIG-
NAL the change by posting an interrupt to
the processor.

Software semaphores are estab-
lished as needed by calls to INIT _SEMA-
PHORE. The total set of primitives added
for software semaphore management are:

WAIT: Wait for a change of state in
some other internal process.

SIGNAL: Signal a change of state in
some other internal process.

CWAIT: Wait only if at least one
other process has signaled.

CSIGNAL: Signal only if some other
process is waiting.

SEMA_STATE: Poll the status of a
particular semaphore.

The run-time support library
changes are best understood by contrast-
ing the organizations of traditional versus
run-time support (RTS) libraries. Tradi-
tionally, any RTS routine belongs to one of
three categories (see Fig. 1). The only
routines of which the user is explicitly
aware are user routines (sine, cosine,
square root, etc.) in Group 3. The lan-
guage environment routines (Group 2)
are implicitly included in each program
and consist of management routines for
such things as interroutine linkage, pro-
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gram local memory, program variables,
etc. Group 1 routines are those which in-
terface directly with the operating sys-
tem, issuing service calls and processing
exception conditions. In Micro TIP, the
Group 2 routines are virtually the same as
traditional Pascal RTS. Group 1 routines,
however, interface directly to the hard-
ware environment, as opposed to that es-
tablished by an operating system. They
perform functions such as default pro-
cessing for power up, power fail, and other
hardware exception conditions. They also
perform functions such as default system

“initialization, system global memory

management, process scheduling by pri-
ority, interrupt decoding, etc. Collective-
ly, these routines comprise a ‘‘bare-

bones” executive. These routines enable

the execution of a Pascal encoded al-
gorithm in a “standalone” environment
(in the absence of a general-purpose oper-
ating system).

Group 3 Micro TIP routines have
been augmented to include some func-
tions normally associated with operating
system services. These include:

¢ A real-time clock providing time
of day and delays from 10msec to 24 days.

+ Mailbox management for inter-
process messages. .

¢ Interprocess communications
via standard Pascal file primitives.

¢ Process destroyer.

SUPPORT The support system required
SYSTEMS  to develop programs for mi-

croprocessor systems is gen-

erally far more expensive
than the configuration required to sup-
port the application. In some cases, the
actual operating characteristics of the

* target system can be fairly closely dupli-

cated in the development system, and
some designs are developed in this man-
ner. Usually, however, they require a far
longer time to complete and the software
is not always reliable. The software insta-
bility is usually attributable to differences
in system timing, and/or to insert differ-
ences in simulated or prototyped interface
characteristics. It is generally not possible
to thoroughly debug a microprocessor ap-
plication program in other than its exact
target environment.

Where development costs and
schedules are an important consideration,
the system is developed on a host comput-
er designed to maximize programmer ef-
ficiency. The fully developed, partially
debugged algorithm can then be loaded
into the target environment electronically
(data links, in circuit microprocessor em-
ulators, etc.) or manually (EPROMS).’

Micro TIP program development is
supported on the TI 990 minicomputer de-
velopment systems, which are available in
both the floppy and hard disk versions.
These systems are designed to maximize
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engineering productivity in all phases of
product development.

The use of Micro TIP primarily im-
proves efficiency in the design and sup-
port phases. For program preparation, a
new screen-oriented editor is provided
with Micro TIP. As program text is en-
tered, it is automatically indented to indi-
cate structural resting levels, and may be
immediately verified to conform to Pascal
syntax rules. Text entry errors may be in-
teractively corrected and resubmitted.

Program debug of Micro TIP algo-
rithms is carried out in two stages: se-
quential logic verification, and real-time
integrated verification. All Micro TIP pro-
grams are compiled to an intermediate
pseudo-code (P-code) at which point each
procedure and function may be interpre-
tively executed on the host. The user may
interact with the execution at the Pascal
statement level to verify that the sequen-
tial operation of the function or procedure
is correct. When a logic error is detected,

the “configurator” utility is provided to

allow recompilation of the corrected pro-
cedure or function after editing. Because
of the structured nature of Pascal pro-
gram syntax, it would be necessary to
" recompile the entire target application if
the configurator were not available.
After the individual pieces of the
target have been verified, the user has the
option to execute the system in the target
environment either by P-code interpretive

execution, or 9900 native code direct exe-

cution. The method used depends on the
space/speed requirements of the target
environment. P-code is more compact
than native code, requiring only half as
much space in the target system. Direct
execution, however, is approximately
seven times faster than interpretive exe-
cution and has a minimum run-time sup-
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port size of 2K bytes. The minimum run-
time support size for the interpretive exe-
cution mode is 12K bytes (see Fig.5).
The final phase of development is
the real-time integrated checkout which
should only be performed in the target
system. The most efficient and cost-effec-
tive method of checking the system is the
Advanced. Microprocessor Prototyping
Lab (AMPL) in-circuit emulation method.
AMPL is a standard TI 990 computer pe-
ripheral configured in the 1/0 space of the
host development system. The outboard
side of AMPL contains a connector which
plugs into the target system socket re-
served for the 9900 microprocessor.

DIRECT __INTERPRETIVE
SPACE o gy
SPEED T
Mn.sizE | o2k bk

Fig. 5.

When inserted in the socket, AMPL is the
exact electronic equivalent of the 9900 ex-
cept that it may be interactively moni-
tored and controlled by the host system.

Special host software is provided with Mi-

cro TIP to perform AMPL debug of Micro
TIP algorithms. This software is cognizant
of the concurrent nature of the algorithm,
the Micro TIP environment, and the sys-
tem level data structures associated with
both. The software provides debug facili-
ties such as process level entry/exit and
trace/ breakpoint. These are mandatory
for executing an integrated test in a mul-
tiprocess environment. The standard
AMPL software provides for loading the
target with the application load module
and for interactive control of the target
with a procedure-oriented control lan-

guage. The syntax of the AMPL control
language is patterned after Pascal and al-
lows the user to construct single word
commands unique to the immediate ap-
plication. These commands may be debug
oriented (with engineering formatted re-
sponses) or quality assurance oriented
(with manufacturing go/no-go type re-
sponses).

Most microprocessor manufactur-
ers have offered their oem customers a
“real-time executive” for use with their
microprocessor. At the same time, many
oem customers have not been able to use
the vendor’s executive in a hybrid applica-
tion. The reasons for this situation are ob-
vious. In order for the executive to have
wide oem market appeal, the manufactur-
er includes general-purpose features. The
very act of including a wide variety of
general-purpose features in a highly inte-
grated software package negates the de-
sirability of using that package in a spe-
cific, highly tailored oem product.

Providing Micro TIP for systems
and applications programming permits
packaging “executive functions” as mod-
ules on the Micro TIP run-time support
library in the same fashion as other func-
tions such as sine, cosine, and square root.
Further, because the executive functions
are coded in Pascal, the source from
which they are derived can be provided to
the oem for custom tailoring to applica-
tion specific needs. A customer thus gen-
erates a tailored executive, specific for his
application, by linking appropriate mod-
ules from the Micro TiP executive library,
modifying modules where required, and
adding additional modules written to con-
form to system interface conventions.
These conventions are established by the
Micro TiP compiler and code generator.

There appears to be a surge of sup-
port for Pascal unequalled by that for any
other language in the past (including
COBOL, FORTRAN, and ALGOL). This is
due, in large part, to the wide academic
acceptance and propagation of Pascal.
More recently, however, the industry’s gi-
ants are being prodded by profit and loss
statements to address the soaring costs of
software and are pouring investment dol-
lars into researching more efficient soft-
ware techniques. Pascal, though it has
some imperfections, appropriately ad-
dresses those areas which account for the
bulk of software expenditures.

—Marvin Conrad

Marvin Conrad, currently manager of micro-
processor software product development
in the semiconductor division of Texas In-
struments, has extensive design and mana-
gerial experience in operating system de-
velopment efforts for the coc 6000 series
computers at Control Data Corp. and the Ti
advanced scientific computer. In 1975 he
staffed and executed the ampL project. Cur-
rently he is involved with T1 study groups.
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- Butthere’s more. SAS can mcrease pro- Sl Honor Roll for the third consecutiveyear.
kduct1v1ty two ways. , e ~ There’s another nice thing about SAS. The

. First,SAShas a complete lxbrary of pre- e ,cost You can add SAS to your dp stalf for about
“written programs which can be used by all ~1/4 the cost of a new person. And after the flrst {
 levels of employees for routine jobs.With a few o vyear it'’s even less than that. -

- English-like commands almost anyone canuse - Tofindout more, just write orcall It could be

~ SAS for data analysis, market research,finan-  thebeginning of a very productive relatlonshlp
- cial reports,summary statistics, charts ,plots, -~ SAS Institute Inc., PO Box 10066 Ralexgh
personnel reports and many other jobs. © North Carolina 27605.

o ‘With SAS handling all that,programmers = ;919/ 834—4381
_arefreeto use SAS a second way— as a higher- <

- level programming language Unlike most other
software systems SASisnot limitedtopre- =~

- written routines. A programmer canuse SAS
~ toeliminate the tedious stepsina ‘complex task.
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The shift in the use of graphic terminals from scientific and engineering uses
to practical business tools is well on its way, and so is the demand for accompanying

low cost peripheral printers.

~3

by Nancy Knottek, Surveys Editor

The falling cost of electronic components
has helped reduce the price of graphic ter-
minals sufficiently for them to compete
with straight alphanumeric terminals in

the business data processing market. .

Sales are increasing, undoubtedly spurred
on by business users who have become en-
amored with the ability to reduce a long,
boring report to an easy-to-read graph on
a terminal screen. Thus, the shift in the
use of graphic terminals from scientific
and engineering uses to practical business
applications is well on its way, and so is
the demand for low cost peripheral print-
ers to go along with them.

As peripheral devices, these
hardcopy graphic printers usually must
attach directly to the terminal and be
driven by it, and be inexpensive enough to
be used at a terminal site for “conven-
ience copies.” By definition, then, they
must be “image copies,” capable of repro-
ducing screen contents in hardcopy form
without an interpretation process involv-
ing cpu overhead or software support.

Industry jargon for this kind of
copy is video or crt dump, which implies
their creation directly from a screen im-
age. Since most graphic terminals use a
raster display tube, they’re also called
raster dumps. The most popular excep-
tion to raster scanned graphics is offered
by Tektronix, which produces terminals
using a phosphorous storage tube that un-
til recently offered cost savings over raster
tubes. But these tubes tend to wear out
quickly and have lost their price advan-
tage with the drop in electronics costs, so
that Tektronix now also uses raster tubes
in its newer models. However, the past
popularity of the Tektronix storage tube
has caused most graphic printer vendors

to offer devices to work with either type of

display.
Since the graphic printer market is

DISPLAY

SURVEY

just beginning, it follows that the first

participants were those which had similar . -

devices that required little redesigning. So
products currently available use one of
two design approaches, both variations of
existing equipment: dot matrix character
printers and printer/plotters.

And since the technology involved
in producing graphics from a crt screen is

COPIER

fundamentally the same as that used to
produce characters, dot matrix printer
manufacturers have simply revamped ex-
isting printers to allow them to print all
areas shown on a screen, rather than auto-
matically skipping spaces between char-
acters and between lines. They print bit
streams rather than character streams.
The change is made in firmware or hard-
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ware and requires slightly more memory
and the sacrifice of some speed.

Dot matrix printer/plotter manu-
facturers had to do even less to modify
their machines to print the screen image
directly and added what amounts to little
more than an interface board.

Like all printers, graphic printers
employ a wide variety of printing tech-
niques. Although ink jet is not yet repre-
sented, impact, thermal, and electrostatic
printers are available, again depending
for the most part on what was used in the
original equipment before it was modified
for screen dumping.

Again because the market is so
new, and is dependent on another relative-
ly new market, that for business graphics
displays, some industry people aren’t sure
that the graphics hardcopy market will
ever fully materialize. As a result, vendors
are not exactly scrambling to introduce
products. Many seem unwilling to invest
any development money in products that
are not guaranteed to produce immediate
high volume sales.

Texas Instruments, for one, says
the market is not big enough, and for its
size requires too much R&D even to bother
converting printers for it. Perkin-Elmer is
a little less certain. It has just introduced
its first graphic product, the *“Beaver”
3500 intelligent terminal that features
limited business graphics, and P-E’s mar-
keters say they’ll wait and see if there is a
market before further committing to
graphics. '

Many of the display copiers have been adapted from matrix printers and
printer/plotters, like this model which Trilog adapts from a Printronix impact line
printer.

THE It is the graphics
CURRENT terminal mamlx(factur-

ers, anxious to keep ex-
CONTENDERS isting users happy and
hoping to generate new sales, that are
leading the way in the image copier mar-
ket.

Tektronix, one company which has
been pioneering the use of graphics in
business, offers four models, two for use
with their proprietary storage tube termi-
nals and two designed for their newer
raster scan models. Hewlett-Packard has
three to choose from, each manufactured
by a different division in the company and
each using a different design approach:
the model 2631G dot matrix impact
printer, the 9876A thermal printer, and
the 7245A thermal printer/plotter.

Printer/plotter manufacturers are
also early marketers since they are al-
ready committed to graphics and have so
e little conversion to do to provide direct

‘ e i o : e - ; terminal copying. Versatec has three se-
The basic intent of the crt dump printers is to provide a convenience copy of ries to choose from, all electrostatic de-
screen contents. To be effective in this role, they should be inexpensive, easily vices. The company markets the 210 and
interfaced to their crt host, and quick. The thermal printing HP72454 is typical of " 230 series desktop units and a brand new
the breed. standalone model which can serve up to
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DISPLAY COPIERS

Munuuclnror CE T Banson-vman . punn lmtrumonts , Howiotl-Pncknrd : . 'Hcv;htbPickird : mﬁmﬂ’aékaw e
Model highlights -~~~ . Senes 9000 SR L e Color Camara S 857?‘\ Thermal Graphucs WP 26316 Graphlcs Pnnter : _'7245/-\ Plotter Printer
R ik Eny i S " Printer : : E GG A
1st shipment/ # shipped ‘Date and x shlpped NG Ll 4/79 New Prcduc( Tt 1/79 New Product LR 12/78NG 6/78 NG : %
79x174x19mches :

6x 13,75 x 175 inches =
IEEE 488; 8-bit parallel -

1 22Y2x 26% x 3Binches 7 387.x 387 x113.2¢cm

*. Varian S-260 for Tekironix .-~ All raster scan color g
:-and 8-170 for all other . .~ graphics with R-G-B output -~
,lermmals L : 4 :

-. Physical size (hxwxd)

85%x252x 185|nches
lmenacas available :

" HP1B (EEE 488)

< HPB (IEEE 488)

" Printing

- Print mechanism i Eiectrosta c " Camera with cr Thermal Dot Matrix, :mpact S Thermal
Print speed 4 inches/ secr 11 Upto 30 pnnts /hour > 60 inches/min 180 cps (characler mode) G Approx 720 x 360 dots/mm
slides/hour. . ' T :

Tractor o
10x 5 inches .

. 72 X 72 dots/mch

- Plnch roller, stepping molor : - Film Holder e o ‘V(Graphoés) ?ruchc}n Pléien ‘
B'/z X 11 to 17 X 22 inches ' i . 8x 10 mch ov 35 mm sludes "”7 28 inches wude x any.

- length ¥
T dots/mch

.‘Paper feed mechams )
,Image s»ze

; Resolution (horiz. & ven) 106/dolsl|nch :

fzoo X 1oo dots/inch
‘Paper & mpplln .

7 Thermal

- Paper type Dne)ecmc coated = ; Up to G-pan 1orms 3 Thennal : S
Paper size . ‘8Y%,111,:14%, 22 inch’ roﬂ 8% inch roft 8% x 24inches: '
g Supphes ,Toner. concentrate - None' e

Rubbon canndges

i Prlelng ;
* Unit price

‘ 54 600 (+$250 raster
: ophon) e

: Jnter:aces“ $1.200 -2,850
- Electrostatic Plotter . $8,550
-23,650 (+1, 200 - 2,850
“interface)

$12, 000 (+$4 000 for 35mnl
op non) e

: 324250/ riion!ﬁ :

Leases not offered -:$223/month -

"1'year lease

. - Leases not oﬂeied Leases not offered ;
< Supplies prices. NG CNAC : $12.50/rolf (300 1t long) - $45 (package of 3 nbbans) 8 $15.00/roll -
Mamenance price. 321 00/ monf h - SSHmon NG: o
. Commontu i

Manutacturer Houston instrument Tekronix . Tektronix Trilog ) Trilog

Model highlights . 4631 Hard Copy Units 4632 Video Hard Copy Unit Colorplot 100 . P-300G

1st shipment/ # shipped NG Date and # shipped NG Date and # shipped NG 5/79 New Product 6/78 100 shmped
Physical size (hxwxd) 27 x 14 x 20% inches 11 x 16 x 25% inches 11 x 16 x 25%z inches — 41 x 30 x 25 inches
Interfaces available Tektronix DVST only. Most digital video sources Industrial Data Terminals Tektronix 4000 Series

Chromatics, Intelligent
Systems, etc.

Printing
Print mechanism Electrostatic Dry Silver Photographic Dry Silver photographic Raster Matrix Impact Raster Matrix Impact
Print speed 10 sec for first copy 18 sec for first copy, then 8 18 sec for first copy, then 10 approx. 3 min/copy Approx. 45 sec/copy
. . sec/copy sec/copy .
Paper feed mechanism - Stepper Motor Mechanical drive roller Mechanical drive roller Tractor Tractors
Image size 10.2 x 7.8 inches (8610) 8% x 6% inches 8.4 x 6.3 inches 13 x 10 inches 13 x 10 inches -
7.2 x 3.6 inches (8640) . . :
Resolution (horiz. & vert.) 100 dots/inch 200 points/inch 200 points/inch 100 x 100 dots/inch 60 x 72 dots/inch
Paper & supplies : :
Paper Type Electrographic 3M Brand Type 7770 3M Brand Type 7770 Piain paper Plain
Paper size 11 inch roll . 8Y2 inch roll 8%z inch roll 4-16 inch roll 16 inch roll
Supplies R Liquid Toner - None None 3-color ribbon Standard ribbons
Pricing ’ "
Unit price . $4,495-4,995 $4,495 $4,595 $9,980 $6,955
1-year lease - $225-250/month $270/month $276/m Leases not offered Leases not offered
Supplies prices ¢ $18-30/roll paper; $3/quart $50/500 #t rolt, $180/4 rolls $50/500 |t roII $180/4 rolls 0.5¢/copy : 0.5¢/copy
toner .
Maintenance price Designed specnflcally for crt $51/month $51/month . Less than $100 per month Less than $30.00/month
, , dumps o ‘ :
Comments . Will copy gray scale image
from Tektronix 4027 Color
Graphics Terminal.
; uinuf.éidror g o o V.ruhc .

: Model 1640/1641

1977 & 1978 # sl'upped NG
'38x23 x 18inches: .
- Most digital video squrces

10 Hard 0 py Con!voller

1977 4 shmped NG
35x19.x 22inches '\
Most Digital.video Sources

‘m&".i highlights
é 1sl sh.pmenl/ # shuppe

* Physical size (hxwxd)
nteﬂacas ‘available

230 Series qud Copy
Controller- |
1972°# shnpp_edNG

6500 color Grapmcs Prmten L

8178 # shrpped NG
46 x 42 x' 46 inches -
Ramtek, Tektronix,
Chromahcs. etc y

Tekironix 4000 Series.

Prlnunc\ ]
* Print mechanism-
Print'speed
- Paper feed mechan:sm
: Image snze

color xarographlc i
192 prints/hour .
Sheetfed -~
6 5 x 13% mches max

EIectfostahc
" .. Approx::10 sec
Differential Holler ;
Max 10 inch width -

 Electrostatic’
12-70 sec/copy.
Differential Roller.

Elecrostatic -
8 sec/copy, min;
. Differential Rofler

Depends on Source

- Raster Matrix Impact
Approx. 45 sec/copy

" Tractors -

13 x 10 ;nches

00 X 100 do!sllnch

2048 x 1536 copned i 100 Ianeslmch‘ 100 points/

Bond, overhead -
““transparencies. - 2 ¢
. 8Y2x 11.0r 8% x 14 inches’

‘Cyan, magenta, and yeliow-
dry toners and developevs .

Eleclrographuc
e'/z-72 mch roll :

Electrographic

11inch roll

‘;Standard Rnbbon Liquid Toner. .

83500

: Unxt price.

; ‘"sto 500 (1640). 1 ooo..,,i
(16

. Leases not offered. i Leases not oftered .

“1-year lease’ ]Leases not oflered L

3 Laases not ollered : C . . !

.. Supplies prices .0.8¢/copy i : 0.2:0.3¢/copy - 10.2-0.3¢/copy. *.0.2-0.3¢/copy 0 4%-0. 5¢lcop\(
Maintenance price Less than 3100/monlh : $50/month $30 t0.40/month: $120/month - $200/month L
Commont- ' . Uses various Vefsatec - Uses varioiss Versa(ec 1640 is for H-P terminals; lnlevlaces not ouered by :

pnnter/pioner

: pnnter/plouar s 1641 is geneyal purpose
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eight terminals. The company also has the
distinction of offering the lowest cost unit
available to date; one of the 230 models
sells for just $1,300. :

Varian, which was acquired by a
European plotter manufacturer in Febru-
ary and is now known as Benson-Varian,
offers the 9000 series electrostatic print-
er/plotters, and has had its terminal in-
terface out for approximately two years.

Other current market participants
are smaller companies which can better
manage limited production or choose to
gamble on a new market since they don’t
have a significant share of an existing one.
Trilog, a fairly new company, fits this cat-
egory. Started by ex-Printronix employ-
ees, the firm markets modified versions of
Printronix printer/plotters which have
been adapted to interface with Tektronix
4000 series displays.

Seeing the need for such an inter-
face for previously installed Printronix
users, Trilog also offers the Graphic
Adapter Board alone to convert a stan-
dard Printronix unit for terminal output.
The company is also just about ready to

introduce the Color Plot 100, again based
on a Printronix printer/plotter, but able
to print in three colors; it will be one of the
few terminal-controlled printers to use
color.

Houston Instrument took a differ-
ent route to market from the vendors al-
ready mentioned; it designed a unit from
the ground up. The prototype was shown
at the NCC last year, but production mod-
els were first shipped about March of this
year. And a new desktop unit, the 8640,
was announced the first week in May. The
8600 series are electrostatic copiers with
the 8640 designed for Hewlett-Packard
2640 series crt’s and the 8610 able to work
with Tektronix storage tubes.

IN Two companies offering
LIVING unique, specialized products
COLOR should also be discussed. Both

market terminal hardcopy de-
vices for color graphic displays, but while
one is actively pursuing the market, the
other is offering a product established in
the copier field which has been adapted to
terminal output without much marketing

VENDOR INDEX

For additional information regarding the
products listed in this survey, please con-
tact the vendors directly, either at the ad-
dresses shown below or by circling the ap-
propriate number on the reader service
card bound into this issue.

Benson-Varian
Subsidiary of Benson S.A.
385 Ravendale Dr.
Mountain View, CA 94043
5 U.S. Sales/Service Offices
Foreign Office located in Paris
Distribution worldwide
Sales Manager, Western Region,
Robert Britt |
(415) 965-9900
FOR DATA CIRCLE 380 ON READER CARD

Dunn Instruments
52 Colin P. Kelly Jr. St.
San Francisco, cA 94107
A. Mason Killebrew Jr., vp, Marketing
(415) 957-1600
FOR DATA CIRCLE 381 ON READER CARD

Hewlett-Packard
1501 Page Mill Road
Palo Alto, cA 94304
' Inquiries Manager
(208) 376-6000
FOR DATA CIRCLE 382 ON READER CARD

Houston Instrument
Subsidiary of Bausch & Lomb
One Houston Square
Austin, TX 78753
Jim Raska, Product. Manager
(512) 837-2820 X572
FOR DATA CIRCLE 383 ON READER CARD

Trilog, Inc.
16750 Hale Ave.
Irvine, cA 92714

- 86 U.S. Sales/Service Offices

Foreign Offices Europe, Australia,
Japan
Raymond F. Melsa, vp, Marketing
(714) 549-4079

FOR DATA CIRCLE 384 ON READER CARD

Versatec, Inc.
Subsidiary of Xerox Corp.
2805 Bowers Ave.
Santa Clara, cA 95051
Foreign Offices located in United
Kingdom and Germany
Bruce Fihe, Systems Marketing
Specialist
(408) 988-2800 X365
FOR DATA CIRCLE 385 ON READER CARD

Tektronix, Inc.

Box 500

Beaverton, OR 97077

45 U.S. Sales/Service Offices

Foreign Offices located in Canada,

Holland, Japan, and Australia

(800) 547-1512, or (503) 644-9051
FOR DATA CIRCLE 386 ON READER CARD
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effort being devoted to the new applica-
tion.

The latter is Xerox. Its 6500 Color
Graphics Printer, also introduced at last
year’s NCC, is a variation of the 6500 copi-
er. It produces high resolution color
graphics using three primary colors on
bond paper at the rate of 192 prints/hour.
It interfaces directly to a host cpu or toan
interactive graphics terminal such as
those offered by Ramtek, Chromatics,
Tektronix, and others. But Xerox doesn’t
supply the interface necessary for termi-
nal connection. The user must purchase
that from the terminal manufacturer, if
one is offered, or build his own.

However, the $25,000 price tag the
6500 carries pretty much limits its use to
host connections, since most users won’t
want to spend that much money on a
printer to provide output from a single
terminal. »

The other interesting color product
is offered by Dunn Instruments. Formerly
in the medical imagery market, Dunn re-
cently introduced its Model 631 Color
Camera to the data processing industry
for use with color graphics displays. The
camera interfaces to all raster scan color
graphics terminals and produces 8-color
8x10-inch photographic prints at up to
30/hour. The camera sells for $12,000
and also features a 35mm slide option for
$4,000 more.

Dunn is initially working with
Ramtek Corp., which praises the camera
highly, but has just received its first pro-
duction unit. If all continues to go well,
the 631 could herald new markets for
camera systems and, along with the Xer-
ox 6500, offer competition to printer ven-

. dors. (The color graphic used on page 159

was printed from a 35mm color slide pro-
duced by the Dunn 631 and was chosen as
an example of the range of graphic output
available.)

Xerox and Dunn, in turn, are see-
ing an immediate response from Trilog,
which in May introduced a far less expen-
sive color unit employing impact printing
and a 3-color ribbon—simple, but effec-
tive.

As with any new market, these
first crt dump product offerings are diver-
gent in design, printing method, output,
and price. The user has quite a choice if he
wants to save the beautiful picture he’s
just created for posterity—copy it on a
printer which is a slave to the crt, or on a
printer/plotter for a bigger copy, or in
color on plain bond paper, or as a photo-
graph or 35mm slide. Of course, the deci-
sion will depend in part on whether the
drawing is worth as much as $25,000 or
“only” as little as $1,300. 2
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Business computers:
breaking down the barriers

“We have to create a place
in the human environment
where machine contribution
is so acceptable and com-
fortable that it looks as if it

. has always been there. Still,
that same environment

has to be a home setting, a
living setting, a social setting
that doesn't lose any of

~ its sensitivity to the
communication arts.

“Successful work
environments are like

good nightclubs. They are

- energy centers. They

draw people and enterprise
and become extremely
lively places for transactions
between people, and for
meaningful events.

“How we incorporate
the fabulous potential for
computers into the living

environment is vitally

important. You can almost
assign computers human

attributes. Then you can |

decide what natural
accesses people should
have to this fabulous
machine/person’

Robert Propst,

President of Herman Miller
Research Corporation

Office environments that accom-
modate the new collaborations
between people and computers
have a great effect upon produc-
tivity. This idea has captured the
attention and imagination of
Herman Miller, Inc.— leaders in
planning open spaces in office
and manufacturing environments.
Their product, “Action Office?
was originated by Robert Propst,
President of Herman Miller
Research Corporation.

Hewlett-Packard and Herman
Miller are both interested in
learning as much as possible
about the human/computer/
environment interfaces. We are
each committed to developing and
managing an accommodating,
effective, working environment
in this age of accelerated tech-
nological change.

“Action Factory,’an innovative
manufacturing environment, is
now being tested in the HP300
manufacturing area. Through the
intelligent use of vertical space,
and a careful awareness of the
handling and flow of materials,
this flexible system provides a
quality environment that also
demonstrates cost savings and
efficiencies.

Extending the reach

As more and more computer
systems are being distributed to
the mainstream activities of an
enterprise, they are reaching users
less sophisticated in their use.
Continuing advances in hardware
and software technology are now
making systems more accessible to
these uninitiated users. There is .

much more capacity and

An HP300in a
Herman Miller
environment.

Hewlett-Packard




power available for systems to
accommodate a more human
interface.

- Por example, Hewlett-Packard
is committed to various LSI

“Hewlett-Packard is work-
ing to make its products far
more powerful and useful
to the ‘uninitiated’ manager
and knowledgeable worker”

Paul Ely

Vice President and General Manager
Computer Systems Group

strategies —among them Silicon-
on-Sapphire which has success-
fully achieved higher and higher
circuit densities. Not only are we
packaging more and more on

a chip, but more components per
board and per system. These
achievements have contributed
greatly to our ability to produce
portable, friendly business
systems. '

Sit down; solve your problem
Our goal is to eliminate barriers

that exist between people and

their computers. No one, computer

professional or not, should have

to learn extraneous protocols.

We want users to concentrate on

solving their problems and not on

learning about the intricacies of

Those which are judgemental or
intuitive in nature are left to the
users. And, those which can be
handled easily by the computer are
done by the computer. In fact, we

are designing “operatorless”

Computer Advances

a machine. So, we “delegate” tasks.

RIGHT HAND
CONTROL

W

systems which
relieve the user

from any bur- an

den of manag- ouacE

ing the system. EMATICS
Designing a AARTIHMETC

more human suema

interface to sys-

tems is as complex L

as the variety of

people who will be

using them. What a
first-time user con-
siders helpful, an
experienced programmer finds
unnecessary. We have resolved
that our systems must be easy for
everybody to use.

'The human factors
One important consideration
to the human/computer interface
is that the computer “speak” to
you in a language that meets your
level of computer sophistication.
The computer can be, in effect,
an intelligent assistant using tech-
niques like leading and prompting

Functions of left and right
hemispheres of the brain. (See
“Numbers to Pictures,” page 5.)

—not numbers.
We also want

to ensure that
iy our computers
VISUALIZATION .
do not interfere
SIMPLE LANGUAGE .
NONVERBAL with the way
[DEATION 1 k
e people wor
EXPRESSION naturally. One
R work phenome-
non can be reenact-

ed with the exci-
ting “windowing”
capability of the
HP300’s inter-
active display station.

Notice how you function at
your desk. Since many parameters,

“Computers should do what
the user wants. Users
shouldn't have to do what
the computer expects’

Jim Cockrum
General Systems Division R&D Manager

“Part of designing a
system to be friendly is
getting our engineers and
industrial designers to
- work—not our customers’

Fred Wenninger

Lab Manager for
Desktop Computer Division

the user with softkeys, aiding
with memory joggers and “HELP”
commands, forgiving the inevi-
table spelling input errors, and
reporting error messages as words

each from a different source, are
needed to make a decision, papers
are spread out in front of you. As
you need one specific item, it is
brought into nearer focus.
Similarly with the HP300,
segments of several files can be
concurrently displayed, each in a
“window;’ or rectangular section
of the screen. You can scroll
horizontally or vertically through
each of these files simultaneously.
This window approach allows
you to “shuffle” through material
and bring in new information as
needed. Windowing introduces
programming without hard copy

Continued on page 5




The do-it-yourself
- Transparency Kit

Hewlett-Packard’s overhead
transparency capability
is the tool to make :
effective, meaning-
ful overhead slides;
visual aids that clarify, P
supplement, and reinforce ‘ ‘ TR
spoken material. < =

The power of a System = 4
45B desktop
computer or
an HP2647
intelligent
graphics termi- R
nal is combined - N\
with the HP9872 ~=
four color plotter
and HP’s new Overhead
Transparency Kit to produce
professional quality overhead

produce a slide in vertical or hori-
zontal form, just type inV or H.
The software automatically scales
and formats your transparency.
To facilitate editing, slides first
appear on the CRT, are viewed
and/or altered, then are
-, drawn in final form
./ | on the plotter. And,
““SW#| | by using the tape
cartridges on the
System 45B or
7/ HP2647, dozens of
;f slides can be storedon

transparencies in minutes — at a
fraction of the cost of traditional
photographic methods. -

We've reduced the cost of trans-

parencies from approximately $30

to less than $3.00 a slide, includ-

ing labor, materials, and overhead.
In addition, turnaround time has
been shortened from typically
three days or a week to less than
15 minutes.

Slide generation made easy
We've optimized the design of
transparencies through easy-to-
use menus; anyone can generate
overhead slides. No programming
knowledge or computer expertise
is required. By simply typing a
number or letter in the appropri-
ate space on the menu, you can
select multiple colors, character
sizes, and fonts; plot graphs and
charts; draw lines; even edit trans-
parencies. For example, to

Hewlett-Packard



can be recalled, updated, or de-
leted as necessary.

High quality transparencies

The quality of a transparency
is only as good as the materials
used to draw it. In graphics plot-
ting, the pen is a most critical link.
So, we design, make and carefully
test our precision pens which
come in seven permanent colors
and two widths. The pen inks are
carefully formulated for easy-
starting flow, fast drying, and
non-smearing.

Low cost

Depending upon the type,

- variety, and volume of slides gen-
erated, either the System 45B or
HP2647 can be cost justified as a
dedicated, stand-alone transpar-
ency generator.

For example, HP’s Desktop
Computer Division uses about
400 overhead transparencies
a month for new product tours,

management presentations, and
customer training. Producing -
these by traditional methods
would cost over $100,000 a year.
With a System 45B dedicated to
this task, costs have been reduced
to approximately $14,500!

For more information on HP’s
overhead transparency capability,
check A for the System 45B desk-
top computer; B for the HP2647
intelligent graphics terminal.

Computer Advances

Breaki

down

the barriers

Continued from page 3
listings. Paperless systems is
another of our goals.

Numbers to pictures
 Graphics is another essential
addition to simplyfying the dia-
logue between the user and the
computer system. A primary task
of any computer system is to

“| view my job not only
as R&D — Research and
Development, but also as

‘RD’— Responsible
Development’

Jim Cockrum
General Systems Division R&D Manager

communicate stored data—
typically formatted as columns

" and tables of numbers. Some

theorize that it is difficult for

- people to assimilate data in this

form, for the human brain doesn’t
have the ability to derive patterns
and trends from such listings.

There are indications that two
fundamentally different cognitive
modes reside in separate parts of
the brain. The left hemisphere has
the ability to process symbolic
information: written and spoken
language, mathematics, musical
notation. The right hemisphere
specializes in non-verbal tasks
such as visualization of spatial
objects, recognition of patterns
and various forms of artistic
expression®

The translation of numeric
data into graphical form is a very

powerful format for communi-
cating, for it utilizes the capability
of the right hemisphere to recog-
nize and compare patterns and
interrelationships. Plus, graphics
takes full advantage of the inher-
ent data capacity of the visual
channel — about 10,000 times
that used when reading columnar
data. Graphic representation,
then, provides a level of insight
that is difficult to achieve through
the analysis of only printed
numeric data.

Increased productivity

The net effect of removing
obstacles from the interface
between users and their computers
is an increase in people’s pro-
ductivity — important as labor
costs soar and programmers

“Previously, our concern
was primarily with
machine efficiency. Now
that systems cost less, our
concern is to help people
gettheir job done inthe
best possible manner.™

David Crockett
Program Manager for the HP300

become more scarce. But even
more important is that people

feel the computer is working with
them and not against them.

*Left/right relationships apply to right
handed individuals with normal develop-
mental histories. Those who are left-handed
tend to be the mirror image.




The System 45B
brings it all together

Hewlett-Packard’s has developed 45
System 45B desk- different applica-
top computer puts tion packs for use
problem-solving in the areas of sta-
power right where tistical and numer-

you need it most— ical analysis,

on your desk. In one electrical
compact package are and struc-
the ingredients for tural engineer-
interactive compu- ing, business
ting: a resident, LSI, management,
ROM-based opera- miscellaneous
ting system; a large utilities, and
user memory; tape car- more. Each
tridge storage; CRT; £ pack comes com-
keyboard; and 1/0 plete with program
capabilities. An optional integra- - tapes and special func-
ted thermal line printer is also tion key overlays.
available for convenient hardcopy. Our software may

provide solutions or convenient
building blocks for specialized
program development. Or users
can write their own software for
applications ranging from X-ray

Large memory, more power

Advanced semiconductor tech-
nology makes the System 45B a
leader in desktop computer mem- A .
ory size. Through the use of 16K-bit a.naly31s to arcl}ltecture; from
RAMs, 449K bytes of powerful timber harvesting to designing
read/write memory can be at e fine crystal stemware.
your command. Complex appli- Since both systems
cations requiring large amounts - use HP Enhanced
of memory, such as structural BASIC, programs
analysis, can now be performed developed on the
more efficiently. System 45A are trans-

The System 45B’s 120K-byte portable to the System
operating system resides internally 45B. System upgrade kits

on 64K-bit NMOS ROMs. Addi- are also available to turn your
tional ROM space of 672K bytes is ' System45A into a System 45B—
available for system performance/ | charts, graphs, curves, and histo- an expandable problem-solver
capability add-ons. Currently grams. Even overhead transpar- that supports HP’s full line of plug
available are Advanced Program- | encies can be produced in minutes | compatible input, mass storage
ming, Mass Storage, 1/0, and using an HP9872 four-color plot- | and output peripherals.
Graphics ROMs. ter (see p. 4). ‘ Check C on the reply card for

The System 45B’ versatile . more information on the System
graphics capabilities quickly sim- | Problem solving software 45B. Prices start at $12,500%
plify the visualization of solutions To get from problem to total OEM discounts are available.
through high-resolution plots, solution faster, Hewlett-Packard *U.S. prices only

6 H,ewlett-Packard'



'The HP250 reaches out

More than a
terminal

Hewlett-Packard’s new,
innovative remote
console capability,
REMOTE/250, now
extends the powerful, problem-
solving characteristics of the
HP 250 small business sys-
tem to multiple users. ‘

REMOTE/250s may look like
terminals, but these CRT/key-
board workstations are function-
ally identical to the main system
console. Each utilizes IMAGE/
QUERY data base management,
FORMS, REPORT WRITER,
HP Business BASIC, and user
programmable softkey capabilities.
Even application development
and program editing can be per-
formed. Programs developed on
any REMOTE/250 can be run on
the main system or other remote
consoles.

Remote consoles allow concur-
rent, independent program execu-
tion by dedicating consoles to
particular tasks. For improved
performance, memory space com-
petition has been eliminated by
giving each console its own inde-
pendent memory partition of either
32K or 64K bytes. And for expan-
sion, up to five remote consoles,
asynchronous data communica-
tions, and a choice of discs,
printers, and memory sizes are
supported.

Software packages
Two new HP250 software
~ packages, MFG/250 (Manufac-

turing) and OM/250 (Order Man-

Computer Advances

agement), are available to help
improve the effectiveness of dis-
tribution and materials control.

These application packages are
menu-driven to lead users step-by-
step through system operations.
Both can be tailored. Just define
and set specific parameters. Also,
software can easily be configured
to the existing HP250 mass stor-
age configuration.

Maximize profits
OM/250 was designed with one
goal in mind: to help maximize
profits for manufacturers and dis-
tributors. OM/250 l
interactively helps
manage current
assets, increase pro-
ductivity, and im-
prove customer ser-
vice by supporting
LIFO, FIFO and
weighted average
inventory methods;

PROGRAM
DEVELOPMENT

addressing up to five discounts,
mark-ups, and price quantity
breaks; and analyzing sales by
customer, salesperson, and
product class.

Minimize inventory

By providing an automated
means of mainstreaming inven-
tory and bill of material records,
MFG/250 helps cut inventory.
investment and increase produc-
tion efficiency. MFG/250 per-
forms turnover analysis, excess
inventory and bill of material
reporting, and simulated stock
picking. “What if” product costing
and a 30-level bill of material are
also included.

The HP250 and
its software are sold
through qualified
Hewlett-Packard
OEMs. OEM quantity
discounts are avail-
able. For more infor-

mation, check D on
the reply card.

OEMs check E.




- Good things come in

prize-winning packages

The goal for any shipping pack-
age is to get'a product safely to
its destination. While packaging
engineers for the new HP300
departmental computer were de-
fining their objectives for a rugged,
low-cost (under $100) shipping
package, the production engineers
were investigating how to assem-
ble and transport a 260 pound
computer system from one pro-
duction area to another.

Because of the HP300’s weight
and height (54 inches tall), metal
roller lines —typically used in
manufacturing areas — were not
only impractical, but dangerous.
Movable, reusable carts or wagons
were considered, but storage was
space consuming and expensive.

Both design teams conferred.
Their innovative solution: add
removable caster wheels to
the shipping pallet, making
it an in-plant transport mod
ule. After assembling the
HP300, the wheels are re-
moved and the transport
module becomes the ship-
ping base.

A package that can
take it ,

As rough handling during
shipment is not uncommon,
the HP300 package was |,
designed to withstand
30 Gs of shock. A floating
suspension system, utiliz-
ing two types of foam, enables
the packaged computer to with-
stand such punishment.

To ensure ruggedness, pack-
aged HP300s were subjected to
grueling tests. All applicable Fed-

eral and Hewlett-Packard
packaging standards were
exceeded. Tests included four
27-inch corner-wise drops, ex-
cessive vibration, and exposure
to a wide range of humidity and
temperature parameters. Even
two sample cross-country ship-
ments were made using the rough-
est forms of shipment we knew —
air freight and trucks. Stress to the
HP300s, gauged by accelerome- -
ters, was virtually non-existent.

Ready in five minutes
When an HP300 is received, all

‘that is needed to unpack it is a

wrench, a screwdriver, and five
minutes time. Look at
. the illustrated inter-

national “no text” unpacking in-
structions, pop off the metal clips
holding together the shipping
pallet.and the cardboard housing,
and youre ready to unload.
Open the cardboard cover’s

- and Handling Design Competi-

front door—no need to

worry about low ceilings or
low-hanging fixtures—and
put the convenient unload-
ing ramp into place. Re-
“move two hold-down
clamps and simply roll the
HP300 out in “wheelbarrow”
fashion.

The best-of-show

Our customers are not the only
ones who appreciate the conven-
ience and simplicity of the HP300
packaging. The Society of Packag-
ing and Handling Engineers
awarded the HP300 first place in
general packaging and proclaimed
it best-of-show at their 33rd
Annual International Packaging

tion. Their decision was based on
originality of design, innovative
use of materials, contributions to
efficiency in manufacturing, inter-
nal plant handling, shipping, and
customer ease-of-use.

Check F on the reply card
for more information on the
HP300 small business system.

Computer Advances is written to
inform professionals of the latest
technical contributions from
Hewlett-Packard. You are invited
to receive issues at your place of
business or residence. Write Carol
Scheifele, Editor, Computer
Advances, Hewlett-Packard, 11000
Wolfe Rd., Cupertino CA 95014.
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Introduced last month at the NCC, the new processor contains

a “‘phantom branch” mechanism to avoid lost cycles in its overlapped structure . . .

-and a good deal more.

MICROARCHITECTURE
OF UNIVAC'S

- 1100/60

Several alternative LSI implementation
approaches are available as potential can-
didates for use in a processor. These in-
clude custom, semicustom, gate array,
hybrid (multichip), and multimicroproc-
essor. With respect to the objective of im-
plementing a medium performance LSI
version of an existing processor macroar-
chitecture, each has drawbacks which in-
clude various combinations of high design
costs, long design time, part type prolifer-
ation, low speed, inefficient use of chip
area, high cost, and pin count limitation.
‘ A ‘multimicroprocessor design
technique has been implemented in the
Sperry. Univac 1100/60. A significant
feature of this technique is that it allows
the implementation of existing.
macroarchitectures without the software
base. This software compatability is
achieved with improvements in cost/per-
formance, and allows a large amount of
duplicated logic to be economically incor-

. porated into the system to achieve a high

degree of fault detection.
It was recognized from the begin-
ning that simply ganging sufficient

microprocessors to form a full-word arith-

metic logic unit would fall short of the
performance target. Many possibilities of
achieving higher performance were inves-
tigated. The approach that appeared most
promising was to provide multiple micro-
instruction execution units that would
concurrently execute parts of a macroin-
struction. Thus, each macroinstruction
would be decomposed into a set of atomic
operations. Atomic operations that can be
executed concurrently are identified and
are executed in parallel on-separate mi-
croinstruction execution units. To in-
crease performance still further, execu-
tion of microinstructions is overlapped
and a unique branching scheme is used to
avoid lost microcycles due to conditional
branching in the microcode.

To reduce costs, the inputs-and
outputs of the microinstruction execution
units are bussed. This eliminates the need
for logic to steer the information in and
out of these execution units. Investiga-
tions indicated that the use of common
input and output buses would not signifi-
cantly impact performance. In addition to
saving gating logic, the input bussing al-
lows the use of a single shifter and the

\
\
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Clock
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Fig. 1. 10800 Microprocessor

output bussing makes it economically via-
ble to duplicate the microinstruction exe-
cution units and compare results at a sin-
gle point.

The fastest available microproces-
sor slice, the Motorola 10800, was select-
ed as the LSI building block for the 1100/
60. It is a 4-bit slice using 10K ECL tech-
nology. None of the companion chips
designed specifically to be used with the
10800 (e.g., control chip) were used. The
surrounding logic is composed of conven-
tional MECL 10K components with heavy
empbhasis on using four- and eight-input
multiplexor chips and various PROM’s and
RAM’s.

Fig. 1 is a simplified diagram of
the 10800 showing the paths that are ac-
tually used in the 1100/60. The basic in-
struction repertoire consists of add, sub-

tract, complement, shift one bit, AND, OR,
exclusive OR, and NOT. More complex
functions such as multiply and divide are
achieved by microprogramming. The
mask network shown in Fig. 1 allows a
Boolean function to precede an arithmetic
function during the same microcycle; this

capability is used heavily to attain speed.

The constraint of shifting only one bit per
cycle is a severe one and necessitates a
high-speed shifter. Shifting is a pin-limit-
ed function; thus it is a general problem
with all bit-sliced microprocessors. Two
notable differences between the 10800
microprocessor slice and a more conven-
tional ALU slice are the inclusion of the
latch on the B bus and the internal accu-
mulator. The A bus does not have a latch,
necessitating an external register com-
posed of ECL flip-flops. The D bus can be

4 Word
Channels

Input/Output |
Unit |

Instruction
Processor

I

1 Block |

Il MUX Channel | e (8

System | Storage (262K) I
pupport I _
Processor L

Chonnss |

1 Block
g MUX Channel II

System
Support
Processor

—

Fig. 2. White boxes show minimum configuration
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disabled by a function bit so that a wired
OR can be used on the output bus.

The timing specification of a chip
as complex as this one (350 equivalent
gates, LSI by any standard) is not simple.
Some appreciation of the speed can be ob-
tained from the fact that an add instruc-
tion, A+B to D, typically takes 40ns. Of
more interest when emulating a 36-bit
wide system is the fact that the propagate
and generate signals (to carry a
lookahead- network) are available after
only 24ns typical.

1100 SERIES The 1100 series
MACRO- architecture has been

described elsewhere
ARCHITECTURE in some detail. The
more limited purpose here is to describe
enough of the 1100 Series architecture to
be able to understand the multimicro-
processor implementation described be-
low. This series, introduced with the 1107
system in 1962, is based on 36-bit instruc-
tion and operand words.

The instruction word is divided in-
to seven fields. The f-field indicates the
operation to be performed and specifies
how the remaining fields are to be inter-
preted. The j-field either controls partial
word transfers to and from storage, or it
acts as an extension to the f~field in defin-
ing the operation to be performed.

The a-field selects one or more lo-
cations in the General Register Set (GRS)
to provide one of the operands for each
instruction. The GRS is a 128-location,
high-speed random access storage in the
processor. There are three primary types
of registers in the GRS: the X registers are
used for storage operand address index-
ing, the A registers are used as general
purpose arithmetic registers, and the B
registers are used as a special purpose

- working registers. An 1100 Series macro-

instruction can specify operands from ei-
ther one register and a main storage loca-
tion, or from two registers. Most
instructions operate on full or partial sin-
gle-precision, 36-bit operands. However,
some instructions use double precision,
72-bit operands.

The x-field in the instruction word
specifies a GRS register to be used for stor-
age address indexing. The X register con-
tains two fields. One field is used as an
address modifier, and the other field is
used as an increment value to the modifier
field. The contents of the modifier field of
the X register is added to the contents of
the u-field of the instruction to form a
relative storage address. If the resultant
address is less than 128, the source for
both of the operands for the instruction is
GRS. Otherwise it is added to a base regis-
ter to form an absolute operand storage



-

address.

The one-bit A-field indicates when
the X register selected by the instruction
is to be automatically incremented when
the instruction is executed. When h=1,
the two fields are added and the result is
used to replace the former value of the
modifier field.

' The i-field specifies indirect ad-
dressing. When this one-bit field is set, the

fied by the address is used to form recur-
sively another absolute operand storage
address until the i-field of the new word is
not set.

As with all 1100 Series systems de-
livered since 1968, the 1100/60 (see Fig.
2) is available.in multiprocessor configu-
rations. Each system support processor

incorporates a maintenance processor and
a console. Each instruction processor exe-
cutes the 1100 Series instruction reper-
toire and, in addition, has new decimal
and variable-length field manipulation in-
structions. These new instructions in-
.crease the execution speed of COBOL, and
improve the execution speed of a number
of other software packages. An optional
8K-word cache buffer can be supplied
with each instruction processor. Each in-
put/output unit supports up to 12-word
channels and up to three block multiplex-
or channels, and has a direct interface
main storage.

Physical packaging is very com-
pact, with the instruction processor, 1/0
unit, cache buffer, and one million words
‘of main storage fitting into a single cabi-
net 2.0 meters long by 0.75 meters wide.
The instruction processor and cache hard-
ware are ECL, the I/0 unit is TTL, and main
storage is 16K-bit MOS. Standard 1100
Series peripherals can be used with 1100/
60. The speed of a unit instruction proc-
essor with a cache is about 1.3 times that
of an 1108.

THE 1160’'s With respect to the
. . h design, th

tended instruction
repertoire of the Univac 1100/80 rather
than the 1108 instruction repertoire. Al-
so, the four-base-register addressing of
the 1100/80 is used rather than the two-
base-register addressing of the 1108.
Seven half-word microinstruction
exccution units are required to minimize
the address calculation time of the 1108.
Because the 1100/60 has twice as many
active segments, even more microinstruc-
tion units would be required. To avoid in-
troducing a large number of microin-
struction units, most of which would be
used only for addressing, and to allow
macroinstruction overlap, it was decided

data word read from the location speci-

Operand Register 1

A

Operand Register 2

A

To To Instruction To Address
Shi{ter Decode Table Shifter Generator
A

f, j, a Fields

Jump Path

To Operand

Instruction Register 1

x, u Fields

Instruction Register 2

Instruction Register 3

l
From Main Storage

Fig. 3. Instruction and Operand Registers

to use dedicated logic to perform address
calculations. This change reduced the
number of microinstruction execution
units to two, and allowed overlapping at
both the microinstruction and macroin-
struction levels.

"The 1100/60 microarchitecture
consists of a microexecution section and a
storage address generation section. The
microexecution section consists of two 36-
bit microinstruction execution units.
Each microinstruction execution unit
contains a subprocessor constructed from
nine 4-bit microprocessors and associated
control circuitry.

The storage address generator em-
ploys four sets of base address and limits
checkers which operate in parallel to al-
low four base additions and limits viola-
tion checks to be done simultaneously.
The storage address generator operates in
116ns cycles, the same as microinstruc-
tion execution.

Operand address generation can
take one or two microcycles. In the first
microcycle, the u-field of the macroin-
struction is used as a relative operand ad-
dress and added to all four bases simulta-
neously. Within the same cycle, limits
checking is performed and the proper ab-
solute operand address is selected. If the
relative address is less than 128, a desig-
nator bit is set which will be interrogated
later by microde to indicate that the oper-
and must be fetched from the GRS.

While these operations are taking
place, a text of the index (x) field in the
microinstruction is made. If the x-field is
zero, the absolute address generated by
the operation just described is used to
fetch the operand. If the x-field is non-

zero, the x register is read up, the contents
of the modifier field are added to u to
form a new relative address, and a second
absolute operand address generation
takes place. Two cycles are required when
x is nonzero.

Instruction address generation is
similar to operand address generation.
The relative address of the previous in-
struction is kept in a holding register. A
new instruction address is generated by
adding one to the contents of this holding
register to form a new relative instruction
address, adding all four bases to the new
relative address, and checking against the
limits registers-to select the absolute in-
struction address. The entire instruction
address generation takes one microcycle.

Instruction and operand address
generation takes place alternately in the
same base adder and limits checker hard-
ware. Requests are made until the oper-
and and instruction registers are full as
described below.

Besides the base adders and limits
checkers, the storage address generator
contains instructions and operand buff
registers. Fig. 3 shows the operand and
instruction registers. There is one storage
interface port in the processor. As each
request is made, the storage address gen-
erator determines whether it is a request
for an instruction or for an operand.
When a word comes into. the processor
from storage, it is routed into an operand
or instruction register by control signals
from the storage address generator.

Instruction Register 1 contains the
macroinstruction (program instruction)
currently being executed by the micro-
code in the processor. The next instruc-

JULY 1979175



tion to be executed is contained in In-
struction Register 2. The x- and u-fields
from this macroinstruction are used in the
storage address generation procedure de-
scribed above. While the microcode is ex-
ecuting the macroinstruction in Register
1, the storage address generator fetches
the operand for the instruction contained
in Register 2. The next macroinstruction
beyond that one is contained in Register
3. Thus it is possible for three macroin-
structions to be resident in the processor
simultaneously.

Operand Register 1 contains the

operand for the instruction currently be-

ing executed in the microcode. Operand
Register 2 normally contains the operand
for the next instruction. Thus operands
for two instructions can be resident at one
time: Operand Register 1, containing the

- operand for the instruction currently re-
siding ininstruction Register 1;and Oper-
and Register 2, containing the operand
for the instruction currently in Instruc-
tion Register 2.

MICRO- When a jump or multiple
EXECUTION operand instruction is per-
SECTION formed, the operand regis-

ters function somewhat

differently. Fig. 4 is a diagram of the
microexecution section. The two sub-
processors drive a single main databus
which can feed main storage, the GRS, the
local storage for each subprocessor, or the
shifter input selector. The A bus input to
each subprocessor is driven by a dedicated
256-location local storage. The B bus in-
puts are driven by a common 36-bit, high
speed shifter.

Each 1100/60 macroinstruction is
executed by a series of microinstructions.
While each new macroinstruction is in
Register 2 undergoing storage address
generation, the f, j, and a-fields are used
to generate the address of the first micro-
instruction of the routine which will exe-
cute the macroinstruction. This is done
through the use of a 256-location, 40-bit
instruction Decode Table containing one
location for each macroinstruction in the
1100/60 instruction repertoire.

The output of the instruction De-
code Table consists of three fields. The
first field is an 11-bit class base, the sec-
ond field is an 11-bit instruction vector,
and the third field contains control bits.

~ To minimize the total number of microin-
structions required to execute all of the
macroinstructions in the 1100/60, the ex-
ecution of each macroinstruction is divid-
ed into two microroutines. The first
microroutine starts at the class base ad-
- dress. At any point during the execution
.of the macroinstruction, a second
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Fig. 4. Microexecution Section

microroutine may be started at the
microaddress instruction vector. This al-
lows the use of fewer total microinstruc-
tions because most macroinstructions
may use a common class base microrou-
tine and require only one or two unique
microinstructions. The control bits
(which can be unique to each macroin-
struction) can modify the operation of the
microcode in such a way that a single
microroutine can be used for more than
one macroinstruction, allowing further
reduction in the total number of microin-
structions.

When the microcode completes
the execution of the current macroin-
struction, the next macroinstruction to be
executed is transferred from Instruction
Register 2 into Instruction Register 1.
Then, microroutine to execute the in-
struction is started at the class base ad-
dress from the Instruction Decode Table.

Four 116ns microcycles are re-
quired for the completion of each micro-
instruction. To obtain an effective micro-
instruction time of 116ns, micro-
instructions are overlapped four deep.
Fig. 5 shows the microinstruction overlap
of our four typical microinstructions.

During cycle 1, the address for mi-
croinstruction is generated using fields
contained in microinstruction n-1 com-
bined with variables generated by the re-
sults of execution of microinstruction n-2.
In cycle 2, microinstruction n is fetched
from control store and used to control the
setup of the data which will be presented
to the subprocessors for use during the

execution portion of the microinstruction,
During cycle 3, the execution for

.microinstruction n takes place. An arith-

metic or logic function is performed
which combines the data loaded into the
A and B bus latches for each subprocessor
at the end of cycle 2 with the data placed
in the accumulators as a result of the exe-
cution during cycle 2 for microinstruction
n-1. The results of executions are loaded
into the accumulator registers toward the
end of cycle 3. At the beginning of cycle 4,
the contents of the accumulator register
in one of the subprocessors is chosen to
drive the main databus from where it may

- be loaded into the GRS or local store, sent

to the main storage unit as data, or writ-
ten into one of several other internal regis-
ters. Also during cycle 4, variables which
result from the execution of microinstruc-
tion may be used to select the address for
microinstruction n+2 and the functions
may be executed for microinstruction
n+l.

Decisions concerning microad-
dress generation, microfunction selection,
and results storage are made under micro-
code control using the logic function gen-
erator which is a complex selector circuit
controlled by the fields in the microin-
structions. The fields specify the variables
to be applied to the logic function genera-
tor and one of the 16 logic functions to be
performed. The variables can either be
static variables representing processor
state information, or dynamic variables,
such as subprocessor zero detect or sign
bit.



The logic function gen-
erator allows each sub-
processor to select between
two function codes during
each cycle without altering the microin-
struction sequence. Since this mechanism
gives an apparent branch capability on
each cycle without altering the microin-
struction sequence, this conditional con-
trol capability is called ‘“‘phantom
branch.” Besides creating an independent
control capability, the phantom branch
minimizes wasted cycles.

There are several ways in which
the phantom branch can be employed to
decrease the time required to execute
macroinstruction. One improvement is re-
alized by making independent real branch

PHANTOM
BRANCH

“and phantom branch decisions during ex-

ecution of any microinstruction. This ca-
pability makes it possible to shorten the
path lengths required to execute a macro-
instruction.

Another speed improvement due
to phantom branching is that the execu-
tion functions are chosen at a later point
during the execution of the microinstruc-
tion than the address is generated. This
may. be illustrated by observing Fig. 5.

Operation

Cycle ] Cycle | Cycle | Cycle
2 3

Generate microaddress

Set up data

Execute microinstruction

Store results

Fig. 5. Microinstruction Overlap

The address for microinstruction n must
be chosen as a result of the execution for
microinstruction n-2 at the end of cycle 1,
but the execution functions for microin-
struction n are chosen as a result of the
execution microinstruction n-1 at the end
of cycle 2. If a new function must be se-
lected based on results from microinstruc-
tion n-1, it can be done a cycle earlier us-
ing the phantom branch than would be
possible if the function were selected us-
ing a real branch. This allows shorter mi-
croinstruction sequences and makes pos-
sible extremely tight microinstruction

loops for the performance of repetitive op-
erations, such as multiply and divide.
Since each microinstruction con-
tains two possible microfunctions for each
subprocessor, one microinstruction is of-
ten able to do the work of two. In any
given cycle, only one of the execution
‘functions may be selected, but in another
use of the same microinstruction, the oth-
~ er execution function may be used. This
allows one microinstruction to often do
the work of two and allows a reduction in
the total number of microinstructions.
As an example of the ways in
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which this microarchitecture may be
used, the execution of an ADD macroin-
struction will be described. When an ADD
instruction is performed, the macroin-
struction is brought into Instruction Reg-
ister 3 by the storage address generator.
When the macroinstruction is loaded into
Instruction Register 2, an operand ad-
dress generation is performed and an op-
erand is fetched from storage, if necessa-
ry. When the previous macroinstruction
completes, execution of the ADD will be-
gin if there are no outstanding interrupt
or clock update service requests. Execu-
tion begins at the class base address from
the Instruction Decode Table, and at the
same time the macroinstruction is trans-
ferred from Instruction Register 2 into

Instruction Register 1. The next macroin--

struction can then be loaded into Instruc-
tion Register 2 so that its operand address
generation and fetching can be done.

The ADD macroinstruction uses
the load instruction class base. The first
microinstruction performs a number of
functions. If the operand from storage is
available, it is brought in through the
shifter from Operand Register 1 and
shifted if necessary as defined by the j-
field. The operand is then masked with
constants from the local storage (selected
under j-field control) for each subproces-
sor and the results are placed in the accu-
mulators during the execution portion of
the first microinstruction. At the end of
the setup cycle for this microinstruction,
the second microinstruction is selected. A
check is made to see if the operand should
come from a GRS location. If so, control is
transferred to a GRS read microinstruc-
tion which reads the operand from GRS
rather than from storage. If the operand
does not come from GRS, a check is made
to see if the storage operand is resident in
the processor. If it is not, control is trans-
ferred to a microinstruction which waits
for the storage operand. When the oper-
and is available in the processor, control is
transferred to the ADD instruction vector
routine. In the first microinstruction of
this new routine an operand is read from
GRS and added to the first operand which
was previously placed in the accumula-
tors. Then a second microinstruction
stores the result of the add into the A reg-
ister in the GRS and the first microinstruc-
tion or interrupt routine is selected.

An ADD macroinstruction will be
performed by ‘as few as three microin-
structions in 348ns if the storage operand
is available in Operand Register 1 when
the execution begins. The first microin-
struction brings the storage operand
through the shifter and places it into the
accumulators in the subprocessors. The
second microinstruction adds the GDS op-
erand to the storage operand and places
the result in the accumulators. The third
microinstruction stores the results back
into GRS. If the first operand comes from
GRS, the execution time will be increased
by one microinstruction. .

The multiprocessor approach is a
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cost-effective way to incorporate off-the-
shelf LsSI into a medium scale computer
system while retaining software com-
patability. The phantom branch mecha-
nism has been introduced as a way to sub-
stantially increase the effectiveness of a
microinstruction by providing decision
points late in the microcycle to select
functions performed in the next microin-
struction: ¥
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'HARDWARE

OFF-LINE

Coconut, a powerful handheld
computing engine, should

roll out of Hewlett-Packard's
Corvalis plant by the end of
summer. This may well be an
encore to the act originally
started by the HP-65
programmable handheld. Coconut
uses a liquid crystal display
and can accept magnetic
program strips prepared for
HP-67s and 97s. Pricing should
look like $300 to start, with
‘a full-blown unit weighing

in at around $700. Also
expected before year-end:
Capricorn, the much-rumored
personal computer éntry from
HP. Personal/professional
seems to be the favored
description at HP.

Intel, through its subsidiary
Intel Magnetics, entered the
bubble memory market in a big
way with a l-megabit chip.
The chip is known as the 7110;
LSI support chips were
announced with the 7110.

The 7110 chip organizes data
into 2,048 pages of 512 bits
each; each page is processed
as 64 8-bit bytes.
Prototyping kits will be
available for. roughly $2,000
this fall.

Storage Technology shipped the
first of its 2305~plug
compatible STC 4305 solid state

a Boulder, Colo., subsidiary of
A. C. Nielsen Co. Neodata will
use the charge-coupled device
mass storage unit with its

IBM 3033. Neodata's 21 April
shipment is considered an
engineering shipment;
manufacturing shipments are

to ‘begin this summer.

IBM's General Systems Div.
pared the purchase price
for its System/32 by 30%,
its 5100 by 11% to 17%, and
its 5110 by 12% to 17%.
Related ‘I/0 ‘equipment also
was. reduced in price.

disks to Neodata Services, Inc.,

BUBBLE MEMORY

Bubble memory has yet to beat the pricing
offered for floppy disks, but in harsh envi-
ronments the price differential may be of

little importance considering the expense

and inconvenience of servicing a mechani-
cal storage device. This vendor’s add-in
bubble memory storage system for DEC’s
LSI-11 microcomputers is intended for ap-
plications such as process control where
relatively small amounts of reliable, non-

‘volatile mass storage is needed. The sys-

tem consists of a microprocessor-based
controller board (MBC-11,$650) and up to
16 bubble memory modules (MBB-11,
$950), each containing 46KB of storage.
The controller forms an interface to the
LSi-11’s bus, and it manages the bubble
storage modules as if they were sections of
a floppy disk. With six bubble modules,
the system has the capacity of a single-
density, full-sized diskette. Treating the
bubble memory as if it was a diskette pro-
vides compatibility with existing operat-
ing system software. BUBBL-TEC, Div. of
PC/M, Inc., San Ramon, Calif.
FOR DATA CIRCLE 421 ON READER CARD

MAINFRAMES

Built with multiple microprocessors, this
vendor’s  1100/60 - line of mainframes
comprises six models; four “unit proces-
sors,” and two multiprocessors. The en-
try-level unit processor model C1 uses the
basic 1100-series instruction set, while
the entry-level model C2 extends the in-
struction set with functions for high-level
business oriented languages and system
software. Models H1 and H2, also unit
processors, include add cache and mul-
tiprocessor capability with either the ba-
sicor extended instructionset. Hl and H2
can be configured into multiprocessors, in
a fully redundant, tightly coupled man-
ner. The processors can be field upgraded
to any larger configuration, including
multiprocessors. Unit processor com-
plexes are housed in a single cabinet con-
taining processor, 1/0 unit, and storage;
multiprocessors are built of two inter-
cabled unit processor complexes. Unit
processors can be configured with 512K
of 36-bit words up to 1M words; mul-
tiprocessors have from 1M words to 2M
words. Memory increments are available
in 256K word expansions. The 1/0 unit
includes a block multiplexor channel, and
four 36-bit wide word channels. The 1/0
unit can be expanded to three block mul-

tiplexor and eight word channels, or two
block multiplexor and 12 word channels
per unit processor. An optional integrated
hardware performance monitor lets the
user monitor system performance and
tune it for maximum throughput. On a
five-year lease, an entry level model C1
goes for $6,015 per month; the same 512K
word C1 sells for $318,975. Additional
256K word blocks of memory lease for
$575 per month and sell for $30,475.
Maintenance charges start at $1,150 per
month. Software, priced separately, is ex-
pected to carry typical charges ranging
from $2,000 per month up to $5,000 per
month (on a multiprocessor). Customer
benchmarking begins in October, with de-
liveries slated for this coming January.
SPERRY UNIVAC, Blue Bell, Penn.
FOR DATA CIRCLE 422 ON READER CARD

3270 ALTERNATIVE

Said to offer more capabilities in a pack-
age roughly 20% smaller than a 3270, the
TC277-D can be configured with an option-
al response-time indicator and any of
seven keyboards (six common typewriter
and data entry keyboards, and a special
keyboard with separate 10-key numeric
cluster and 12 special function keys). The
response-time indicator measures four de-
lays: response to last transmission, longest
response, fastest response, and average
response (for an operator-selected set of

past transmissions). The terminal has a
tiltable 24-line by 80-character display,
and a 25th line for status messages. The
TC277-D display is compatible with 1BM’s
3271 and 3272 controllers (it works as a°
Level B device on IBM 3274 controllers)
and with this vendor’s TC371, TC271, and -
TC272 controllers. Pricing starts at $2,200
in the unit’s basic configuration; leasing
plans also are offered. TELEX TERMINAL
COMMUNICATIONS, Div. of Telex Com-
puter Products, Inc., Raleigh, N.C.
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HARDWARE

COMPUTERS

Two top-end packaged computer systems,
based on a new top-of-the-line minicom-
puter, graced this vendor’s NCC booth in
New York last month. The two packaged
systems, members of the DS990 commer-
cial computer systems family, are the
DS990 models 20 and 30; both are based on
the 990/12 minicomputer, an upward
compatible processor in the 990 minicom-
puter line. DS990 models 20 and 30 are
both multiterminal systems running
under the vendor’s DX100perating system;
other supporting software includes BASIC,
COBOL, FORTRAN, Pascal, and RPG 11 lan-
guage processors, TIFORM crt manage-
ment, and a data base management sys-
tem. Both systems can accommodate
about 20 terminals, depending on the ap-
plication’s response time and memory re-
quirements. The two differ in mass stor-
age: the model 20 can handle up to four
DS50 SOMB disk drives, while the model 30
can have up to four DS200 200MB drives.
In minimum configurations of 256KB
processor, two model 911 crt terminals,
one disk drive (SOMB for the model 20 and
200MB for the 30), and mag tape for back-
up, a model 20 sells for $64,500 and a
model 30 for $77,400. -

Central to both models 20 and 30,
the 990/12 minicomputer is said to be
three times as fast as the previous top-of-
the-line 990/10 in pure computation, and
about 1.5 to 2 times as fast when process-
ing a typical application. The processor
can support up to 2MB of main memory
and, optionally, 2kB of cache (cache is
standard on the configured models 20 and
30). The 990/12 processor executes all of
the 990/10’s instructions, in addition to
71 new instructions. Quantity 25 prices
for a 256kB 990/10 are $19,598 (without
cache) and $22,948 (with cache). Deliv-
eries for the mini and packaged systems
begin in the fourth quarter; for discount-
ing purposes, 990 series purchases are
treated in aggregate. TEXAS INSTRU-
MENTS INC., Austin, Texas.

FOR DATA CIRCLE 424 ON READER CARD

TERMINAL

Intended for use by personnel having little
or no previous computer experience, the
model 736 terminal can be used for order
entry, inventory control, point of sale

HARDWARE SPOTLIGHT

SOLID STATE DISK

With the current uncertainty in the 1BM
plug compatible market, this vendor is
moving toward more proprietary prod-
ucts. First off is the Fast Access Storage
Technology (FAST) 3805, a RAM-based
semiconductor mass memory that emu-
lates 1BM’s 2305/2835 and 3350/3830
disk subsystems. The units can be had in
12MB to 72MB configurations, although in
2305 emulation mode only 11.2MB of
each 12MB increment is used. An integral
microcomputer, based on the vendor’s 16-
bit 8086, controls the entire shooting
match. It takes care of controlling the
mass store, talking with the host, and
maintaining a maintenance log. Single-
and double-bit errors are detected and
corrected, and memory segments contain-
ing more than a predetermined number of
errors are moved to spare areas of memo-
ry (similar to using a spare track to re-
place a bad track on a disk pack). The
microcomputer continuously cycles
through memory checking for bad areas,
using its sparing capability when ques-
tionable memory segments are identified.
The microcomputer also formats the sys-

tem when it’s powered up, creating labels
and vTOoC’s (including a dummy file to
account for the space missing in 3350-em-
ulation). On the performance side, the
FAST-3805 has an average latency of
0.4msec, and a channel-limited transfer
rate ranging from 1.5MBps to 4.0MBps
(with optional two-byte wide feature).
Other options include up to three addi-
tional controllers (capable of simultane-'
ous operation), two channel switches, re-
mote configuration (via an RS232
interface), and an extended cable length
of 200 feet (100 feet is the standard dis-
tance allowed between a FAST-3805 and the
channel). Configured for 2305 emulation,
a 12MB, single controller FAST-3805 goes
for $4,305 per month on a 24-month
lease, or $130,500 for outright purchase.
A 48MB system, with two two-byte wide
controllers and two channel switches,
leases for $16,790 per month, and sells for
$507,920. Deliveries are slated for the
fourth quarter of this year. INTEL COM-
MERCIAL SYSTEMS, Div. of Intel Corp.,
Phoenix, Ariz.
FOR DATA CIRCLE 420 ON READER CARD

credit verification, inventory control, and
other applications. The ASCIl terminal
has eight prompting messages that can be
lighted to guide the operator; a hand-held
OCR-A reading wand can be added as an
option. The 736 can display up to 16 dig-
its, as required by the application. The
unit communicates at speeds of .up to
1200bps via an RS232 interface. INTER-
FACE TECHNOLOGY, INC., St. Louis, Mis-
souri.
FOR DATA CIRCLE 425 ON READER CARD

MUSIC BOARD

Occupying one slot on the SS-50 bus of a
Southwest Technical Products 6800-
based microcomputer, the model 68 mu-

CEEFTCEE]

sic board allows computer generation of
sounds, such as melodies and rhythms, or
game sound effects. The $59.95 music
board includes address decoding, D/A
conversion, and audio amplification cir-
cuitry, as well as its own speaker. The

board also has a volume control and an
output jack for feeding the audio signal to
another speaker or an audio system. Soft-
ware support includes a BASIC program
for writing musical scores, and an assem-
bly language routine for program execu-
tion. Fourteen tunes, ranging from “The
Entertainer” (the Scott Joplin rag used as
the theme for the movie “The Sting”) to
Chopin’s Minute Waltz, are available on
cassette for $15.95 or diskette for $19.95.
PERCOM DATA CO., INC., Garland, Texas.
FOR DATA CIRCLE 426 ON READER CARD

ARRAY PROCESSOR

Designed for the oem market, the FPS-100
Arithmetic Processor is a “mini-sized”
array processor for use with Data General
Novas and Digital Equipment PDP-11
minicomputers. Capable of performing
up to eight million floating point opera-
tions per second (with 38-bit data), the
FPS-100 is said to address such real-time
applications as signal processing, image
processing, and process control. With par-
allel memories, and separate pipelined
floating point adder and multiplier logic,
the FPS-100 can produce one product and
one sum in each 250nsec cycle. The Fps-
100 can support up to 64K words of 38-bit
data memory, an additional 4.5K words
of 38-bit ROM or 8K words of RAM for
storing constants, and a control memory
of 4K 64-bit words of program memory.
The FPs-100, upward compatible with the
vendor’s existing AP-120B array proces-
sors, runs the Super 100 real-time operat-
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ing system; a FORTRAN compiler, assem-
bler, and vector function chainer are
available for applications development.
The vendor also has program libraries
covering Fast Fourier Transforms, vector
multiplication, signal processing, and oth-
er functions. A basic FPS-100, sans soft-
ware, sells for $16,728 in oem quantities
of 100. This includes 1Kword of program
memory, 2.5Kword of ROM table (con-
stant) memory, and 8Kword of data
memory. Deliveries are slated for the
fourth calendar quarter of this year.
FLOATING POINT SYSTEMS, INC., Portland,
Ore.
FOR DATA CIRCLE 427 ON READER CARD

TUBELESS TERMINAL

The KTM-2/80 keyboard terminal module
provides the basis for a crt terminal. Ad-
ding video monitor, power supply, and
cabinetry completes the terminal. The
KTM-2/80 includes a full upper- and lower-
case ASCII keyboard, the logic required
for driving a 24-line by 80-character vid-
eo display, and RS232 interface. The board
also provides 128 graphics characters, re-
verse video, absolute and relative cursor
positioning, erase partial-line, erase par-
tial screen, and erase full screen func-
tions. Data_rates range from 110bps to
9600bps, with even, odd, or no parity. The
KTM-2/80 sells for $424. SYNERTEK SYS-
TEMS CORP., Sunnyvale, Calif.
FOR DATA CIRCLE 428 ON READER CARD

TALKING TRANSLATOR

Pocket calculator-size electronic lan-
guage translators haven’t been with us for
all that long, and now one of the real mov-
ers and shakers of consumer (to name one
of its specialties) electronics has carried
things a step further by adding speech
synthesis (a” la Speak & Spell). The talk-

ing Language Translator uses solid-state
modules ‘for English, French, German,
and Spanish (Japanese and Chinese also
are coming). Each module will contain
about 1,000 words, half of which will be
spoken and displayed, the remainder will
be displayed only. The translator also
speaks everyday phrases, and can com-
bine phrases, such as “Do you have,” with
words. The Language Translator’s vocab-
ulary includes 65 basic phrases (state-
ments, questions, and partial phrases),
basic adjectives, foods, travel terms, time,
numbers, and dates. As for accents, Span-
ish sounds as the language is spoken in the
Americas and Mexico, and French uses a

‘Parisian accent. The Language Transla-

tor will be available in September for a
suggested retail price of $250. Language
modules will retail for $50, with English

- and Spanish initially available in Septem-

ber, French and German in the fourth
quarter, and Japanese and Chinese in the
first quarter of next year. TEXAS INSTRU-
MENTS INC., Lubbock, Texas.

FOR DATA CIRCLE 429 ON READER CARD

OEM DISK

Intended for oem’s needing medium ca-
pacity disks for small business systems,
word processors, communications sys-
tems and other products, the Diskos 3350
is a 33MB Winchester disk drive. Larger

66MB and 154MB versions are said to be
on the way: An imbedded microprocessor
controls head-seek operations, and inter-
nal control functions; it also performs di-
agnostics and self-test functions, and con-
trols power sequencing within the drive.
The Diskos 3350 sells for $3,000 for an
oem evaluation unit; a power supply can
be included in the package for an addi-
tional $400. PRIAM CORP., Cupertino,
Calif. ~
FOR DATA CIRCLE 430 ON READER CARD

TERMINALS

Two receive-only and a keyboard send-

receive terminal have joined this vendor’s
Omni 800 Electronic Data Terminal fam-
ily. The model 820 RO printer offers

150cps printing (and throughput of about
120cps), and the models 825 RO and 825
KSR can print at up to 75cps (throughput
peaks at 60cps). All three of the bidirec-
tional dot-matrix impact printers have
RS232 interfaces as standard equipment,
with 20mA current loop interfaces -op-
tional. The 820 has a 1,280 character
buffer, while the 820s make do with 256
character buffers. All three use the full
ASCII character set, and can print lines as
wide as 132 characters. Field upgrades.
can transform the slower 825s into 820s,
The 820, which accepts data at rates
ranging from 110bps for 9600bps, sells
for $1,995. The 825 terminals accept data
at rates of up to 600bps; the 825 RO sells
for $1,565, and the 825 ksr is $1,695.
Deliveries begin in October. TEXAS IN-
STRUMENTS INC., Houston, Texas.
FOR DATA CIRCLE 435 ON READER CARD

MODEMS

Two synchronous modems, designed for )
incorporation into this vendor’s 1000 and |-
3000 computer systems, are being manu-
factured by the vendor with cooperation
from Paradyne Corp. The model 37210T
is 2 4800bps modem for use over dial up or
leased lines; the model 37220T is a
9600bps modem for use on leased lines.
The 4800bps modem can operate in half-
duplex, full-duplex, or multi-drop modes.
The 9600bps modem is intended for. full-
duplex point-to-point communications; it
has a 4800bps fallback mode if line quali-

ty deteriorates severely. The 4800bps

37210T sells for $4,350; adding a DAA and
auto answer adds $510 to the price and a
remote command (auto loopback) option
is an additional $400. The 9600bps
37220T sells for $6,150. End-user quanti-
ty discounts range to 23%. HEWLETT-

"PACKARD CO., Palo Alto, Calif.

FOR DATA CIRCLE 431 ON READER CARD

CALCULATORS

Ever lose your place in the midst of a long
calculation on your trusty hand-held?
This vendor’s models EL-5100.and EL-510}"
may be for you. Each allows'a problem to.
be input as an algebraic formula; a scrol-
ling LCD dot-matrix display can be used
for editing and verifying your keystrokes. '
As many as 80 entries can be made, and
formulas can be recalled and edited in ei-
ther direction. The EL-5100 has a 24-char-
acter display, 61 keystroke functions, and.
10 data storage registers; it can handle up’
to 15 levels of parentheses and eight levels

of pending operations. It has a suggested: | -~
list price of $99.95. The $79.95 EL-s101

has a 16-character display, storage for up
to 48 steps, and six data registers. Both -
models retain data and programs when

~turned off. SHARP. ELECTRON!CS CORP .

Paramus, N.J.
FOR DATA CIRCLE 433 ON READER CARD

JULY 1979 183




- SOFTWARE

AND SERVICES

UPDATES

As hardware costs drop, software
costs are growing at ten times
the rate, according to David
Brandin, executive director of
Computer Science and Technology
Div. at SRI International. "No
technological breakthroughs

are on the horizon that will
save companies from being
squeezed by increasing
programmer costs," said
Brandin, addressing a group of
dp execs at an SRI-sponsored
briefing in New York. Brandin
held out hope that with the
right edp organization and
tools of software engineering,
programming productivity

could double.

Tymnet has certified Tandem
Computers' NonStop systems as
host computers for connection
to the Tymnet network

using X.25 protocol. Tandem's
AXCESS software package allowed
connection to Tymnet's X.25
gateway software.

American Express is moving
toward development of an
advanced reservation and
accounting system for its
Travel Service network of
nearly 1,000 offices worldwide.
The company has signed an
agreement with American
Airlines to jointly develop

a multiple access reservation
system based on the airline's
Sabre system. The company also
signed a letter of understanding
with United Airlines for
development of a similar system
based on United's Apollo
system. - At completion, the
system will provide American
Express' network with point

of sale multiaccess reservation
and accounting capabilities.

Every computer site on Datamation
magazine's mailing list has just
been sent a questionnaire asking
for user opinions of software
packages. The -mailing is part of
the joint project we conduct each
year with Datapro Research Corp.
Since more responses mean more
helpful results for everyone,
please locate and return your
firm's copy as-soon as possible.

DESIGN TOOL

An Automated Design Facility (ADF) has
been added to this vendor’s Automated
Systems Design Facility, Pride-AspMm.
The ADF runs along with Pride-ASDM on
mainframes and large minis from a
number of vendors, including 1BM, Hew-
lett-Packard, Burroughs, Honeywell, and
DEC. Intended to automate systems de-
sign, ADF requires the systems analyst to
define user requirements and output spec-
ifications; ADF takes this data and ana-
lyzesit in reference to the Pride-ASDM da-
ta dictionary. ADF performs data flow
analysis, evaluates data structures and all
systems within the total environment; the
output is a suggested system design. If
ADF finds it has incomplete information,
it- notifies that analyst so he can make
needed corrections. ADF also, upon a re-
quest from the analyst, prepares docu-
mentation, including system design
manuals, administrative manuals, com-

" puter run books, and program specifica-

tions. Flow charts also are printed. ADF
requires use of the Pride Systems Design
Methodology and the Pride-Logick gen-
eralized systems and data dictionary. ADF
consists of two subsystems: one for output
analysis and systems design ($7,000), the
other for documentation ($4,000). Both
can be had for $9,000; Pride-ASDM goes
for $32,500. M. BRYCE & ASSOCIATES,
INC.,, Cincinnati, Ohio.
FOR DATA CIRCLE 407 ON READER CARD

MICROCOMPUTER SYSTEM
SOFTWARE

An operating system and two compilers
have been developed to support this ven-
dor’s microNova. The Micron operating
system (compatible with the Advanced
Operating System, A0S, used on the ven-
dor’s larger Eclipse-series) supports a
Pascal compiler (MP/Pascal) and a FOR-
TRAN IV compiler (MP/FORTRAN). -For
program development, Micron runs on
the original microNova, and the recently
announced MP/100 and MP/200 microcom-
puter systems with disk or diskette sub-
systems; Micron provides a run-time envi-
ronment on any of the vendor’s processors
based on microNova chip technology, be
it chip, board, or complete system. Mi-
cron can exploit the availability of PROM;
indeed, Micron itself can be burned into
PROM for a run-time system without mag-
netic peripherals. Micron carriesa $1,500
license fee. MP/Pascal uses Wirth’s Pas-

cal as a basis, and adds extensions for the
production programming environment.
MpP/Pascal can generate code destined to
be loaded into PROM. Compatibility be-
tween Micron and AOS allows programs
developed on larger Eclipse computers to
execute on a microNova. MP/Pascal has a
license fee of $1,000. MP/FORTRAN IV
licenses for $500. DATA GENERAL CORP.,
Westboro, Mass.
FOR DATA CIRCLE 408 ON READER CARD

TRS-80 PASCAL

ucsD Pascal, subject of an article else-
where in this issue, has been implemented
on the popular Radio Shack TRs-80 micro-
computer. The implementation is said to
include all of ucsD’s features. The devel-
opmental package includes a Pascal com-
piler, a Z80 assembler, and screen editor;
it requires a 48KkB TRS-80 with up to four
minidiskette drives. The package is priced
at $150. FMG CORP., Fort Worth, Texas.
FOR DATA CIRCLE 410 ON READER CARD

BILL OF MATERIALS

A bill of materials processor has joined
this vendor’s product line of business ap-
plications software written for Data Gen-
eral’s packaged small business systems
(cs3o and up). Written in interactive
COBOL, the BOMP is an n-level processor
capable of imploding and exploding bills
of material. The package produces a
number of standard reports, including
bills of material, gross materials demand,
inventory valuation reports, and a where
used report. The BOMP carries a perpetual
license fee of $7,500. INFORMATION PRO-
CESSING DIRECTIONS, INC., Northbrook,
I
FOR DATA CIRCLE 411 ON READER CARD

PERSONAL COMPUTER PACKAGES

A new operating system release, and a va-
riety of user-contributed programs have
been released for the Apple 11 personal
computer. The Disk Utility Pack contains
DOS 3.2, the latest operating system (UP-
DATE) which converts an existing DOS to
version 3.2 without disturbing other pro-
grams on the diskette, Applesoft CHAIN
which lets one BASIC program initiate an-
other and allows passing data between the
programs, and a RENUMBER/MERGE rou-
tine which combines several extended BA-
SIC routines into a single program. The
Disk Utility Pack sells for $25.

User contributed applications are
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3 Money-Saving Reasons
Why You Should Be Using
ASI/INQUIRY

Now ASI/INQUIRY lets you
access your DL/1 data bases
interactively through IMS
faster and more efficiently
than you ever could before.
And ASI/INQUIRY lets you
save the time and money
you’ve been spending to
write and debug those highly
procedural programs usually
required to access data bases
in a message processing
environment.

Here’s why organizations —
like Exxon, Hughes Aircraft,
Standard Qil of Indiana, and
Hydro-Quebec — are using
ASI/INQUIRY to process
|hundreds of inquiries every
day: ' :

5

To find out why more IMS
installations are using
ASI/INQUIRY than-any
competing product, call

or write — today!

CIRCLE 77 ON READER CARD

ASI/INQUIRY Is Easy To
Learn and Easy To Use

Because inquiries are stated

in simple English, nonpro-
grammers can learn to use
ASI/INQUIRY quickly. DL/1
structures are completely
transparent to the user. You
need not understand the com-
plexities of multipathing or
multiple data base access.
Comprehensive diagnostic
messages simplify error cor-
rection. ASI/INQUIRY auto-
matically displays data in the
appropriate format — hori-
zontal, vertical, or overflow.
Or you can specify-any de-
sired screen format. Repeti-
tively executed queries can be
saved in an on-line catalog,

=0 K o

Applications Software, Inc.
21515 Hawthorne Blvd.
Torrance, CA 90503

(213) 540-0111 .

Member SIA % Software Industry Association .

ASI/INQUIRY Assures Faster
Response Time.

ASI/INQUIRY operates as an
IMS Message Processing Pro-
gram executed from any IMS
DB/DC supported terminal.
Execution priority and time
slicing is dynamically con-
trolled through automatic
program message switching.

-High initial priority assign-

ment assures fast response.
Subsequently, priority auto-
matically adjusts to the rate
that to-be-displayed data is
encountered.

)

ASI/INQUIRY Provides
Complete Security

ASI/INQUIRY has built-in
safeguards that protect data
at the system, terminal, and
data base levels. Data base
administrators define the
data bases users can access,
their user-associated pass-
words, and the terminals
from which individual data
bases can be accessed.




['SOFTWARE AND SERVICES

SOFTWARE SPOTLIGHT

DAISYWHEEL PLOTTING
Micro Plot, a set of FORTRAN routines,
allows users of 8080- and Z80-based mi-
crocomputers to exploit the graphics ca-
pabilities present in daisywheel printers.
Callable from applications written in FOR-
TRAN, COBOL, or assembler, Micro Plot
uses the daisywheel printer as an incre-
mental plotter. The package draws lines
and curves with a series of closely spaced
periods; horizontal and vertical lines are
drawn rapidly with the horizontal under-
score or vertical bar characters, respec-
tively. Titles and captions can be placed
anywhere on the plot. The Micro Plot li-
brary includés routines for pseudo pen
movements, scaling, drawing axis lines
with titles and scale, and printing a string
of characters at any ‘given plotting loca-
tion and at any angle. The package was
compiled under Cromemco’s FORTRAN 1V
compiler, and is supplied as relocatable
_files compatible with Microsoft FORTRAN
-1v, and Cromemco and Microsoft COBOL.
In'a CP/M or CDOS environment, at least
| 32kB of memory is needed; large plot pro-

MICRO PLOT EXAMPLE

(from Demo Disk)
PERCENTAGE OF PROFIT MARGIN

.60 - 40,02

.00 L'3a. 00,
2000

20,80

1.0 L1000
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AmmomT FRZaODRE

~19.08 o L~10.00

-20.00 -29.00
2.ew 20000 av.ve sulee siiee 19.e0
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grams may require more memory. The
vendor says the systém can be adapted to
any system with a FORTRAN compiler.
The package, on full-size or minidiskette,
sells for $395. DATA CAPITAL AND WHOLE-
SALE, San Leandro, Calif.

FOR DATA CIRCLE 406 ON READER CARD

contained in volumes three through five of
the vendor’s Software Bank, announced
concurrently with the Disk Utility Pack.
Among the software bank programs are:
File Cabinet, a record keeping and per-
sonal directory system; Character Gener-
ator, a high-resolution graphics program;
and California Driver’s Test, a simulation
of the actual exam. Programs from the
library sell for $2 each, or $10 for a dis-
| kette full;-the user must supply a blank
.| diskette. With the purchase of any Soft-
ware Bank program, the user also receives

~|"a 90-page manual describing programs in

the Software Bank. APPLE COMPUTER,
INC,, Cupertino, Calif.
FOR DATA CIRCLE 499 ON READER CARD

STRUCTURED FORTRAN

Developed to help programmers build bet-
-ter programs, the NASA Structured FOR-
TRAN preprocessor implements a number
of structured programming constructs.
The principal structures supported are:
IF...THEN...ELSE, OR ... IF, DO...
WHILE, FOR, and TEST CASE. The FOR con-
struct is an iterative structure which ter-
minates when the index reaches a specific
value. TEST CASE checks an expression
. against a parameter string; when a match
| is found, an associated block of code is
“executed. As input, the preprocessor ac-
cepts a mix of structured FORTRAN and
ANSI standard - FORTRAN; output is
machine independent ANSI FORTRAN suit-
- able for compiling using the host’s stan-

| dard FORTRAN compiler. The preproces-

sor it‘self.v comes in ANSI standard
FORTRAN, written on 9-track, 800bpi tape
in EBCDIC card images; on a 370 the

preprocessor is said to use roughly 90KB.

The program sells for $770. COMPUTER |

SOFTWARE MANAGEMENT AND INFORMA-
TION CENTER, Univ. of Georgia Comput-
er Center, Athens, Georgia.

FOR DATA CIRCLE 412 ON READER CARD

DEVELOPMENT SYSTEM

The Hybrid Development System, for
North Star microcomputers, helps users
write programs with intermixed BASIC
and assembly language routines. Advan-
tages cited include being able to code crit-
ical program segments in assembler for
faster execution, and using assembler as
an aid to protecting proprietary software.
The Hybrid Development System in-
cludes an interactive assembler/editor,
and modifications to North Star BASIC to
support communication between BASIC
and assembler routines. BASIC is modified
to allow an unlimited number of parame-
ters in the CALL function. Also, the ad-
dress of a BASIC variable is returned by
enclosing the variable name in square
brackets, making it easier to use BASIC
variables or strings in assembler routines.
The system requires at least 24KB of
memory. Supplied on a 5-inch diskette,
with documentation, the package sells for
$40. ALLEN ASHLEY, Pasadena, Calif.
' FOR DATA CIRCLE 413 ON READER CARD

DOCUMENTATION

DYL-DOC is an automated documentation
system for use with this vendor’s DYL-260
report writer and file management system
for 1BM mainframes. The software gener-
ates documentation for any DYL-260 pro-
gram. The documentation is formatted
for 8%2 X 11 pages, suitable for three-ring

binders; cross-reference listings are in-
cluded in the documentation. DYL-260,
with the DYL-DOC option, can be leased
for $126 per month on a three-year plan.
DYLAKOR SOFTWARE SYSTEMS, INC., En-
cino, Calif.

FOR DATA CIRCLE 414 ON READER CARD

CLIENT BILLING

Written for the Radio Shack TRS-80 per-
sonal computer, this client billing/work-
in-process package can handle up to 999
clients, 99 employees, 99 precoded activi-
ties and 3,000 outstanding transactions.
The user interacts with the system (and
can access all data) from the TRS-80 video
display; hardcopy reports are printed on
command. The system also maintains
year-to-date totals for time and dollar-
amount fields for clients, employees, and
activities. The software needs a 48KB Lev-
el 11 TRS-80, with three minidiskette drives,
and a line printer. The package sells for
$450, including three diskettes of codes,
sample data for training, sample reports
and source documents, and user’s manu-
al. The user’s manual is available sepa-
rately for $40 (which can be applied to the
purchase of the package). SMALL BUSI-
NESS SYSTEMS GROUP, Dunstable, Mass.
FOR DATA CIRCLE 415 ON READER CARD

RPG Il

This vendor’s RPG 11 is said to be compati-
ble with 1BM System/3 RPG I1; programs
can be moved from a batch System/3 to
this vendor’s interactive systems with
minimal conversion effort. For use under
the VULCAN virtual memory operating
system, RPG II includes support for se-
quential, indexed sequential, and direct
access data files. It also offers special in-
put functions, look ahead fields, bit set-
ting, and/or operators, automatic field
numbering, and COBOL-compatible sub-
routine calls. RPG 1I carries a $2,500 li-
cense fee, including the first year’s soft-

| ware updates and maintenance. HARRIS.

CORP., Computer Systems Div., Fort
Lauderdale, Fla. |
FOR DATA CIRCLE 416 ON READER CARD

DBMS

RAMIS 11, the data base management sys-
tem, has been brought up on NCSS’s 3200
minicomputer. The system includes an
English-like nonprocedural language for
report preparation and records manage-
ment. The NCSS implementation provides
all RAMIS II capabilities; the system is said
to be well suited to distributed processing,

-as RAMIS applications running on any

machine can be transferred to the 3200, A
typical 3200 installation for supporting
eight to 32 active terminals, carries a
price ranging from $200,000 to $400,000,
including RAMIS. MATHEMATICA PROD-
UCTS GROUP, Div. of Mathematica, Inc.,
Princeton, N.J. -3
FOR DATA CIRCLE 417 ON READER CARD
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PEOPLE

TYMES OF
TYMSHARE

People chuckle at some of life’s coinci-
dences. There is, for example, a fellow
named La Roy Tymes working at Tym-
share. It turns out Tymshare was not
named after Tymes, although he was one
of the service company’s early employees.
It also turns out that Tymes is the design-
er of the company’s communications net-
work, Tymnet. And, at the danger of
heaping improbabilities upon coinci-
dences, there is nothing in his background
to indicate that at the age of 26, in 1968,
he would sit down and conceive Tymnet
and then go on to plan and implement the
industry’s first operational virtual circuit,
packet transmission network — and to-
day the nation’s largest public packet net-
work. :

Tymes joined the company when it
had three SDS 940 computers. “They oc-
casionally kept one on the air for several
hours at a time,” he now says wryly, not-
ing that they had yet to have one run an
entire day without some sort of calamity.

A college dropout, in 1963 Tymes
left Michigan and became a computer op-
erator at the Lawrence Radiation Labs in
Livermore, Calif. While there, he re-
ceived his bachelor’s degree in math from
California State Univ. in Hayward, and
became a programmer of numerically
controlled machines. He went on to re-
ceive his masters in math and joined two-
year-old Tymshare Inc., now based in
Cupertino, Calif.

“Back then, Tymnet existed only
in my head,” he says. “And I started the
network project under a slim budget and
stringent deadlines.” Tymes comprised
the company’s communications R&D de-
partment, wrote all the network’s original
code, and almost singlehandedly created

- the first virtual circuit data network.

“I want, first of all, to correct a
common error in terminology,” he says.
“While Tymnet is a packet transmission
network, it is not a packet switched net-
work.” With packet switching technolo-
gy, he explains, packets are of a fixed
length and contain data from a single cus-
tomer; space within that packet length
cannot be shared by another message
originator, and that can mean more over-
head.

LA ROY TYMES—"To me, it all looks
very much the same.”

By contrast, Tymnet’s packets are
of a variable length and can contain data
from numerous users. Further, logical
records associated with each user may al-
so vary in length. “This approach was
chosen because of the emphasis on low-
speed interactive terminals and because
we felt that computer costs were more
likely to decline than line costs. Looking
back, it’s clear this was a good decision.”

At first, of course, Tymshare had
no network, only SDS 940s with direct
dial-up. It got into remote access by doing
time division multiplexing on the old Data
Machines 620/i minicomputer. This ex-
tended its customer base into areas where
there was no nearby computer center.

“I wanted to eliminate the need for
the 940’s attendant customer terminal
equipment (CTE) gear, which was then
needed to serialize and deserialize charac-
ters,” explains Tymes. “So one day my
colleague Norm Hardy and I devised a
scheme on the blackboard in which the
620/i’s were to act as concentrators, first
for serializing and deserializing charac-
ters, and then to pack characters into
records so the data could be written di-
rectly into the memory of the sDs 940.”

" only implementing a concept and making

.corresponding 940s. The network supervi-

He convinced Tymshare cofounder
and president Tom O’Rourke of the
scheme’s feasibility, and the company or-
dered three more 940s, but without the
CTE gear. “This was my first taste of not

it work, but to work under the gun and
produce on schedule,” says Tymes. “‘We
were operating on a financial shoestring
in 1969, and if my scheme didn’t work,
the 940s without the CTE gear would be
worthless.” Of course, it did work.

In time the 620/i’s were made to
recognize terminal characteristics, such
as baud rates, when a user first accessed
the network. This allowed Tymshare to
serve terminals running at 110 baud
through 300 on the same telephone rota-
ry. “I’m not sure, but I think we were the
first to do that,” he says. “I think General
Electric had tried to do that earlier but
declared it impossible.” ‘

In 1970 Tymshare created the first
network in which particular ports on each
620/i were mapped to particular ports on

sor, running on the 940s, was developed.
And the nodes, or communications pro-
cessors, evolved from the Varian 620/i to
the V72 and V77 through Interdata 732s
to something now called Tymnet Engines,
designed and built in-house. Tymshare’s
common carrier subsidiary, Tymnet Inc.,
began offering carrier services in April
1977.

"Tymnet Engines, nodes in the net-
work now called Tymnet 11, are installed
at the rate of three a week. More than 500
nodes are expected to be in by the end of
this year.

For a young man from a rural com-
munity in Michigan, Tymes has come a
long way. “Before I came to Tymshare I
was primarily a FORTRAN programmer,”
he says. “I went from there to systems
programming and to microcode and from
there to hardware. Now I’'m designing my
own integrated circuits.” And it -is this
freewheeling spirit, combined with an in-
tellectual curiosity, that helps explain his
rapid progression across disciplines. He
notes that the computer industry is rigidly
divided between people who write pro-
grams and those who design hardware.
He calls this an “invisible bridge” that
neither side crosses.

But Tymes sees the hardware side
as nothing more than some silicon and
copper and a few other materials that
must somehow be organized to perform a
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WHEN
TOP MANAGEMENT

ASKS TOUGH
QUESTIONS,

WILL YOU HAVE
- THE ANSWERS?

The DP manager's job is changing — and changmg fast

-~ As top management learns more about the unlimited
potential of information management, it i8 demanding
more of its DP department. Much more.. '

~ 'How do you keep abreast — or ahead — of manage-

* ment’s thinking? How do you prepare yourself for man- -
agement's demands — and for your role in management?
Where do you find the latest :%as in information man-’
agement? The most successful applications of infor-

" ‘'mation management?

* OVER 200 EXHIBITORS AT INFO 79, :
MORE THAN 250 CONFERENCE SPEAKERS

Go to the Show where management gets its ideas.
Thousands of top management executives attend the
Information Management Exposition every year. Over
23% of the audience — almost one out of four —

are presidents, vice presidents. general managers,
-controllers, etc.

The Slxth Internatlonal

' INFORMATION
- MANAGEMENT

EXPOSITION

~ NEW YORK COLISEUM
'OCTOBER 15-18,1979

- § CONFERENCE
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Is it a Show for DP managers, too? You bet it is. Over

20% of the audience are DP, MIS, or systems managers.
It's the common ground for corporate management and
DP management, the place where they begln to under-

- stand each other's problems.

Over 200 top companies — including virtually all the

" industry leaders — exhibit in the Show. INFO is the only

Show that covers the complete range of products used in

“data processing, word processing, data communications,
-and office automation.

And there are some 80 Conference sessions covering the
most important management problems, the most impor-
tant DP problems, and reports on advances in technology.

.- Don't miss it! Mail coupon for complete information on

the Show and Conference.

U U U U U U U, . . . V. . WA . A, .

Clapp & Poliak, Inc., Management
245 Park Avenue, New York, N.Y. 10017

[J Please send _ Show registration cards.
[J Please send Conference programs. :
[J I am interested in receiving a Planning Guide for the
" Show and a Time-Saver Plate to request information
from exhibitors.
O Please send hotel reservation information and forms.

TCRY State ........... Zip...ooooe
0O I am interested in exhibiting in INFO '79.

Please call me at ( )
, _DTM-7-79
““““““““
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PEOPLE

function. “And whether an’ algorithm is
expressed in FORTRAN or machine lan-
guage or microcode or gates or whatever,
it’s a matter of what’s available to work
with and what your skills happen to be.
Designing an algorithm in TTL is every bit
programmiing as is designing it in FOR-
TRAN.” -

Tymes, whose interests range from
growing orchids to hang gliding to some-
how' growing large synthetic diamonds,
the latter a “someday” thing, says burn-
ing programs into PROM’s is only a step
removed from programming in machine
language; but it’s a step most program-
mers don’t take. “And that’s what I have
some . difficulty understanding—that
there should be such a well defined barri-
er between hardware and software. To
me, it all looks very much the same. It’s a
spectrum. And I don’t really see any dis-
contmultles in that spectrum.”

Nor is the chief architect. of
Tymnet conventional .in his thinking
about the nation’s telephone comipany.
Far from being critical of the Bell System,
Tymes says, “I think the phone company
has done an absolutely incredible job of
tying the world together.” Does that
mean he also likes Ma Bell’s newly pro-
posed Advanced Communications Ser-
vice? “I think ACS is absurd,” he replies,
saying it would be obsolete before it be-
comes operational. “I don’t see it doing
anything that Tymnet isn’t already do-
ing.” He says if he had dictatorial powers
over the nation’s phone system, he would
have AT&T concentrate on building an all-
digital network. “Because I think that’s
the best way to increase its value to the
human race.”

HE LIKES
SMALL
BUSINESS

In the late *60s. 1BM introduced a comput-
er for scientific and engineering applica-
tions which required FORTRAN as a pro-
gramming language. It gained
w1despread acceptance in the business
community but most business program-
mers were not familiar with FORTRAN.
For a young firm in Atlanta, whose
major partners and staff were engineers,
the development spelled opportunity.
Waverly Graham formed Technical Anal-
ysis Corp. in 1965 while he was working
for a PhD in nuclear engineering at Geor-
gia Institute of Technology. Set to join the
faculty at Georgia, he knew that he’d

have to neglect a primary interest, apply-

technical capabilities,”

ifig scientific methods to business prob-
lems, unless he could find an outlet in con-
sulting activities.

“There’s a lot more business pro-
gramming to be done than engmeermg
and scientific programming,” says Gra-
ham. “For us, that 1BM development was a
serendipitous thing. We used some of my
graduate students as staff on a part time
basis.. Our programming contracts al-
lowed us to build a revenue base for the
company.”, . o
Graham himself worked part time
for five years to build TAC before taking
over as president. For the last five years,
TAC’s sales volume has been growing at
the rate of at least 50% annually. At the
end of the last fiscal year sales were $4.1
million.

Graham read about time-sharing
that Dartmouth and General Electric
promoted in partnership, and went to the
Dartmouth campus to learn more about it
and its possible benefits.to his customers.
At that time, the closest time-sharirig
computer was in New York City. TAC
bought wholesale time blocks and retailed
them in Georgia. As the systems moved

closer to Atlanta, to Bethesda, Md.; and

Raleigh, N.C., TAC bought blocks in those
cities. .

“Finally we developed enough of a
base that our suppller in Raleigh put a
system in here,” said Graham. “It was the
first local Atlanta time-sharing offering_
and we were the franchised marketing or-
ganization.”

7 TAC lacked the capltal to be com-
petitive, so it returned to its consulting
activity. Shortly. thereafter, TAC began
working with a minicomputer, a logxcal
outgrowth of time-sharing. :

“Without the economies of scale
available to a large business, we have to
live by our wits in terms of our advanced
Graham ex-
plained. “That frequently puts us into
new areas, sometimes in development, al-
though wedon’t have a large development
budget. Usually there is some company
sufficiently interested in applying new
technology so we can get some trade-off
and be able to have some portion of the
new development underwntten by a cus-
tomer.”

TACS largest smg]e development
and production project has been for Olan
Mills, a portrait' studio’ company. The
long association began when TAC replaced
an 1BM System/7. The application in-
volved quality control instrumentation
which measures color balance in films.
Since that beginning project, TAC has put
the 160 printers in the company’s four
production plans under microcomputer
control. The five-year project to fully au-
tomate the color portralt printers has re-
sulted in a doubling in throughput for a
single machine and a reductlon in the re-
print ratio.

TAC serves a base of 1ndustncs in-
cludmg a wholesale furniture company,
oil companies, several printing companies
and a number of bottling companies. The
firm has also targeted the paper and tex-

WAVERLY GRAHAM— ““You've got to
have interesting projects or you won't
keep good people.”

tlle mdustrles as potential markets.
~ *“Most 70-man firms would proba-
bly be more concentrated in a single in-

- dustry than we are,” said Graham. “We

have the breadth and capability that al-
lows us to be a complete turnkey vendor
and still be a small business.”

~ - Graham believes a project best
demorstrating that capability is a paper
mill in Tennessee. “We used dual redun-
dant systems, Hewlett-Packard minicom-
puters, for production and inventory con-
trol systems.at the dry end of a paper mill
to control inventory, shipping and ac-
counting information for rolls of paper.
Because data collection terminals of the
correct characteristics were not available,
we had to design and build a special label
printer to print large sized labels and then
integrate this into a single system that is
expected to operate 24 hours per day,
seven days a week.”

__Another system the firm prepared
was for production control of nuclear fuel
rods at a fuel fabrication facility in South
Carolina. This one-year project involved
dual processors and multiple data input
stations.

“Our goal is to keep a substantlal
amount of the interesting first-time devel-
opment work and to increase the propor-
tion of the more profitable repeat busi-
ness,” Graham said. “You’ve got to have
interesting projects or you won ’t keep
good people. ‘ 2%
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ot NN the o |e
of our success. Their intelligence, ’ :

energy, judgement and creativity

are the critical resources we rely
on in the continuing expansion of ,
. our computer business.

Knowmg Ihis, we mounted a
recruiting campaign 18 months ago

_called “The Search Is On.” We ’ ' p '
needed to expand the size of our . g
professional workforce while :
maintaining its quality. We wanted :

to attract the most talented people
from throughout the industry.

' ' Stephen G. Jerritts
Vlce President & General Manager, USISG

| am pleased to announce that “The
.Search Is On” génerated an
ovemhelmmg response, and
brought us approximately 1500
highly qualified professional
employees who are now working at
our locations throughout the
United States.

1978 was the most successful year
ever for Honeywell, and there is no
question that our people gave us a

competitive edge.

-As we look forward to the 1980’s,
Honeywell’s U.S. Information
Systems Group and its component
organizations will continue to grow
and will focus increased attention
on addressing the computer needs
of specific industry markets. Our
business will continue to grow and
provide atiractive career
opportunities to dedicated
professionals... professionals who
understand that software and

. hardware must answer the
customer’s needs... professionals
who think of computers as means
to problem solving, not as ends in
themselves. And most importantly,
people who think in terms ot
interest and opportunity and are
not threatened by it. These people
will create the competitive edge for,
Honeywell — and for themselves.
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Narketing and Services Information
systems Division

{eadquartered in Waltham, Massachusetts, MSISD is
esponsible for the sales, installation and service of
{oneywell’s full line of computers in the United States.
lewarding opportunities are available for computer pro-
essionals with experience in sales, systems support,
ield engineering and productllndustry support in most
najor cities throughout the country.

Small/Medium Information

Systems Division »

Jur Small/Medium Information Systems Division is
ieadquartered in Billerica, Massachusetts and has facil-
ties in the nearby communities of Brighton and
-awrence. We develop, manufacture and support our
jrowing family of Level 6 systems, VIP Terminals and
seripherals for worldwide distribution. Our Division also
lirectly markets these products to OEM and Systems
3uilder resellers.

n addition, our charter includes importing and staging
H{oneywell’s medium scale computers, the Level 62 and
34, from our European affiliates.

Jpportunities are available at most levels and in all dis-
siplines of Marketing, Software Development, Computer
Jesign/Development, Production and Production Sup-
Yort at our facilities in Billerica, Brighton and Lawrence,
Massachusetts.

-arge Information Systems Division

-ISD, with facilities in Phoenix, Los Angeles and Cam-
)ndge Massachusetts is responsnble for Honeywell’s
arge computer systems business. Opportunities are
available for creative and dedicated hardware and
software engineering and production professnonals to
nelp create the next generation of Honeywell’s state-of-
the-art large systems.

Incoterm

A Honeywell subsidiary headquartered in Wellesley
Hills, Massachusetts, Incoterm is a pioneer in the devel-
opment of intelligent terminals. Today, as one of the .
world’s leading suppliers of large on-line interactive dis-
tributed data processing systems, Incoterm can offer
excellent opportunities in hardware and software engi-
neering, manufacturing and marketing.

Headquarters USISG

Located in Waltham, Massachusetts, USISG Headquar-
ters can offer outstanding opportunities to profes-
sionals with experience in: Management Information
Systems ‘and Finance.

Honeywell

Successful.

People,
Our Competitive

Fdge

S

Whatever your expertise, the probability is that your
career goals may be consistent with Honeywell’s cur-
rent and long-range plans. Why not forward your
resume or fill out the coupon and direct it to the appro-

priate following individuals.

MSISD

Al McCarthy
HONEYWELL

BM 800

200 Smith Street
Waltham, MA 02154

SIMISD

Lou Sinagra
HONEYWELL

BM 800

300 Concord Road
Billerica, MA 01821
LISD

Charlie Hull
HONEYWELL

BM 800

Box 6000 .
Phoenix, AZ 85005

INCOTERM

Bob Van Ness
INCOTERM

BM 800

65 Walnut Street
Wellesley Hills, MA 02181

HEADQUARTERS USISG

Dorothy States
HONEYWELL

BM 800

200 Smith Street
Waltham, MA 02154

NAME

TITLE

ADDRESS

CITY STATE

ZIP CODE

PHONE

AREAS & YEARS OF EXPERIENCE

POSITION (S) OF INTEREST

BM 800

An Equal Opportunity Employer M/F
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"MOST COMPANIES OFFER YOU

PLOTTER"”

""\WE OFFER YOU
SELECTION...

Incremenial, Bleciresiaiic

Houston Instrument offers the most complete line of digital plottmg and print-
ing devices available ... incremental, electrostatic and thermal. As a result, we
can evaluate your specific graphics need and recommend the plotter, printer, or
plotter/printer that's tailored to your requirements.

Our COMPLDT® incremental plotters are available in 7 different models with
X-Y plotter sizes of 82" X 11" or 11" X.17"" and drum plotter chart sizes of 11"
t0°42". Pen speeds range from 240 to 4000 steps/sec. Prices start as low as
$1,085.*

COMPL@T electrostatic plotters and plotter/printers are available with
models for printing (2,400 lines per minute on 82" fan fold paper or 1000 lines
per minute on 11" paper); plotting (2" per sec. on 82" paper or 1.5" per sec.
on 11" paper); or simultaneous plotting and printing.

C¢MPL¢T electrostatic CRT copiers provide fast, quality hardcopies from
Hewlett Packard Series 2640 terminals or Tektronix® 4010 family terminals at
only a few cents per copy. Prices for the Houston Instrument electrostatic pro-
ducts range from $3,450 to $5,975.*

The new Model 6000. TISPP Thermal/intelligent/Strip/Plotter/Printer lets you
get quality graphics output from either an analog or digital source and provides
the continuity and clarity of a continuous trace with alphanumeric annotations
under intelligent control. It's the ideal graphical output device for the new
generation of microprocessor controlled instrumentation. Available in one or
two pen versions. Prices start at $1,640.**

So... when you think of graphics, think of HI.

For complete information on any of Houston Instrument’s digital plotters,
printers, and plotter/printers, contact Houston Instrument, One Houston
Square, Austin, Texas 78753. (512) 837-2820. For rush literature requests call
toll free (outside Texas) 1-800-531-5205.

If you saw us at NCC, you understand wh y we?re the
leaders in digital plotting and printing. If you didn’t, call us.
We’ll show you the graphic recording device that’s right for
your specific plotting and/or printing application.

or nermel”

MhoustGem
InsTrument

“the graphics - recorder company”’

DIVISION OF BAUSCHG& LOMB @

® Registered trademark of Tektronix, Inc. *U.S. Domestic price onlyA **US. Domestic Price, OEM version only ® Registered trademark of Houston Instrument
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The Marketplace...

" ADVERTISERS’ INDEX

SOFTWARE & SERVICES

Atlantic Software Inc. . .. .. 195,196
C-S Conipuier Systems Inc.. . .. 196
Cyborg Systems . ... ...... 196
DASD Corporation . . .. ..... 196
Dataware, Inc. .. ......... 195
Duquesne Systems Inc. . . . . .. 196
Minicomputer Business

Applications, Inc. . . ... ... 195
Polymorphic Coinpdter

Systems, Inc. . ......... 197
Plycom Setvices, Inc. . .. .... 197
Software Consuiting . . ... ... 197

DP MARKETPLACE

American Terminal Leasing . . . . 197
C.D. Smith & Associates, Inc. . . . 197

BUY, SELL & LEASE

American Used Computer

Corporation . ... ....... 197

JOB MARKETPLACE
Computer Assistance,Inc. .. .. 198

Parker Page Associates, Inc. . . . 197

Systemation Consultants, Inc. .. 198

Systems Personnel, Inc. . . . . .. 198

PDP-11
Users

TSX™ (Time Sharing Expand-
ed) transforms RT-11 into a full
multi-terminal, multi-program-
ming operating system.

DBL (Data Business Language)
is a DIBOL®-11 compatible com-
piler for RT-11 and TSX.

RTSORT is a super fast sort
for RT-11 and TSX.

For more information contact:
Mini-Computer Business Applications, Inc.

4929 Wilshire Blvd., Sth Floor, Dept. DMO
Los Angeles, CA 90010 (213) 936-7131

PDP® and DIBOL® are registered
trademarks of Digital Equipment Corp.
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Business
Application
Packages

in DIBOL® COBOL, and BASIC
for DEC? Data General and Wang

+Order Entry with inventory Control
sAccounts Receivable with Sales Analysis
eAccounts Payable: <Payroll
eGeneral Ledger

Muitiple use licenses available for
OEM’S and Software Houses. In-
quire for more information.

Mini-Computer Business Applications, Inc.

4929 Wilshire Blvd., 9th Floor, Dept. DMO
Los Angeles, CA 90010 (213) 936-7131

DIBOL"* and DEC"* are registered
trademarks of Digital Equipment Corp.

AUTOCODER/ SPS
to COBOL

Dataware's - software translator
automatically converts a high percentage
of SPS/1400 Autocoder source code to
ANS COBOL (DOS or OS).

The Ttanslator converts from:

o IBM 1401 ' } can be mixed

) - i ingl
« 1BM 1401 SPS [ Source program.
* IBM 1440 IBM 1410

« IBM 7010

For more information on this translator,

please write or call today.
Dataware,inc.
2565 Elmwood Avenue

Buffalo, New York 14217
. Phone: (716) 876-8722
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PL/1 TO COBOL

Dataware's Software Translator
automatically converts from IBM PL/1
to ANS COBOL (DOS or 0S). The
Translator is capable of handling IBM
OS or DOS (48 or 60 character set)
source programs as input.

For more information on this translator
or the others listed below, please write
or call today.

* EASYCODER/TRAN to COBOL
* BAL/ALC to COBOL

* AUTOCODER (7070) to coBoL
* COBOL to COBOL

Dataware,lnc.
2565 Eimwood Avenue
Buffalo, New York 14217
Phone: (716) 876-8722
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Want an operating
system for your

people?

Call the experts who have

a proven track record in
delivering products that will
help you achieve effective
project/resource management.

SDM/70: Systems Development Methodology
PC/70: Project Planning and Control System.

Atlantic Software Inc.
Dept. 12, Lafayette Building
Fifth and Chestnut Streets
Philadelphia, PA 19106
215-922-7500
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. Datiware Software Translators

RPG to COBOL

Converts RPG and RPG 1l programs to
-the industry standard ANS COBOL {DOS
or OS). The translator achieves an
extremely high percentage of automatic
conversion (approaching 100%) of the
source cpde‘

RPG to PL/1

Converts RPG and RPG Il programs to
an optimized PL/1 (DOS or OS). The
translator achieves' an extremely high
percentage of automatic conversion (ap-
proaching 100%) of the source code.

For more information on these and our
-other translators, write or call today.

- Dataware,Inc.
2565 Elmwood Avenue '
Buffalo, New York 14217
Phone: (716) 876-8722
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SOFTWARE SERVICES

Plan&
track

software
maintenance

SHARED DASD
INSTALLATIONS

¢ |f you have SHARED DASD, your data can
be lost or damaged due to simultaneous
access by sharing systems.

o If you are using device RESERVE to
prevent simultaneous  access, you have
significant performance degradation.

YOU NEED |
SHARED DATA SET INTEGRITY

o=
DUQUESNE
SYSTEMSINC

Two Allegheny Center
Pittsburgh, Pa 15212
(412) 323-2600

EP Mnges...
You need QCM

You've tried solving your performance problems
with hardware monitors, sampling software
monitors, unsatisfactory billing systems, SMF and
RMF inadequacies, simulators, . . .

Now, try something that works ! QCM.

QCM is the only complete system that precisely
monitors all hardware and software processes,
accurately bills all operations and improves
performance . .. all on a full-time basis.

Let us show you how QCM has meant control,
efficiency, confidence and dollars to our.
customers. :

Fill in and mail the | I
¢coupon or call:

I'm ready 10 try something that works! Please
provide more Information about QCM.
OMVS DSVS 0OVST OMVT OMFT

SYSTEMSINC

Twa Allogheny Ceotor
Puttshurgh P4 13212
14121323 2600

! l
! |
| |
| |
! |
. ]
| Titie 1
! |
! !
! |
! |
' |
| |

e 4
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Software ‘bugs’ and ..
maintenance crises can be
vastly reduced with the
SDM/70 Systems-Development
Methodology and the PC/70
Project Planning and Control
System. ’

Atlantic Software Inc.
Dept. 17, Lafayette Building
Fifth and Chestnut Streets
Philadelphia, PA 19106

215-922-7500

CYBORG.
PAYROLL SYSTEM

The CYBORG PAYROLL PERSONNEL SYSTEM
handies multiple companies with hundreds of
separate éarnmgs .and deductions. The ex-
pandable data base design allows each user
to add, edit and report on as many new fields
as required without any reprogramming.
CYBORG provides a complete payroill system
with all states, city and county taxes and
complete audit and accounting repo_rts,
CYBORG has automatic check reconciliation,
historical reportirig, labor reports, including
budget to actual comparnisons with dollar and
variance differences. The CYBORG REPORT
LANGUAGE allows for the creation of special
reports or output files (card tape or disk) to
meet your unique requirements without re-
programming. The system is written entirely
in ANS COBOL and will operate efficientty on
IBM. Honeywell. Univac-and DEC computers

Oyborg Systems

2N.Riverside Plaza. Suite 2225
Chicago. Ill. 60606. (312) 454-1865
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NEW LIFE

FOR
1401 PROGRAMS
frame or mini of your choice.
CS-TRAN is the only translator that

names and record definitions.

write Russ Sandberg.

CS-TRAN converts your 1401 object programs to COBOL for the main-

patches and all, yet allows you to include actual COBOL paragraph

ifybu'd like more details about new life for your 1401 programSjust callor

C-S Computer Systems Inc.

90 ]ohn Street, New York, NY 10038 + 212-349-3535

accepts your object programs,

CIRCLE 172 ON READER CARD
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P Accurate
. Conversion

RPG to
COBOL

When you make the change to the
common language compatibility of.
COBOL, you'll want to translate with
speed and accuracy. DASD translators
accept most RPG and produce ANS
COBOL quickly and usually error free, -
with significant savings in time and
money. The COBOL generated is easily
understood and maintained.

In addition, we offer you a variety of
service options, ranging from use or
lease arrangements to a complete
DASD turnkey conversion package.

DASD

Low-cost Test Evaluation. Send or
call for our free literature/kit.
DASD Corporation

Corporate- Services Center

Dept. DM7 .

9045 North Deerwood Drive
Milwaukee, Wisconsin 53223
(414) 355-3405

s
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DEC RSTS/E USERS
From one of the pioneers in commer-
cial data processing using RSTS. Off
the shelf software ready for imme-
diate delivery. Completely interac-
tive. Extensively documented. Fully
supported. Ideal for OEM's, service
bureaus or end .users. Cost effective
solutions including:

e ACCOUNTS PAYABLE

¢ GENERAL LEDGER

* FINANCIAL REPORTING

e ACCOUNTS RECEIVABLE

¢ PAYROLL

For complete details, contact us at:

p')’COm services, Inc.
" P.O. Box 160
Plymouth, IN 46563
' (219) 935-5121
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BUY, SELL, LEASE

FOR SALE

9.12-15

CPUs — PERIPHERALS — COMPONENTS
Call NOW: 617-261-1100 '

**"*;AMERICAN

o USED COMPUTER

PO BOX 68 KENMORE STA.] 8OSTON, M 02215 G
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DP MARKETPLACE

BROKER IN

DEC SYSTEMS
& COMPONENTS

C.D. SMITH &
ASSOCIATES, INC.
730 N. Post Oak Road,
' #301
Houston, TX 77024
713-686-9405

Yes, you can combine
‘data processing and
word processing!

Doc- Frm can turn_your general purpose com-
puter into a word processing machine with
access to all of your data prOCessmg re-
sources, With Doc-FT™ you can send ‘‘friend-
ly” overdue account form letters to your de-
Ilnquent customers, and you can print a
patient's medical record in humanized upper
and lower case. You can also print reports,
manuals, program documentation, etc.—and
reprint easily from machine readable source
(rather than’ waiting for ' extensive retyping)
when changes occur.

Doc-FT™ is a document text for matter which
processes user commands to position, justify
and paginate text. It is distributed 'in ANS
COBOL source form—both as a stand-alone
program and as a callable subroutine—for

$1000. .
SOFTWARE CONSULTING
. SERVICES.

901 WHITTIER DRIVE
ALLENTOWN, PA 18103
(215). 797-9690
ATTN: MARTHA CICHELLI

INTERNATIONAL BANK HAS -
FOR IMMEDIATE DELIVERY

HONEYWELL SYSTEM 62/40

Conflguratxon
1 CPU 192 K .
including addressing for
© 4 Disk Drives
o Printer
o Communications Addressing
2 Sinchronus lines and performances-
module (+92%) )
1 PRU 0400 Lineprinter 400 Ipm
3 MSU 0310 Disk Drives each 29.2 MB
1 Communications Processor
1 7700R Display CRT, 1920 characters

Fully installed software GCOSS5.

For further details write to:
DATAMATION
Box M779
35 Mason Street
Greenwich, CT.
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VTIOO TELETYPE 43 DIABLO 1620-3.

' 90-DAY LEASES!
I-DAY SHIPMENT
'CALL 617-261-2700
AMERICAN TERMINAL LEASING

P.O BOX 68, KENMORE STATION, BOSTON, MASS. 02215

" CIRCLE 183 ON READER’ CARD -

JOB MARKETPLACE

A position that meets your objectives...

need EDP professionals at all levels.

SENIOR SYSTEMS ANALYSTS -
APPLICATION PROGRAMMERS
T.P. SPECIALISTS

MINI PROGRAMMERS

NATIONWIDE
CAREER OPPORTUNITIES
CALL T